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EXHIBIT E 

3. Fish, Wildlife, and Botanical Resources -
Aquatic Resources 

Comment 2 {p. E-3-96, para. 3) 

Provide the depth-of-passage criteria used in the analysis of Slough 9 that 
led to the conclusion of unrestricted access at flows over 18,000 cfs but 
acute access problems at flows less than 12,000 cfs. Provide quantitative 
biological criteria for suitable water depths in sloughs for access and 
spawning. 

Response 

Entrance conditions that exist at the mouth of Slough 9 for mainstem dis
cnarges between 10,000 and 20,000 cfs at Gold Creek are provided in Table 4 
(p. 21) of the report: "Preliminary Assessment of Access by Spawning Salmon 

~J to Side Slaugh Habitat above Ta 1 keetna 11 by Tri hey (1982) • 

.. 41J 1A-2-1 

• 111 

,. 

.. 



Table 4. Entrance conditions at the mouth of s·lough 9 for various mainstem 
flows at Gold Creek and sloughflow of 3 cfs (Trihey, 1982). 

Main stem Slough 9 Passage Reach A Pas sage Reach B 

Discharge WSEL Average Reach Average Reach 

(cfs) (ft) Depth (ft) Length (ft) Depth (ft) length (ft) 

10,000 589 .. 50 0.1 125 0.20 1)0(\ 
c:.uv 

12,000 589.90 0.4 125 0 .. 20 240 

14,000 590.35 Oo85 125 0.20 200 

16,000 590.85 1.35 125 0.25 140 

18,000 591 .. 25 1.75 125 0.30 80 

20,000 591.60 2.10 125 0.50 _J 

22,000 591.90 2.40 125 0.6 10 

Recorrmended passage depths for successful upstream migration of adult salmon 

are provided by: 

Thompson, K. 1972. Determining streamflows for fish life. In: Proceed
ings Instream Flow Requirements Workshop, Pacific Northwest River Basins 
Commission, Vancouver, Washington p. 31-50. 

~eiser, D. W., and T. C. Bjornn. 1979 .. Habi~at requirements of anadromous 
.;almonids. U. S. Forest Service General Technical Report PNW-96. 
Portland, Oregon. 54 pp. 

Data from these reports can be summarized as follows: 
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EXHIBIT E 

3. Fish, Wildlife, and Botancial Resources 
Aquatic Resources 

Comment 1 {p. E-3-92, para. 2, 3) 

Provide criteria that require use of cold (4°C) deepwater releases through 

diver5ion tunnels in the second summer of Watana fi1ling. Pr~vide reasoning 

why warmer surf ace water cannot be used when it wi 11 , according to Tab 1 e 

E-3.25, Plate F-17, and Figure C.l, be accessible to the outlet~facilities. 

Response 

The analysis for reservoir filling is based n~ flows for average hydrologic 

conditions and thereby a ·reservoir Elevation of 2027 is predicted for July 

of the second year. The outlet facilities are designed to operate with the 

intake water passage adequately submerged. Not to operate in this manner 

would entrap air and the free flaw condition could cause cavitation along 

the steeply s'loping reach of the water passage. Operation of this type 

generally i3 only per·mitted during initial filling of the outlet facility 

water passage while the vaives are closed and inflow is controlled by the 
intake gates. 

Until the intake water passage is submerged the only outlet for downstream 

discharge will be through the diversion tunnel. It is anticipated that only 
4°C water will be available to this tunnel. 

If the hydrologic conditions are above average and the reservoir fi1ling 

occurs more rapidly than estimated, a reservoir level in the summer of the 

second year may be reached which wi 11 enable the safe use of the out let 
f aci i i ty. 

3A-1-l 

• 

• 

.. 



Minimum depth criteria for successful upstream migration of adult salmon and 
trout (Reiser and Bjornn, 1979). 

Species Deoth (ft) 
I 

Fall chinook .8 
Spring chinook .. 8 
Sumner chinook .8 
Chum salmon .6 
Coho salmon .6 
Pink salmon o6 
Sockeye salmon .6 

Using this information, it would appear that the threshold for passage of 

chum, sockeye, and pink salmon (the key species of concern in the sloughs at 
this time) through the 125 foot length of Reach A would be between a main
stem discharge of 12,000 and 14,000 cfs because it is within this range that 
the 0.6 foot depth is exceeded. By the same reasoning, passage through 

Reach B might be negligible or impossible for the flows because the 0.6 foot 
depth is not available. 

Trihey (personal communication) has stated that 
the 0.6 foot depth criteria for successful upstream migration of chum salmon 
b,y Thompson and Reiser and Bjornn is too restrictive for this parti cu 1 ar 
application. It is Trihey•s opinion, based on field experience and 
knowledge of Slough 9, that adu1t chum salmon could successfully pass into 
Slough 9 through water 0.3 feet deep provided that the reach length does not 
exceed 100 feet. 

Field observations by ADF&G (1983) have confirmed this observation and have 
shewn that, "upstream passage into Slaugh 9 by adult chum does not appear 

restrictive at either passage reach A or B when mainstem discharges are 
18,000 cfs or higher. At this discharge, passage at reach A is no longer an 

3A-2-3 

• 

.. 

.. 



• 

obstacle, having an estimated depth of 1.?5 feet ••• and passage Reach· B , c 

increases slightly in depth (from 0.20 to 0.30 feet) and· decreases greatly 
in length (from 280 fee+; to 80 feet). 11 

On August 24, 1982~ when mainstem discharge at Gold Creek was 12,500 cfs and 
no appreciable backwater zone was observed at the entrance of the s 1 ough, 
sever a 1 chum salmon were observed grounded in shallow water near the entr
ance to the slough (passage reach A) as well as at passage reach B •.• 

11

Mainstem conditions ranged between 12,200 and 13,300 cfs during the five 
days preceding these observations (USGS 1982). The limited number of chum 
salmon (20 total) observed above passage reach B, indicated that even durin~ 
poor access conditions, blockage was not complete ... 

In response to the second part of this question, ADF&G is currently making 
analyses on the 1982 field data to ascertain the criteria for suitable water 
depths in sloughs for access ~~d spawning. 

From the data, it can thus be stated that the access criteria from Thompson 
and Bjornn are generally va 1 id for extended reaches (>100') but that depths 
as low as .02 to 0.3 can be crossed with greater difficulty, if shorter dis
tances and low velocities are presented. 

Attached Tab 1es 4-8-18 and 4-8-19 show information on depth and velocities 
utilized for spawning ~t four slough sites for three species. This data is 
from ADF&G (1983). In sunmarizing these tables for the range of flows 
observed, the following are apparent: 
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. SUMMARY OF DEPTHS AND VELOCITIES UTILIZED BY SLOUGH SPAWNING SALMON 
IN THE SUSITNA RIVER 

Species 

Chum 
Sockeye 
Pink 

N 

133 

47 

3 

Range of Depths 

U t i 7 i zed ( f t ) 

0.2 - 2.60 

0.5 - 2e80 
0.3 - 0.80 

Range of Velocity 

Utilized (ft/sec) 
--------~~-·--~-

o.oo - 1.10 

o.oo - 0.80 
0.20 - o.ao 

As additional studies are completed, this data will be continually refined, 
but the general range will be expected to be similar. 

References 

Alaska Dept. of Fish and Game. 1983. Susitna Hydro Aquatic Studies Phase I I Basic Data Report. 
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Appendix Table 4-B-18. Depths {ft) and velocities {ft/sec) associat•d with chum salmon redd, fn four sloughs at three discharges (0, cfs) in 19e2. 

Slough 8A -X 

Range 
N 

0 ( cfs \ 

Slough 9 -X 

Range 
N 

0 (cfs) 

Slough 11 -)( 

Range 
N 

0 ( cfs) 

Slough 21 x 
Range 

N 
0 (cfs) 

*01 = 25-26 August 

**02 = 2-7 September 

***Q3 = 20 September 

.. 2 

01* 

0.67 
0.30-1.30 

26 
4 

1.24 
0.30-2.40 

28 
3 

02** 

0.72 
0,.20-1.60 

11 
7 

1.27 
0.40-2.10 

20 
B 

1.21 
0.60-2.20 

6 

1 .02 
0.40-2.60 

33 
5 

fOepth 

03*** -

1.33 
0.55-2.10 

9 

Avera!l.~ 

0.79 
0.20-1.60 

37 

1.25 
0.30-2.4 

48 

1.28 
.55-2.20 

15 

1.02 
0.40-2.60 

33 

01* 112** - -
0.03. 0,.36 

0.00-1.45 0.05-0.72 26 
4 

0.13 
0.05-0.40 

28 
3 

11 
7 

0.16 
0.00-0.78 

20 
8 

0.13 
0.00-0.61 

6 

0.22 
0.00-1.10 

33 
5 

Velt~cit_l 

03*** -

0.45 
0.05-l.OO 

9 

-,--
~era_.s:!: 

0.30 
0.00-1.45 

37 

0.14 
. o.oo-o. 7B 

48 

.32 
0.00-1.00 

15 

0.22 
0.00-1.10 

33 

***0 = 20 September , , ,, 3 
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Table 4-B-19. Depths (ft) and velocities {ft/sec) associated with pink salmon and sockeye salmon redds in three sloughs at three discharges (Q, cfs) in 1982. 

Slough 8A 

Slough 9 

Slough 9 

Slough 1i 

-
X 

Range 
N 
0 

-X 

Range 
N 
0 

-:< 
Range 

N 
0 

-
X 

Range 
I~ 

0 

*01 = 25-.26 August 

**02 = 2-7 5eptember 

***07 = 20 Se~tember 
.J 

o,* 

0.30 

1 
4 

0.68 
0.55-0.80 

2 
3 

01* 

0.5 
-
1 
7 

0.85 

1 

02** 

02** 

1 .51 
0.75-2.80 

12 

~ 

03*** 

Depth 

03*** 

1.48 
0.75-2.80 

23 

~erage 

0.30 

1 
4 

0.68 
o.ss-o.ao 

2 
3 

Average 

0.5 
-
1 
7 

PINK SALMON 

SOCKEYE SALMON 

01* 

0.8.0 

1 
4 

0.25 
0.20-0.30 

2 ... 
,.J 

Q * 1 

0.05 
-
1 
7 

02** 

02** 

0.00 

Velocity 

03*** 

Velocity 

03*** 

0.23 
0.00-0.80 

22 

~verage 

o.ao 
1 
4 

0.25 
0.20-0.30 

2 
3 

Avera9.e 

0.05 
-
1 
7 

.22 
o.oo-o.ao 

23 
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EXHIBIT E 

3. F~s~i Wildlife,. and Botanical Resources -
Aquatic Re:ources 

C~mment 3 (pc E-3-110, para. 3; p. E-3-111, para 2; p. E-3-115, para. 2) 

Provide documentation, quantitative if possible, from other hydroelectric 
projects in glacial areas that decreased open water turbidity and reduced 

silt load downstream of Watana will improve benthic production and thus fish 
rearing. 

Res2_gnse 

Specific information on the .effects of reduced open water turbidity and 

redu~ed silt load on benthic production below dams in glacial systems was 

not found. There was information available in the literature on the effects 
of sediment on benthic production in genera 1 and the effects of hydro
electric development on benthic production below dams that can be us,:d to 

consider what effects decreased turbidities and silt loads downstream of 
Watana might have on benthic productione 

Sediment loads can impact benthic invertebrate populations (i.e., diversity, 
composition, abundance, and biomass in several ways (Table 1)~~ First, sedi

ment loads can indirectly affect invertebrates by directly impacting primary 

production.· Excessive amounts of bed load rilateri a 1 can remove attached 
algae by grinding and dislodgement (e.g., Iwamoto et al. 1978; Sorenson et 

al. 1977). In addition, strong linkages exist between light levels reaching 
the stream bottom, primary production, and production of invertebrates (Ward 

and Stanford 1979; Hynes 1970; Murphy et al. 1981). Decreased turbidity 

results in increased 1 i ght penetration, increased photosynthetic act ·i vi ty, 

and ultimately an increase in the amount of vegetation (e.g., Fredeen 1977; 

Hynes 1970). Aquatic p 1 ants act to increase invertebrate production by 
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enhancing oxygen content of the water, converting inorganic to organic 
material, as a source of food, and as cover (e.g., Hynes 1970; Ward and 
Stanford 1979). 

Second, both suspended and deposited sediments can directly affect benthic 
populations. Deposits of sand and silt in the interstice~ of the substrate 
reduce accessibility of microhabitats and limit intragravel waterflow, thus 
impacting invertebrate populations (Cordone and Kelly 1961; Iwamoto et al. 

1978; Sorenson et al. 1977). In particular, the composition of fines less 
than 0.850 mm diameter may be especially significant (Iwamoto et al. 1978). 
Suspended so 1 ids can affect respiratory surf aces and/or dis lodge i!lverte
brates (Iwamoto et al. 1978). 

High suspended and deposited sediment loads may, therefore, have a detri
menta 1 effect on invertebrate production. Consequently, one would predict 
that a reduction in tl:rbidity and sediment should typically enhance benthic 
production. However, although there are studies available which show that 
changes in the faunal composition, diversity, biomass, and/or abundance of 

the benthos occurs in areas downstream of impoundments (e.g., Geen 1974; 
Ward 1976; Ward and Stanford 1979), it is difficult to determine from these 
studies the specific: effects of reduced sediment loads. This is. because the 
comp li cati ng effects of altered therma 1 regimes,. long-term and short -term 

flow fluctuations, changes in the water chemistry of reservoirs, and changes 
in current velocity make it difficult to isolate the effects of sediment. 

Often one factor may act to increase production (e.g., decreased sediment 
loa.ds) while another factor acts to decrease production (e.g., extreme 
short-term flow fluctuations). For example, Spence and Hynes (l97la) found 
that changes in the species composition of the benthos occurred below a dam 
on the Grand River in Ontario, Canada. They attributed these changes to an 
increased growth of attached a 1 gae that favored species that 1 i ve and feed 
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on these algae, temperature changes, and an increase in particulate organice 

matter. There is one instance (the South Saskatchewan River, Lake 
Diefenbaker) where increased water clarity in the river below the dam was 

apparently the major factor responsible for increased production of attached 

aquatic plants which in turn caused a replacement in black fly Sl2ecies com
position (Fredeen 1977). 

Thus, an increase in invertebrate production that occurs due to a reduction 
in sediment load, may enhance the rearing potential of the existing habitat 

and subsequently production of fish, assuming: 1) that other changes (e.g., 

alterations in temperature regimes, short-term flow fluctuation, competi

tion) do not negate the effect of the sediment reduction; and 2) that the 

invertebrate species that are benefited are food items of fish species of 
concern. 

Changes in fish populations below dams have been documented in a number of 

instances (eeg., Spence and Hynes 1971b; Ward and Stanford 1979) and include 
change.; in faunal composition, diversity, and abundance. However, specifi

cally linking changes in invertebrate populations with changes in fish popu
lations has proven difficult. 
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TABLE 1. SOME SEDIMENT EFFECTS ON AQUATIC MACROINVERTEBRATES (DATA FROM BJORNN ET AL. 1977; HILL 1972; 
AND WI ENS 1978; SORENSON ET AL. 1977). 

ROSENBERG 

Organism(s) Effect Concentration 
Mixed populations Lower summer 

-------·- Populations 
Mixed Populations Reduced populations 261-390 ppm 

Source of 

Su~pended Solids 
Mining Area 

Log dragging 

Comment 

__________ to 25% (Turbidity) ·------
Mixed Populations 

Mixed Populations 

Chironomus & 
Tubificidae 

Cheumatopsyche 
(Net spinners) 

Tricorythoides 

Mixed Population 

Mixed Populations 

Densities 11% 
of normal 
No organisms in the 
zone of settling 
Normal fauna replaced 

(Species Selection) 
Number reduced 

Number increased 

90% increase in 
drift 
Change in 

1000-6000 ppm 

>5000 ppm Glass manufacturing 

Colliery 

(High concentations) Limestone quarry 

Limestone Quarry 

80 mg/1 Limestone Quarry 

40-200 JTU Manganese 
__________ , __ d_e:__n.sity Strip mine 

w 
~ 
t 

w 

' ~. \ 

/ 

« ··::: 

""'~~'~ \_../ 

Normal populations at 
_ __QQ ppn1 

Effect noted 13 miles 
downstream 
Reduction in light 
reduced submerg.ed plunts 

Suspended solids as high 
as 250 mg/1 

Due to preference for 
mud or silt 

Also caused changes in 
diversity 

· ... 7 

j 
! 

I 
I r 
I 
I 
t 
! 
t 

r 

t 
' t 
r 
k ' 
!: 

i 
~ 

It I 
~ 

• 1 •I ... • r 

• 

• 



t 

• • 

( ('· ( 
\ . 

TAB LE 1 (Con t • d ) 

.... 

Organism(s) Effect Concentration 

Mixed Population Decrease in 1~38-1.58 kg/m2 
(included Oligochaetes Abundance Caused by of channel bottom 
Plecoptera, Chironomids) by Increased Drift 

Insects, benthic Decrease of 1/2 in 
density 

>2/3 cobble 
imbeddedness 

Source of 
Sus~nded Solids Comment 

.j·;.;\ 
i 
I' 

:_, 

Bedload sediment 

I 
I' 
[ 
l 

r 

i 
I 

Insects, drifting No change >2/2 cobble Bedload sediment I 

w 
~ 

' w 

~ 

l 

imbeddedness l 

I 

------- ~ 
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r 
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EXHIBIT E 

3. Fish, Wildlife, and Botanical Resources -
Aquatic Resources 

Comment 4 (p. E-3-112) 

Provide documentation of successful egg incubation, as well as overwintering 
in areas downstream of hydropower reservoirs where glacial silt loads and 
turbidity continue into winter months, e.g., below Eklutna Lakee 

Response 

Evidence of successful salmon incubation in areas below hydroelectric reser
voirs where glacial silt loads and turbidity continue into winter is avail
able for .Eklutna Lake. In 1982, the Cook Inlet Aquaculture Association 
( CIAA) began construction of a hatchery near the powerhouse of the Ek 1 utna 
Dam. This hatchery utilizes water from the tailrace of the powerhouse. 
Turbidity measurements in Eklutna Lake near the intake for the powerhouse in 
January and Februar .. Y 1983 ranged from '11 to 54 NTU's (pers. communi; B. 
Jokela; R & M Consultants, Inc; Anchorage, fJ.K), depending on where samples 
were taken. As a part of the feasibility study for the hatchery, tests were 
conducted to determine how successful egg incubation and initial juvenile 
rearing would be using the turbid, glacial waters. The 1979, 1980, and 1982 
broods of chum and 1981 and 1982 broods of coho were tested. While there 
was considerable vari ability associated with these tests, egg-to-fed fry 
survivals were considered to be quite good (pers~ communi; T. Mears; CIAk; 
Cordova, AK). For example, egg-to-newly emerged chum fry survival ranged up 
to 98 to 99% whereas survival from ~mergence to a doubling in weight was up 
to 95 to 96%. Variability in survival estimates were considered to be due 
in 1 arge part to hand 1 in g and other hatchery-tyr.,e procedures (T. Mears, 
CIAA). 

The information sources we examined did not include data on overwintering in 
areas below reservoirs where silt loads and turbidity continued into winter. 
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EXHIBlT E 

3. Fish, Wildlife, and Botanical Resources -
Aquatic Resources 

Comaent 5 (p. ~E-3-113, para. 3) 

Provide your quantitative estimate and analysis of changes in growth rates 
and outmigration times of juvenile salmon in the Susitna mainstem and major 
side channels that could result from altered annual temperature and flow 
regimes such as those given in Figures E52.174 through E.2.183, E.2.193, and 
E.2.194 a~d others if justified. Do for Watana and Devil Canyon scenarios. 

Response 

The growth rates and outmi grati on times wi 11 not be a simple function of 
temperature and flow. Instead, they will also be a function of other fact
ors such as turbidity and food availability (Graybill, et al. 1979). If it 
is assumed that all other factors except temperature and flow are constant, 
the following comments can be made: 

Growth Rates 

Flow would not be expected to affect growth rates because as flows change, 
fish wi 11 seek alternate habitats.. The extent of the chcmge in aquatic 
habitat, due to the proposed project, is currently being assessed by the 
Alaska Department of Fish and Ga.~e (ADF&G) and the Arctic Environmental 
Information and Data Center (AEIDC) through field and mod,elling efforts. 
The results of these studies will not be available until late 1983. We will 

' provide the FERC with these reports at that time. 
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Temperature can significantly affect growth rates but little infotmation is 

· av ai 1 able on growth of juvenile salmon at the projected temperatures, par

ticular·ly at temperatures less than 5°C. Therefore, the APA has funded 
studies by the U.S. Fish and Wildlife Service, which are cur·rently nearing 

completion, to analyze the potential effects of 
and early development of chum and sockeye salmon. 

completed until approximately September 15 1983. 
with a report on those studies at that time. 

Outmigration Times 

temperature on incubation 
These studies will not be 

We will provide the FERC 

Flow is not ex,ected to affect the time when ·init·iation of outmigration 

occurs, but will potentially affect the rate of downstream migration. 
Studies by ADF&G are being completed this field season (1983) to address the 

flow versus outmi grati on rate question. A report on these. studies wi 11 be 
made available to FERC when the studies are completed. 

Temperature may be expected to affect the time when initiation of outmigra

tion occurs due to alteration in growth rates. The changes that occur will 
be examined as part of the U.S. Fish and Wildlife study previously 

mentioned. 
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EXHIBIT E 

3. Fish, Wildlife, and Botanical Resources -
Aquatic Resources 

Comment 6 (p. E-3-120, para.2) 

P.rovide a species list of important resident finfish and shellfish in Upper 
Cook Inlet. Indicate the most dominant species and any species of commer
cial value. 

Response 

Upper Cook Inlet can generally ra characterized as a harsh environment for 
any fish or shellfish·species. The reasons for this are: 

1. High turidity, which e$sentially eliminates light penetration. 
2. Heavy siltation due to input from glacially-fed rivers, subtidal eros

ion, and swift and var·iable currents. The silt is rapidly deposited 
and eroded on a continuing basis and colonization by she1lfish is 
difficult. 

3. Ice, which disrupts habitat by freezing to the surface sediment during 
low tide, then lifting the sediment with the ice during high tide and; 

4. Low and rapidly changing salinity. 

(U.S. Army Corps of Engineers 1979)~ 

At present, no important resident fish or shellfish are identified for Upper 
Cook Inlet. The definition of important in this context ,:s defined as a 
species of recreational or commercial value with the Upper Cook Inlet area. 
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Although Dolly Varden (Salvelinus Main1a)~ larval herring {Clupea harengus 
pall~se), halibut (Hippoglossus stenolepis}, starry flounders (Platichth~ 

stellatus), Pacific tomcod (Microgadus proximus), lemon .sole (Parophrys 

vetu lus), stickleback { Gasterosteus acu leatus), and humpback whitefish 

( Coregonus pi dschi an) may be present, no si gni fi cant fisheries present 1y 

exist for these species, presumably because they are present in such low 
numbers. According to the Corps of Engineers {1979) 11 demersa1 fish prob~i.'ly 

occur in very low populations due to severe environmental conditions and 

lack of food. 11 Shellfish are also scarce or non-existant, probably also due 
to the harsh environmental conditions. For example, the Corps of Engineers 
(1979), in samples taken near Anchorage, only found a few specimens (two) of 

Macoma balthica, a small estuarine clam that is too small to be of 
conmerci a 1 or t'ecreati on a 1 va 1 ue. 

Upper Cook Inlet ·is primarily used by anadromous species (including five 

species of salmon, eu 1 achon, bering cisco) as a migration t"oute to and from 

fresh water spawning areas. Of these species, the salmon are considered the 

• 

most important due to their co11111ercial value (little or no recreational J) 
fishing for salmon occurs in Upper Cook Inlet except near the mouths of 

clear small tr-ibutaries). A commercial set net fishery for salmon exists in 
Upper Cook Inlet. 

References 
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EXHIBIT E 

3. Fish, Wildlife~ and Botanical Resources -
Aquatic Resources 

Comment 1 (p. E-3-128, para. ~ 

Provide references from other projects or from experiment a 1 studies that 
form the basis for the statement that turbidity and siltation of the Susitna 
River from gravel mining in the riverbed and tributaries for Watana and 
Devil Canyon Dams will not result in adverse impacts to fish. 

Response· 

References From Other Projects 

References or experimental studies from other projects such as described by 
Woodward-Clyde (1980) would not be directly applicable to the Susitna RivE~r. 
Therefore, we discuss proposed procedures to be used at the project dam 
sites in the following paragraphs. 

Si1tat~ion and turbidity from gravel m1n1ng activities could cause impacts to 
fish if these activities are not properly planned or controlled. The 
primary borrow sites from the Watana Development are considered to be 0, L, 
E and I (See Figure E.2.131 in the License Application),. Other sites hiiVe 
been abandoned because of en vi ronmenta 1 reasons, economic or engi neer·i ng 
constraints, or are now being considered only as backup sites. Quarry Site 
L is located wholly within the proposed reservoir. With careful removal of 
the vegetative and organic layers, the absence of work in the river channel 
and no tributaries in the immediate area, no siltation problems are 
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envisioned at this site. At Borrow SiteD, all runoff will be collected and 
- directed towards settling ponds prior to discharge into Deadman Creek or the 

Susitna River. No work is scheduled in or immediately adjacent to Deadman 
Creek, and therefore, no significant ~rosion control probloms are 

anticipated. 

Instream m1n1ng of Borrow Sites E and I will be scheduled for the summer 
(May-September) when high sediment and torbidity levels in the Susitna River 

already exist. Mining wi11 begin in Site I, just upstream of a natural rock 
weir (see Figure E.2.135 in the License Application). By developing this 
section first and continuing upstream into E it is believed that the pool 
created behind the weir v1ill serve as a settling pond for future upriver in
stream work. No activit·ies, particularly at Site E and I will occur between 
October and May. Stockpiling of borrow material and dry excavation in berm 
areas will eliminate the need for instream gravel mining ~ctivities during 

this period. 

Assuming a one percent loss in material to the 

the summer construction period, there would be 
suspende~ sediment load over 1982 levels. 

river at sites I and E during 

about a 4 percent increase in 
Stockpiling of gravel will 

alleviate the need for wet excavation during winter when the impact from 
siltation to incubating eggs would be gre~test. As a result of the proposed 

scheduling of activities, impacts will be minimized. However, it is inevit
able that there will be some increases in suspended sediments and turbidity 
during winter, but these wi 11 be short term and 1 oca 1 i zed and there is no 
known spawning in the river just downstream of the Watana site. Downstream 
from Talkeetna, turbidity and suspended sediment levels should remain 

essentially the same as baseline conditions. 

Primary sites for the Devil Canyon Dam include Borrow Sites G, K, and D. 
Potential impacts for gravel mining at sites G and K are expected to be 

minimal since no instream work is currently planned. Site D is the same 
site used for development of Watana Dam. Potential impacts at this site, as 
previously described, are expected to be avoided or minim-~ized by erosion 

control procedures. 
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EXHIBIT E 

Fish, Wildlife,. and Botanical Resources -
Aquatic Resources 

Conment 3 (p .. ~E-3-110, para. 3; p. E-3-111, para 2; p. E-3-~~15, pa.ra. 2) 

Provide documentation, quantitative if possible; from other hydroe 1 ectri c 
projects in gl aci a 1 areas that decreased open water turbidity and reduced 
silt load downstream of Watana wi 11 improve benthic production and thus fish 
rearing. 

Response 

Specific information on the effects of reduced op~n \4!ater turbidity and 

reduced silt load on benthic p~oduction below dams in glacial systems was 
not found. There was information available in the literature on the effects 
of sediment on benthic production in genera 1 and the effects of hydro
electric development on benthic production below dams that can be used to 

consider what effects decreased turbidities and silt loads downstream of 
Watana might have on benthic production. 

Sediment loads can impact benthic invertebrate populations (iee., diversity~ 
composition, abundance, and biomass in severetl W3.ys (Table 1). First, sedi
ment loads can indirectly affect invertebrQ<tE!S by directly impacting primary 

production o Excessive amounts of bed loadl materia 1 can remove attached 
algae by grinding and dislodgement (e.g., Iwamoto et al. 1978; Sorenson et 
al. 1977). In add~tion, strong linkages exist between light levels reaching 
the stream bottom, primary production, and production of invertebrates (Ward 

and Stanford 1979; Hynes 1970; Murphy et a "I. 1981). Decreased turbidity 
resu 1ts in increased 1 i ght penetration, incr-eased photosynthetic activity, 
and ultimate'ly an increase in the amount of vegetat·ion (e.g., Fredee;t 1977; 

Hynes 1970). Aquatic plants act to increase invertebrate produ'"'+:ion by 
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enhancing oxygen content of the water, converting inorganic to organic 
mater-:al, as a source of .... ood, and as cover {e.g., Hynes 1970; Ward and 
Stanford 1979). 

Second, both suspended and deposited sediments can directly affect benthic 
populations. fJeposits of sand and silt in the interstices of the substrate 
reduce accessibility of microhabitats and limit intragravel waterflow, thus 
impacting invertebrate populations (Cordone and Kelly 1961; Iwamoto et al. 
1978; Sorenson et al~ 1977). In particular, the composition of fines less 

than 0.850 mm diameter may be especially signific~nt (Iwamoto et al. 1978). 

Suspended solids can affect respiratory surfaces and/or dislodge inver·te
brates (Iwamoto et al. 1978). 

High suspended and deposited sedi'ment loads may, therefore, have a detri
menta 1 effect on invertebrate production. Consequently, one would predict 
that a reduction in turbidity and sediment should typically enhance benthic 
production. However, although ther·e are studies avai 1 able which show that 
changes in the faunal composition, diversity, biomass, and/or abundance of 
the benthos occurs in areas downstream of impoundments (e.g., Geen 1974; 

Ward 1976; Ward and Stanford 1979), it is difficult to determine from the~e 

studies the specific effects of reduced sediment loads. This is because the 
complicating effects of altered thermal r-egimes, long-term and short-tet .. m 

flow fluctuations, changes in the wate"" chemistry of reservoirs, and changes 
in current velocity make it difficult to isolate the effects of sediment. 
Often one factor may act to increa.se production (e.g., decreased sediment 
loads) while another factor acts to decrease production (e.g., extreme 
short-term flow fluctuations)" For example, Spence and Hynes (1971a.) found 
that changes in th~ species composition of the benthos occurred below a dam 
on the Grand River in Ontario, Canada. They attributed these changes to an 
increased growth of attached a 1 gae that favored species that 1 i ve and feed 
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on these algae, temperature changes, and an increase in particulate organice 

matter. There is one instance (the South Saskatchewan River, Lake 

Diefenbaker) where increased water clar-ity in the river· below the dam was 

apparently the major factor responsible for increased production of attached 

aquatic plants which in turn taused a replacement in black fly species com
position (Fredeen 1977). 

Thus, an increase in invertebrate production that occurs due to a reduction 

in sediment load, may enhance the rearing potential of the existing habitat 

and subsequently production of fish!t assuming: 1) that other changes (e.g., 

alterations in temperature regimes, short-term flow fluctuation, competi

t ion I do not negate the effect of the sediment reduction; and 2) that the 

invertebrate species that ar<t: benefited are food items of fish species Jf 
concern. 

Changes in fish popu 1 ati ons be 1 ow dams have been documented in a number of 

instances (e.g., Spence and Hynes 197lb; Ward and Stanford 1979) and include 

changes in faunal composition, diversity, and abund~nce. Howeve~', specifi
cally linking changes in invertebrate populations with changes 1n fish popu
lations has proven difficult. 
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TABLE 1. SOME SEDIMENT EFFECTS ON AQUATIC MACROINVERTEBRATES (DATA FROM BJORNN ET AL. 1977; HILL 1972; 

AND WIENS 1978; SORENSON ET AL. 1977). 

ROSENBERG 

Source of 
Orga_f"'i sm( s) Effect Concentr_C1!i9r1 Suspendeg ~o_l i d~ Comment 
Mixed populations 

Mixed Populations 

Mixed Populations 

Mixe~ Populations 

Chironomus & 
Tubificidae 

Cheumatopsyche 
(Net spinners) 

Tricorythoides 

Mixed Population 

Mixed Populations 

w 
~ 
t 

w 
• 
~ 

Lower summer 
Populations 
Reduced populations 
to 25% 

Densities 11% 
of norma1 
No organisms in the 
zone of settling 
Normal fauna replaced 

261-390 ppm 
(Turb·i di ty) 
1000-6000 ppm 

>5000 ppm 

Mining Area 

Log dragging 

Glass manufacturing 

Colliery 

(Species Select_i_on~>~--------~------------------------------------· 
Number reduced 

Number increased 

90% increase in 
drift 
r!;~nge in 
density 

(High concentations) 

80 mg/1 

40-200 JTU 

' I 
j 

Limestone quarry 

Limestone Quarry 

Limestone Quarry 

Manganese 
Strip mine 

Normal populations at 
60 ppm 
Effect noted 13 mil~s 
downstream 
Reduction in light 
reduced submerged plants 

Suspended solids as high 
as 250 mg/1 

Due to prefer€nce for 
mud or silt 

Also caused changes in 
diversity 
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TAB LE 1 (Con t • d) 

Organism(s) Effect 

Mixed Population Decrease in 

(included Oligochaetes Abundance Caused by 

. ' 
' . . 

, 

..... 

Concentration 

1.38-1.58 kg/m2 

of channel bottom 

~ . 

.. \ 

fJ 

Source of 

Suspended Solids Comment 

. . . 

>-~ 

i 
t 
r 
!, 

I 
! 
l 
i 
l 
I 
l 

l 
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Insects, benthic 

Insects, drifting 

w 
~ 

' w 
. 

~~ 

Decrease of 1/2 in 
density 

No change 

>2/3 cobble 

imbeddedness 

>2/2 cobble 
imbeddedness 

Bedload sediment 

. ~· 

Bedload sediment 
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,, 

• 

' .. • 4 "': " • " ·" • 'P • • ,, ~ ' ~ . ~ . ~ 

, , tt.. ~· • . ~- • .... J.. t:. ~: l 
0 "' -J "'· . ... . \ __,.~'lao l • If 



e 

r:.~ 
•••><'•-·------ .o.~~--·~~--_,.._.,.,_., 

·. 

EXHIBIT E 

Fish, Wildlife, and Botanical Resources 
Aquatic Resources 

~~onment 4 (p. E-3:-112) 

P'rovi de documentati an of successfu 1 egg incubation, as we 11 as overwintering 
in areas downstream of hydropower reservoirs where glacial silt loads and 
turbidity continue into winter months, e.g., below Eklutna Lake" 

Evidence of successful salmon incubation in areas below hydroelectric reser
voirs where glacial silt loads and turbidity continue into winter is avail
able for Eklutna Lake. In 1982, the Cook Inlet Aquaculture Association 
(CIAA) began construction of a hatchery near the powerhouse of the Ek lutna 
Dam. This hatchery uti 1 i zes water frl)m the tailrace of the powerhouse. 
Turbidity measurements in Eklutna Lake near the intake for the powerhouse in 
January and February 1983 ranged from 11 to 54 NTU s s (pers. communi; B. 
Jokela; R & M Consultants, Inc; Anchorage, AK), depending on where samples 
wt=re taken. As a part of the feasibility study for the hatchery, t~:sts were 
conducted to determine how successful egg incubation and initial juveni ie 
rearing would be using the turbid, glacial waters. The 1979, 1980, and 1982 

br·oods of chum and 1981 and 1982 broods of coho were tested. While there 
was considerable vari ability associated with these tests, egg-·to-fed fry 

survivals were considered to be quite good (pers. communi; T. Mears; CIAA; 
Cordova, AK). For example, egg-to-newly emerged chum fry survival ranged up 
to 98 to 99% whereas survival from emergence to a doubling in weight was up 
to 95 to 96%. Variability in survival estimates were considered to be due 
in 1 arge par·t to hand 1 i ng and other hatchery-type procedures (T. ~1ears, 
CIAA,). 

The information sources we examined did not include data on overwintering in 
areas below reservoirs where silt loads and turbidity continued into winter. 
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EXHIBIT E 

3. Fish, Wildlife, and Botanical Resources -
Aquatic Resources 

Comment 5 (p. E-3-113, para. 3) 

Provide your quantitative estimate and analysis of changes in growth rates 

and outmigration times of juvenile salmon in the Susitna mainstem and major 

side channels that could resu::- from altered annual temperature and flow 

regimes such as those given in Figures E.2.174 through E.2.183, E.2.193, and 

E.2.194 and others if justified. Do for Watana and Devil Canycn scenarios. 

Response 

The growth rates and outmi grati on times wi 11 not be a simple function of 

temperature and flow. Instead, they will also be a function of other fact
or's such as turbidity and food availability (Graybill, et al., 1979).. If it 

is assumed that a 11 other factors except temperature and flow are constant, 
the fo1lowing comments can be made: 

Growth Rates 

Flow would not be expected to affect growth rates because as flows change, 

fish will seek alternate habitats. The extent of the change in aquatic 
habitat, due to the proposed project, is currently being assessed by the 

Alaska Department of Fish and Game (ADF&G) and the Arctic Environmental 

Information and Data Center (AEIDC) through field and modelling efforts. 

The results of these studies will not be available until late 1983. We will 
provide the FERC with these reports at that time. 
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Temperature can significantly affect growth rates but little information is 

-available on growth of juvenile salmon at the projected temperatures, par

ticularly at temperatures ~fess than 5°C. Therefore, the APA has funded 

studies by the U.S .. Fish and Wildlife Service, which are currently nearing 

completion, to analyze the potential effects of temperature on incubation 

and early development of chum and sockeye salmon. These studies will not be 

completed until approximately SEptember 15 1983. We will provide the FERC 

with a report on those studies at that time. 

Outmigration Times 

Flow is not expected to affect the time when initiation of outmigration 

occurs, but will potentially affect the rate of downstream migration. 

Studies by ADF&G are being completed this field ssason (1983) to address the 

flow versus outmi grati on rate question. A report en these. studies wi 11 be 

made available to FERC when the studies are completed .. 

Temperature may be expected to affect the time !4hen initiatiJn of outmigra

tion occurs due to alteration in growth rates. The changes that occur will 

be examined as part of the U.S. Fish and Wildlife study previously 

mentioned. 
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EXHIBIT E 

3. Fish, Wildlife, and Botanical Resources -
Aquatic Resources 

Comment 6 Cp. E-3-120, para.2) 

P.rovide a species list of important resident finfish and shellfish in Upper 
Cook Inlet. Indicate the most dominant species and any species of commer
cial va1ue .. 

Response 

Upper Cook In let can generally be character-; zed as a harsh environment for 
any fish or shellfish·species. The reasons for this are: 

lG High turidity, which essentially eliminates light penetration. 
2. Heavy siltation due to input from glacially-fed rivers, subtidal eros

ion, and swift and variable currents. The silt is rapidly deposited 
and eroded on a continuing basis and colonization by shellfish is 
difficult. 

3. Ice, which disrupts habitat by freezing to the surface sediment during 
low tide, then lifting the sediment with the ice during high tide and; 

4. Low and rapidly changing salinity. 

(U.S. Army Corps of Engineers 1979). 

At present, no important resident fish or shellfish dre identified for Upper 
Cook Inlet.. The dlfinition of important in this context is defined as a 
species of recreational or commercial value with the Upper Cook Inlet area. 
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Although Dolly Varden (Salvelinus Malma), larval herring (Clupea harengus 
pallasi), halibut (Hippoglossus stenolep~), starry flounders (Platichthys 
st~llatus), Pacific tomcod (Microgadus proximus), lemon .sole (Parophrys 
vetulus), stickleback (Gasterosteus aculeatus), and humpback whitefish 
(Coregonus pidschian) may be present, no significant fisheries presently 
exist for these species, presumably because they are present in such low 
numbers. According to the Corps of Engineers (1979) "demersal fish probably 
occur in very low populations due to severe environmental conditions and 
lack of food." Shellfish are also scarce or non-existant, probably also due 
to the harsh environmental conditions. For example, the Corps of Engineers 
(1979), in samples taken near Anchorage, only found a few specimens (two) of 
Macoma balthica, a small estuarine clam that is too small to be of 
commercial or recreational value. 

Upper Cook Inlet is primarily used by anadromous species (including five 
species of salmon, eulachon, bering cisco) as a migration route to and from 
fresh water spawning areas. Of these species, the salmon are considered the 
most important due to their co11111ercial value (little or no recreational 
fishing for salmon occurs in Upper Cook Inlet except near the mouths of 
clear small tributaries). A commercial set net fishery for salmon exists in 
Upper Cook Inlet. 

References 
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EXHIBIT E 

3. Fish, Wildlife, and Botanical Resources -
Aquatic Resources 

Comment 7 (p. E-3-128, para~ 1) 

Provide references from other projects or from experiment a 1 studies that 
form the basis for the statement that turbidity and siltation of the Susitna 
River from gravel mining in the riverbed and tributaries for Watana and 
Devil Canyon Dams will not result in adverse impacts to fish. 

ResE,onse 

References From Other Projects 

References or experimental studies from other projects such as described by 
Woodward-Clyde (1980) would not be directly applicable to the Susitna River. 
Therefore, we discuss proposed procedures to be used at the project dam 

sites in the following paragraphs. 

Siltation and turbidity from gravel m1n1ng activities could cause impacts to 
fish if these activities are not properly planned or controlled. The 
primary borrow sites from the Watana Development are considered to be D, L, 
E and I (See Figure E.2.131 in the License Application). Other sites have 
been abandoned because of en vi ronmf~nta 1 reasons, economic or engineering 
constraints, or are now being considered only as backup sites. Quarry Site 
L is located wholly within the proposed reservoir. With careful removal of 
the vegetative and organic layers, the absence of work in the r·iver channel 
and no tributaries in the immediate area, no siltation problems are 
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envisioned at this site. At Borrow SiteD, all runoff will bA collected and ·\ 
directed towards settling ponds prior to discharge into Deadman Creek or the 

Susitna River .. No work is scheduled in or immediately adjacent to Deadman 
Creek, and therefore, no significant erosion control problems are 
anticipated. 

Instream mining of Bor·row Sites E and I wi 11 be scheduled for the summer 
(May-September) when h·igh sediment and turbidity levels in the Susitna River 

already exist. Mining will begin in Site I, just upstream of a natural rock 
weir (see Figure E.2.135 in the License Application). By developing this 
section first a.nd continuing upstream into E it is believed that the pool 
created behind the weir will serve as a settling pond for future upriver in
stream work. No activities, particularly at Site E and I will occur between 
October and May. Stockpiling of borrow material and dry excavation in berm 

areas wi 11 eliminate the need for instream gravel mining ·activities during 
this period. 

Assuming a one percent loss in material to the river at sites I and E during 

the summer construction period, there would be about a 4 percent increase in 
suspended. sediment load over 1982 lava1s. Stockpiling of gravel will 
alleviate the need for wet excavation during winter when the impact from 
siltation to incubating eggs would be greatest. As a result of the proposed 
scheduling of activities, impacts will be minimized. Hc~11ever, it is inevit
able that there 'l'li 11 be -some increases in suspended sedimen1..s and turbidity 
during winter, but these wi 11 be short term and localized and there is no 
known spawning in the river just downstream of the Watana site. Do\-'mstream 
from Talkeetna, turbidity and suspended sediment levels should remain 
e'ssentially the same as baseline conditions. 

Primary sites for the Devi 1 Canyon Dam include B~'Jrrow Sites G, K~ and D. 
Potential impacts for gravel mining at sites G and K are expected to be 

minimal since no instream work is currently planned. Site D is the same 
site used for development of Watana Dam. Potential impacts at this site, as 
previously described, are expected to be avoi:ied or minimized by erosion 
control procedures~ 
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The second major potential source of suspended sediments is the processing 

of embankment material and deposition of soil material. Most of this 
material will be moved from the process plant by truck or belt conveyer and 
used ""o selectively backfill portions of the borrow area by placing the 
material at a depth to avoid entrainment in the river. 

The waste water will be directed into a series of settling ponds. Consider

able silt will settle out in the ponds imiolediately after discharge, hence 

cpntrol of the discharge end will be necessary to spread the material. Silt 
will be settled by passing the water through additional sett:ing ponds be
fore discharging into the river. 

In summary, ~'~hough increased turbidity and suspended sediments will 
potentially occur at certain sites, proper planning and controls will be 
implemented to avoid or minimize impact. These measures wi 11 inc.lude: 1) 

110 instream work at certain sites; 2) timin!J of work to coincide with peak 

turbidities and SP.diment loads in the Susitna; and 3) operating in the 

summer before active spawning is occuring and storing materials for winter 
use; and, 4) effective sedimentation and erosion centro) procedures will be 
used .. 
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EXHIBIT E 

3. Fish, Wildlife and Botanical Resources -
Aquatic Resources 

Comment 8 Cp. E-3-1302 para.~; p. E-3-187, para. 6) 

Pr:;1ide water quality criteria used to determine suitability of Devi1 Canyon 

and Watana reservoirs for fish production, especi a 11y for the decision to 
stock and manage rainbow trout only in Devil Canyon res~rvoir. 

Response 

The intent of the proposed stocking p 1 an, particularly for rainbow trout, 

wi 11 be to support a qua 1 ity fishery. Water qua 1 ity in both reserve irs was 

considered to be within acceptable limits for fish production (i.e., para

meters such as pH, dissolved oxygen, and temperatue would a11 be within a 

range that wou 1 d support fish production) • The ref ore, water qua 1 ity cri -

teri a were not the most important factor in determining the suit ab i1 i ty of 

either reservoir for fish production. The controlling factor, instead, was 

the drawdown schedule for Watana, which, because of its timing and magni

tude, would create a habitat that is nnt conducive to support.ing a quality 

fishery. The timing and less extensive drawdown schedule for Devi1 Canyon 

Reservoir wi11 be more favorable to a quality fishery. High relative 

turbidities in large portions of the Watana Reservoir could also make this a 

less attractive quality fishery. In addition, to drawdown schedule, another 

important factor for not proposing to introduce rainbow trout to Watana was 

that this would expand the range of this species into the upper basin where
as an introduction to Devil Canyon would limit this expansione 

It is anticipated that a grayling fishery wi 11 develop in Watana (and Devi 1 

Canyon) Reservoirs at the mouths of tributaries discharging into the 
reservoir. 
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EXHIBIT E 

3. Fish, Wildlife, and Botanical Resources -
Aquatic Resources 

Conment 9 Cp. E-3-1fi4) 

Provide references to studies at other sites where spring flows were ~nipu
lated at the time of ice breaKup in order to stimulate outmigration of 
salmon fry. 

~sponse 

No information was found specifically documenting the manipulation of flows 
at ice breakup to stimulate outmigration of fry. Although flows are common
ly manipulated at hydroe 1 ectri c projects (e.g., Co 1 umbi a River) to benefit 

fisheries resources, the major reason for manipulating flows is typically to 

assist passage. A review of the literature suggests that flows including 
timing, duration, and speed, are important to the outmigration of juvenile 
salmonoids. Downstream travel times of juveniles are often directly related 
to flows and more fish wi 11 often migrate at higher flows. Data from 
Raymond (1968, 1969, 1979) and Bentley and Raymond (1976) in the Columbia 
River suggest that: 1) the higher the water velocity, the higher the rate of 
chinook and stee 1 he<~.d m: 'lrati on; 2) river impoundment reduced the river 

ve 1 ocity and migration rate of the sa lmonoi d juveniles to approximately 
one-third that of free-flowing sections; and 3) river impoundment has 
significantly decreased juvenile chinook survival (from 80-90% prior to con
struction of several dams to 33% following completion of the dams), 
partially because of migration de1ays. 
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On several small streams of western Washington studied by Sieler t:t al. 
( 1981), the outmi grati on pattern of coho is often closely re 1 a ted to the 

pattern of spring flows. On the Fraser River 0f British Columbia, reduced 

discharges during seaward migration tends to re~duce thE~ survival of sockeye 
and pink salmon (Anon 1971). Cannon (personal comm.) concludr:cl that 
Sacramento River flows in excess of 20,000 cfs in the winter appear 

necessary for successful migration of chinook fry into the Sacramento River 

E!stuary. llaymond (1979) suggests that the downstream m·igrations of juven1i le 

steelhead 9enerally coincide with maximum }"iver discharge. The flreque!nc;y 

and flows necessary to 11 flush 11 a 11 fr·y into the estuary was not established, 
howevE~r. Studies by Hoar (1951) suggest that: .1) chum and pink fry out

migrate in the swiftest currents; and 2) sudden ,:~levations o·~ water levels 
speeded up the downstream movement of coho smolts. 
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EXHIBIT E 

3. Fish, Wildlife, and Botanical Resources -

Aquatic Resources 

Conment 10 (p. E·-3-170, para. 5) · 

Provide operating criteria for determining how the selective withdrawal cap

abilities of the multi-level intakes to the Watana and Devil Canyon power

houses will be contt .. olled to attain pre~established thermal objectives for 

fish populations, 

Response 

The multi-level intake (Exhibit F, Plates F-24 and F-62) consist of several 

sets of shutters capable of withdrawing water from various depths of the 

reservoir. The shutters are adjusted for reservoir elevation to allow with

drawal of water meeting a prede~ermined temperature. The operating criteria 

to achieve these temperatures wi 11 be reviewed by the various resource 

agencies. The steps for achieving these temperatures will be: 

1) Sensors near each set wi 11 detect the water temperatures at di sti net 

levels in the reservoir. 

2) The shutters wi 1'1 be adjusted to allow for the mix of water needed to 

provide the predetermined temperature as closely as possible. 

3). A temperature sensor in the draft tubes wi 11 be u~eu to verify down

stream releases. 
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During summer, warmer r·reservoi r water \'li 11 usually be withdrawn from the 

surface through the intake facility and the set of shutters near the surface 

'lli 11 genera 11y be used. In this way, warmer waters wi 11 be passed ~own
stream. In winter, the colder surface water wi 11 be withdrawn to provide 

the coldest possible water downstream. Overall, this results in the intake 

closest to the surface being used. However, upon oc~asion, deeper intakes 

wi 11 be used to provide water temperatures closer to preproject va 1 ues. In 

the Watana/Devil Canyon Operation, the releases from both dams will bo~h be 

coordinated to reach the predetermined temperatures dow-nstream of Devi 1 
Canyon. 
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EXHIBIT E 

3. Fish, Wildlife, and Botanical Resources -
.Aquaf:i c Resources 

Comment 11 (p. E-3-17~ 

Provide the data and analytic procedure used to determine the maximum esti
mated spawning habitat (approximate'ly 245,000 ft2) required by salmon 
spawning in sloughs upstream from Talkeetna in 1981 and 1982. 

Response 

The data and analytical procedure used was from several sources and can be 
summarized as follows: 

Str;)p 1. Peak slough spawning counts for sockeye, chum, and pinks from 

ADF&G for 1981 and 1982 were used. These years recorded peak 
returns into Cook Inlet and thus reflect the upper range of 
expected counts. 

Step 2. These counts were converted to total estimated numbers of spawniqg 
fish as described in Table E~3.12 (see copy attached). 

Step 3. Additional information was factored in the analysis as follows: 

Av~rage Sex Ratio \Male to Female) 
Sp~cies 1981 198? 

Sockeye1 
Chum1 

Pink 

1:1.3 
1:1 
1:1 

l/From ADF&G (1983) 
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Spawning Habitat per redd (sq. ft.) 

SockeyJ/ 72 
ChurJ-1 81 
Pink~/ 6.3 

Step 4. The following assumption was made: 

A. For a conservative ana1ysis, it was assumed that there is no 
overlap in the area used as spawning habitat among the three 
species~ 

B. The highest value for spawning area of the two years was used 
for further analysis~ 

Step 5. The calculations were as follows: 

Sockeye 

A. Year 

B. 

1981 
1982 

Year 

1981 
1982 

Tot a 1 Estimate Male:Female Ratio 

No. 

2315 
1402 

1:1.3 
1.5:1 

Redds X Area Per Redd 

1308 72 ft2 
561 72 ft2 

YFrom Foerster (1968) and 8~11 

l/From Hale (1981) 
l/From Bell (1980) 

3A-11-2 
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(1980) 

No. Redds 

1308 
561 

Total Area 

94,176 ft2 
40,392 ft2 
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Chum 
A. Year 

1981 
1982 

B. Year 

1981 
1982 

Pinks 
A. Year 

B. 

1981 
1982 

Year 

1981 
1982 

Tot a 1 Estimate 

3526 
3674 

No. Redds 

1763 
1837 

Total Estimate 

No. 

28 
735 

Redds 
~-

14 
368 

-

X 

Male:Female Ratio 

1:1 
1:1 

X Ar~a Per Redd 

81 ft2 
81 ft2 

Male:Female Ratio 

1:1 
1:1 

Area Per Redd 

6.3 ft2 
6.3 ft2 

No. Redds 

1763 
1837 

=-: Total Area 

= 

142,803 ft2 
148,797 ft2 

No. Redds 

14 
368 

Total Area 

88o2 ft2 
2318.4 ft2 

Using the highest number from each year, the total was calculated as 
follows: 

94 176 ft2 
' 

148,797 ft2 
2,318 ft2 

245,291 ft2 

This totai was rounded off to 245,000 ft.2 as an approximation. 
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Slou~h 

1 
2 
38 
~ 
5 
6A 
8 
ro 
a: 
63 

Mo~se 
A 
A 
~ 
8 

9 
93 
9A 

10 
11 
13 
15 
16 
17 
19 
20 
21 
21A 

·. 

TABLE E.3.·12: ESTIMATED N!J.1BER CF SLOUGH S·':IAWNING 
SOCKEYE, CHLM AND PINK SALMON IN SLOUGiS 
BETWEEN rE VI ~ CANYON AND TALKEETNA 

1 1981 TO 1982 . · . 

lvor 
Mile 

99.6 
100.4 
101.4 
101.9 
107.2 
112.3 
113.2 
~21. 8 
121.9 
122.2 
123.5 
124.6 
124.7 
125. 1 
126.3 
128.3 
129.3 
133.3 
133.8 
135.3 
135.7 
137.2 
137.3 
138.2 
139.7 
140. 1 
141.0 
14 5 .. 5 

Sockeye 
1981 1982 

0 
0 
2 
9 
0 
1 
0 
0 
0 
0 
0 
0 
Q 

191 
0 

14 
203 

3 
0 

1762 
0 
0 

to 
49. 
za 

64 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
2 
5 
8 
0 
0 

133 
9 
6 
1 
1 
0 

1131 
0 
0 
0 
0 
0 

106 
0 
0 

Chum 
1981 1982 

6 
30 

0 
0 
0 

11 
480 

0 
0 
l 

167a 
~408 
60 

620a 
0 

2608 

190 
207 

0 
765 

5 
1 
3 

9.1 
3 

16 
457 

10 

0 
0 
0 
0 za 
2 
0 

23a 
75 aoe 
65 

0 
0 

748 
73 

420 
5 

173 
2 

732 
0 
1 
0 

21a 
1 

30a 
1222 

2 

Pink 
1981 1982 

0 
0 
0 
1 
0 
0 

25 
0 
0 
0 
Q 

0 
2 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
Q 
0 
0 

0 
0 
0 
0 
0 
3~ 

0 
0 
0 
0 
9 
0 
0 

28 
3zi!' 
32 

0 
0 
0 

276 
0 

13!i 
0 
0 
1 

133 
54 a 
0 

Est lrMted To'ti!!f 2.315 1402 3526 3674 735 

1991 Estimated Total: 5869 slough spawning salmon. 
1982 Estimated Total: 5811 slough s~wnJng salm<Jn .. 

1 
Total numbers estimated by calculatlng the area ~der the curve formed from 
plotting number of I Jve salmon ln sloughs versus the cmte and dividing by the 
averiSge estim~ted stream llf~ Cas ln Bollt 19801. The estimated stream fifa 
was 12 days for sockeye, 10 days fo!."" chum and 7 days for plP~s (Bechtel C iv ll 
and Mlner~ls, Inc:., 1983). 

In some cases the peak llve count exceeded the calculated ictal count. These 
are tndfca'tecl by "a" a!ld the peak llve count Is used • 
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EXHIBIT E 

3. Fish~ Wildlife and Botanical Resources -
Aquatic Resources 

Comment 12 {p. E-3-179) 

Provide the current work plan for the Aquatic Program for 1983 and 1984. 

Res pons~ 

The work plan for the Susitna Hydro Project Aquatic Program is provided for 
the period July 1, 1983 to June 30, 1984 (FY 1984). There are two main com
ponents to this program: 1) improvement of baseline data bases and refine
ment of impact evaluations; and 2) mitigation planning. The study elements 
of the impact evaluation efforts include lower river (Talkeetna to Cook 
Inlet), middl~ river (Talkeetna to Devil Canyon), and access road and trans
mission line. Elements of the mitigation pianning efforts include the 
potential grayling hatchery, habitat modification~ and monitoring. Attached 
tables 1 to 6 provide a general description of these elements. Tables 7 to 
10 are a detailed description of the study elements of each major sub
contractor of the Aquatic Program for FY 1984, including objectives, tasks, 
sampling strategy, data output, and data use. Some program specifics may be 
modified in resposne to agency consultations, updated data ana lyses, and 
other factors. Figure 1 presents a general model of how information and 
models are utilized to evaluate impacts and plan mitigation. In Figures 2 
to 17, we have diagrammed conceptually how the specific data that we expect 
to be collected will be integrated with models (and other necessary data) to 

evaluate and assess specific potential impacts (e.g., adult salmon access to 
sloughs, juveni1e rearing in tributary mouths). 

The Aquatic Pr:lgram for the July 1, 1984 to December 31, 1984 period will be 
based pri mar'ily on the results of 1983-1984 studies, agency consultations, 

ana other inputs as appropriate. We anticipate that the following wi 11 be 
part of the 1984 program~ 
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1) Impact evaluations ~nd baseline data collection. 

a) Access road and transmission line corridor studies. 

b) Effects of post pro,ject fiows, temperature, and water quality. 
c) Baseline data collection 

2) Mitigation planning. 

a) Habitat modification 
b) Grayling mitigation 
c) Monittlring 
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TABLE 1: BASELINE DATA COLLECTION C. IMPACT EVALUATIONS 
STUDY ElLE.\IENT: 

INVESTIGATORS: 
LOHER RIVER Sl'UDIJ:S (COOK INLET TO TALKEETNA) 

P~RZA-EBASCO: R & M: USGS: UNIDENTIFIED SUBCONTRACTORS 

DATA 
COLLECTION 

Aerial Photography 

Groundtruthing 
(Cross Sections) 

Fish Habitat Descripcions 

Fish Distribution 

Bedload/Sosr~nded Sediment 

Ice Observations 

DATA 
ANALYSIS 

Preliminary Flow 
Eva] ua t ~.ons 

Temperature 
Morlelling 

Water Balance 
Modelling 

Ice Processes 
Synthesis 

Reviet" Available 
Data: 

Fish Populations 
Fish Habitats 

Fish Habitat Ground 
Truthing 

IMPACT 
EVALUATION 

Magnitude of 
Change for 
each aspect 

~· 
\ ~·-l 

END 
RESULTS 

Position paper on 
hydrologic 
relationships 

Positon paper on 
ice processes 

Position paper on 
bedload sediment 
transport 

Evalu8tion of ef-
fects on fish 
habitats 

Assess effects to 
navigation 

Determine need for 
future studies 
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TABLE 2: DASELINE DATA COLLECTION & IMPACT EVALUATIONS 

STUDY EL.illtENT: MIDDLE RIVER STUDIES (TALKEETNA TO DEVIL CANYON) 

INVESTIGATORS: HARZA-EBASCO: ADF&G: R & H: AEIDC 

DATA 
COLLECTION 

Fish AhundancP. ri1A~ 

Fish migration rates 

Fish numb~rs 

Hahitut 

Available Preferred. 

Utilized 

Hydrologic Data 

Velocity 

Depth 

Substrate 

Discharge 

Thalweg & Cross sections 

WSEL 

Temperature 

Relationships to main
stem discharge 

Groundwater 

Ice Processes 
Front Locations 
TI1ickness 
Break-up 
Jams 

DATA 
ANALYSIS 

Fish .~bundance 
Estimates 

Fish bistribution 
Summary 

Juvenile Salmonid 
Survival Summary 

Juvenfle Salmonld 
Outmigration Timing 

IFG Type Incr~mental 
Analysis 

Oregon Method 
Incr.emental Analysi9 

Sag Tape Method 

Corr~late Habitat vs. 
Distribution 

Distributions of 
Habitat Types 

Ice Process Analyses 

IMPACT 
EVALUATION 

Simulation Modelling 
Reservoir Operation 

Reservoir Temp.,& Ice 

Instream Hydraulics. 
Temp. and Ice 

Water Balance 

Ground Water 

Bedload/Suspended 
Sediment Transport 

Fish Habitat 
Quantitative Impact 
Assessment - Fish 
& Aquatic Habitat 

mm 
RESULTS 

Incremental 
Analysis Reports 

Open Water season 

Ice covered season 

Verification of 
Hodel elements 

Habitat Map 

Ice Ot=ervations 
Report 

Document & Verify 
~fodels 

Position paper on 
Water Quality 

Position paper on 
Gas Supersaturation 
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TABLE 3: BASELINE DATA COLLECTION & IMPACT EVALUATIONS 

STUUY ELEMENT: ACCESS AND TRANSMISSION LINE 

INVESTIGATORS: R & M: SUBCONTRACTORS 

DATA 
COLLECTION 

Hydrologic Data 

Depth 

Gradient 

Discharge 

Ve:J.ocity 

pH 

Turbidity 

Substrates 

Fish Data 

Species Present 

K~lative Abundance 

Movements 

DATA 
ANALYSIS 

Synthesize 
Hydrologic data 

Fish habit: at 
Descripthms 

IMPACT 
EVAU/ATION 

Magnitude & Change 

- i 
Is"-~ .. 

END 
RESULTS 

Transmission 
Ld.ne Impact 
Report 

Access Road 
Impact Report 
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TABLE 4. Mitigation planning 
Study Element: Grayling Hatchery 
I'ilvestigators: H/E, WCC, ADF&G 

APPROACH 

FEAISIBlLI'rY LEVEL 
PLANNING FOR FACILITY 

LITERATURE REVIEW OF FISH 
CULTURE A~D TECHNOLOGY 

DEHONSTRATION PROJECT 

ALTERNATIVE OPTIONS 
ANALYSIS 

DETEIDUNE NUMBER OF FISH 
TO BE MITIGATED FOR 

"·. ... ., . .... "' \ '"' . 
r ' • • f • OJ "' II • 

INFORHATION REQUIREHENT:.. 

ANALYSIS OF MAGNITUDE OF 
LOST POPUl .... ATIONS 

DOCUMENT EXPERIENCE IN 
ARCTIC GRAYLING CULTURE 

FACILITY SUING STUDY 

ARCTIC GRAYLING CULTURE 
INFOIDIATION 

BASELINE DATA ON GRAYLING 
POPULATION 

'• 

RESULTS OF ASSESSMENT 

FEASIBILITY LEVEL DETERMINATION OF 
HATCHERY 

JMPLEHENTATION PLAN 
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Tab~e 5. Hitigation planning 

't4··: ,. - _,:: .. . 
\_.; 

Study Element: Structural Habitat Modification 
Investigators: H/E, ft~F&G, WCC 

APPROACH 

FEASIBILITY LEVEL STUDY 

SLOUGH MODIFICATION 
DENONSTRA'riON 
0 HODIFICATION 

o HONITOrtiNG 

INFORMATION REQUIREMENTS 

SWUGH HYDROLOGIC & BIOLOGIC DATA 

o PRODUCTIVE SLOUGHS 
a UNPRODUCTIVE SLOUGHS 

RESULTS OF INCREMENTAL FLOW 

ANALYSIS 

0 IFG 
0 SUSITNA SIMULATION MODELING 

~'i ' 

' 

RESULTS OF ASSESSMENT 

RECOMMENDED MITIGATION PLAN 

NEGOTIATED 

MITIGATION PLAN 
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Tab 1 e 6. J.lf.tigat:ion Planning 
Study Element: Monitoring Programs 
Investigators: ADF&G. H/E, Subcontractors 

APPROACH 

BASELINE CONDITIONS 

TIME-SERIES S~CMRIZATION 
STATISTICAL EVALUATION 

··. 

INFO~-ATION REQUIP£MENTS 

DATA COLLECTION 

° Fish distribution and 
abundance 

0 Habitat data 

0 
Migration and movements 

0 Hydrologic data 

REPRESENTATIVE SPECIES 

RESULTS OF ASSESSMENT 

EVALUATION OF IMPACT 
ASSESSMENT & MITIGATION PLAN 
lliPLEMENTATION 
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TABLE 7 (CONT'D.) 

S'Xilll'l.: 

Resident & 
Jt1venile 
Anadromous 
Fisheries 

OBJECTIVES 

1) Establish 
baseline data 
on resident & 
juvenile 
anac:!romous 
fish. 

2) Determine 
· relationships 

of envil·on
mental para
meters to 
t'esident & 
juvenile 
anadromouR 
fish. 

TASKS 

1) Determine 
the utiliza
tion O"Jnd pref
erence of 
various sea
sonal habitats 
by resident & 
juvenile fish. 

2) Estimate num
bers of resi
dents and 
juvenile anadro
rnous salmonids. 

3) Estimate tim
ing of emergence 
& outmigration 
of juvenile 
anadromous 
salmonid~. 

· KEY 
SPECIES 

Chinook 
Coho, 
Pink, 
Sockeye & 
Chum salmon. 

Rainbow 
trout 1 

Bur bot 

SAH?LING 
LOCATION(S) 

Key Areas for Emer
gence studies will 
be: 

-Sloughs 6A,BAv9, 
11. 20: 21. 

-Side Channels at 
RM 136.7 & 137.3 

Key areas for 
outm~grant studies 
will be: 

·-Talkeetna fishwheel 
camp. 

- Sloughs 6A,8A,9, 
11, 20. 21. 

- Side channels at 
RM 136.7 & 137.3. 

Juvenile Anadromous 
Habitat Study Sites 
include: 

-Sloughs 20, 21 1 11, 
9, 8A, 19, 6A. 

-Indian River,Fourth 
of July Creek, Moose 
slough, McKenzie Ck., 
Lane Creek, Chase Ck., 
Whiskers Ck., Jac~-; 
Lon5 Creek & Portage 
Creek. 

-Six mainstem sites 
between RH 77 & 142. 

\:·:_ 

GEAR/ 
HETHOD 

-Gears to be 
used incJ.ude: 

0 trotlines, 
"electrofishing 
gear, 

0 gill and hoop 
nets~ 

0 beach seine:n 
0 radiotelemetry 
equipment, 

0 flow measur·!!ng 
instruments, 

0 water q~al·ity. 
m?-asuring 
instruments, 

0 pre-emergent 
fry and egg 
pump, 

"dip net 
"inclined plane 
traps at 
Talkeetna. 

0 fish traps fur 
sloughs mouths. 

VARIABLES 
COLLECTED 

., 

DATA 
OUTPUT 

-Relative timing:-Relative 
abundance & abundance 
nuli1bers of & popula-
fish. tion esti

-Environ"
mental· 
parameters 
including 
flow. 
temper.atur~. 

turbidity, 
depth, 
·\relocity • 
substrate, 
and cover. 

mates at 
specific 
hilbitats. 

-Habitat 
relation
ship£:~ be
tw~en en
vironmental 
parameters 
& fish. 

-Timing of 
emergence 
& outmigra
tion rates. 

, .. -· ~ 

~l 

DAl'A 
USE 

-Relative abundance & 
fopulation estirn~teo 
will be used to re
fine existing know
ledge on habitat & 
distribution. This 
will also be used to 
establish baseline 
conditions prior to 
project development .• 

-Relationships among 
f!ah ~bundance~habl
tat, 1pulations 
numbexs. timing Gf 
emergence and out
migration will be 
established. Much of 
this information will 
be collected in coor
dination with the 
ADF&G Aquatic Habitat 
and Instream ~low 
Studies Group who ~ill 
analyze this informa
tion for input to the 
AEIDC model. 
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TABLF. 7. PROGRAM ELDiENTS FOR ADF&G FOR THE PERIOD JID.Y 1, 1983 TO JUNE 30. 1984. 

Sl'UDY 

Aquatic 
Habitat 
& Instream 
Flow Studies 

OBJECl'IVE (S) 

1) Evaluate & quantify 
the relationship be
tween mainstem dis
charge & the avail
ability & utilization 
of side channel & 
slough habitats for 
passage, spawning, 
incubation, outmigra
tion & rearing of 
anadromous & resident 
fish. 

2) Evaluate & quantify 
the utilization & 
availability of tribu
tary mouth habitats for 
salmon spawning & 
resident fish rearing 
at various combina
tions of mainstem & 
tributary discharges. 

3) Identify,evaluate 
& quantify th~ ranges 
of habitat conditions 
utilized & available 
at various discharge 
levels for salmon 
spawning & resident 
fish rearing in 
select~d tributaries • 

TASKS 

1) Perform in
stream flow 
studies (pri
marily IFG but 
also the Oregon 
method,& Sag Tape 
method). at seler~
ed sloughs,side 
channels & tributary 
mouths & mainstem 
sitel'l· 

2) Perform ad
ditional baseline 
hydrological & 
water quality 
characteristics 
of mainstemtside 
cbannel,slough, 
& tributary habi
tats as they re
late to mainstem 
discharge. 

KEY 
SPECIES 

Chum Salmon, 
Chinook 11 

Coho 11 

Pink 11 

Sockeye " 

SAMPLING 
l.OCATION(S) 

-Sloughs 81. 1 

9, 21. 

-Portage Creek, 
Indian River, 
& rourth of 
July Creek(if 
possible). 

-Side channels 
associated with 

· ·-siough 10 & 11. 
& 4th 'of july 
Creek. 

CEAP./ 
METHOD 

Flow measure-
' ment equip-

meni:,thermo
graphs, 
temperature 
probes, sub
strate analy
sis equipment, 
hydrolab (a 
multi-parameter 
water quality 
measuring 
equipmcnt,sur
vey equipment, 
& stage 
measurement 
gear. 

DATA OUTPUT 

-Fish habitat 
preference • 
c;:ur•:cs. 

-Weighted 
usable area 

·for: 

Sloughs, 
Side Channels. 
Tributary 
Mouths 

-Stage dis
charge re
l.Jtionshipa 
for l:;loughs, 
side channels, 
& tributary 
mouths vs. 
mainstem. 

~ 

DATA USE 

Thia data will 
b~ d!reCJtly 
used by AEIDC 
as part of their 
modelling. The 
key area of use 
will be in de
veloping relation
ships between 
flotl & temperature 
and habitat. 

Additional factors 
that will be con
sidered are sub
strate, turbidity, 
& cover. 
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'j'l'ABLE 7 (Cont'd.) 

I 
! KEY 
jSTUDY OBJECTIVES TASKS SPECIES 1-----------------------------------------------------
IA . 'i naaromous 
j Adults 

1) Determine 
Escapement 
of Adult 
Salmon 

irJ1) 
\ ,• 

1) SU1:vey 
sloughs & 
stream index 
areas. 

2) Identify 
sloughs & 
streams utilized 
by adults. 

3) Provide 
index salmon 
counts. 

4) Determine 
mean stream 
life. 

5) Operate 
fish wheels at 
Yentna,Sunshine, 
Talkeetna, & 
Curry stations. 

Chinook; salmon. 
Coho '' 
Pink " 
Socl~eye 
Chum 

.. .. 

SAMPLING 
LOCATION (S) 

Susitna River 
below Devil 
Canyon including 
tributaries 

::> 

GEAR:/ 
METHOD 

-fishwheele to 
capture fish 
for tagging 
& enumerat.ion. 

-Visual observa-
tion of fish :J.n 
spawning areas. 

VARIABLES 
COLLECTEtl 

-Numbers of 
fish observed. 

-Locations of 
fish observed. 

-Mark/recapture 
ratio. 

-Temperature, 
flow, turbidity. 

DATA 
OUTPUT 

-Escapement 
n'<~mbera. 

-Timing of 
runs. 

-Relationship 
of environ-
mental vari-
ables to tim-
ing and 
migration. 

DI.TA 
USE 

-Escapement 
values 'Jill be 
used to estab-
lish pre-projact 
numbers and for 
use in post-
project monitoriqg 
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TABLE 8. 
PROGRAM ELEHENTS FOR l-lOOntMRD-CLYDE CONSULTANTS FOR TilE PERIOD JULY 1, 1983 TO JUNE 30, 1984. 

PROGRAM 

Mitigation 
Planning 

OBJECTIVES 

1) Evaluate & 
quantify miti
gation techniques. 

2) Prepare specific 
plans & plan iring 
documents for 
specific mitiga
tion techniques. 

KEY 
SPECIES 

Chum, 
Sockeye·~ 
Grayling 

LOCATIONS 

Sloughs, and 
side channels, 
& tribute.ries 
in impoundment 
area. 

DATA 
COLLECTED otJTPUT 

Detailed 
mitigation 
plans. 

DATA 
ANALYSIS 

DATA 
USE 

For planning 
of mitigation 

-\ 

due to impacts 
caused by post 
project operation~ 
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TABLE 9. PROGJWI EI.I:J>!ENTS FOR R & M CONSULTANTS FOR TilE PERIOD JULY 1, 1983 TO JUNE 30, 1984. 

STUDY 

Field Data 
Index . 

Climate/Snow 
Data Collection 

Glacial Lake 
Temperature 

:D
,-

f 
\. ' 

OBJECTIVES 

Continue data 
indexing of 
hydrologic & 
meteorologic 
data within 
the Susitna 
River Basin. 

Acquire baseline 
meteorological 
data for engi
neer.i,-;g & 
environmental 
studies wi.thin 
the Susitna 
Basin. 

To obtain meteor
ological, hydro
logical & limno
logical data from 
a deep lake in 
order to calibrate 
the DYRESM !
dimensional reser
voir temperature 
model. 

TASK 

To continue updating 
hydrologic & climato
logical data collected 
within the Susitna 
Basin. 

-Colle,•t 
data. 

meteorological 

-Conduct snow surv~;~ 

-Stream gege major 
tributaries. 

-Collect meteorological 
inform,.tion. 

-Collect water quality 
samples. 

LOCATIONS 

-Watan& Damsite 
-Devil Canyon 

De::msite 
-Eklutna Lake 
-Entire Susitna 
Basin(sno~1 surveys) 

-Eklutna Lake, 
near Anchorage 

-~ 

._ .. /~ . 

DATA 
OUTPUT 

A field data 
ind~x will be 
updated every 
(6) months. 

-Information will 
include air temps, 
wind speed, wind 
direction, relative 
humidity,precipita
tion, solar radiation, 
peak wind gust, dew 
point temps, & long 
wave radiation. 

-Snow data & water 
supply information. 

Data on: 

1) Temperate(water~air) 
2) Ttn:bidity 
3) Conductivity 
4) Light extinction 
5) Streao flow 
6) Precipitation 
7) Vapor press~re 
8) Cloud cover 

DATA 
USE 

This central storage 
of data is needed for 
reference and access 
to prior data. 

To assist engineering 6 
environmental studies 
program~ with baseline & 
informational r.~~ds. 

The data will be used to 
calibrate the DYRESM !
dimensional temperature 
model. 

r I ~ I I 

('' 

" S2:: r. 

~ 

f 
I 

. 
r· 
l 

.. • 

, 



., 

• 

I 
"' 

I 
)I 

1 
1 
i 

i 
::! 

! 
I 
~~l 

I 
! 

TABLE 9 (CONT'D.) 

STUDY 

Ice Observations/ 
Thickness, Freeze 
up, & Break up 

Glacier 
Studies 

OBJECTIVES 

-To document ice jams, 
water velocities, 
erosion & scour during 
freeze-up & break-up. 

-To provide supporting 
meteorological ~ 
~treamflow data • 

-Investigate chauges in 
water supply available 
from glaciated po~~ions 
of the basin 

'TRSK 

Fly aerial 
reconnaissance on 
freeze-up & break-up 
& make observations. 

-P~rform glacier 
reconnaissance 
surveys. 

LOCATION 

Susitna River 
from Rosina Crk. 
to Cook Inlet.with 
specific emphasis 
on: 

- Talkeetna,Chulitna 
& Susitna 
confluence. 

-Confluence to Devil 
Canyon. 

-Devil Canyon up
stream. 

Glaciers in Susitna 
Basin. 

DATA 
OUTPUT 

-Edge of ice 

-Rate of down-
stream 
progression. 

-Location of 
open leads. 

-Percentage ice 
cover. 

-Ice jam locations 

-Water temperatures 

-Meteorological 
data. 

-Photographs of 
ice effects. 

-Data will include 
information on 
glacial contribu
tions to water 
supply 

-nistorical flow 
reco.rds will be 
adjusted for any 
mass wasting & 
accumulation of 
glaciers. 

DATA 
USE 

This data will be 
used to calibrate 
the DYRESH Model. 

The data will be used 
by Harza-Ebt ~~o & 
AEIDC to pr.edict im
pacts due to ice fo~ma
tion & break-up. Also, 
to bettP.r document 
flooding ~ staging 
combinations. 

Data will be used by 
the engineers in the f!fl;JS 

balance water model & 
by AEIDC in th&ir 
aquatic impact assess
ment report. 
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TABLE 9. (CONT'D.) 

STUDY 

SlOIJgh 
Hydraulic 
ProcesS2$ 

Slough-Side channel 
Sediment processe~ 

/-"') 
'\~~ 

OBJECTIVES' 

-Define relationship 
between mainstem water 
surface elevations & 
upwelling rates in 
Sloughs BA,9, & 11. 

-Define the relntive 
contributions of seep
age water & of local 
surface water to the 
water balance between 
Talkeetna & Devil 
Cany>.:n. 

-Document the influence 
of a ma1nstem ice cover 
on upwelling rates in 
selected side sloughs 
between Talkeetna & 
Devil Canyon. 

-To define pre-project 
sediment regimes of 
representative sloughs 
& side channels & to 
predict post-project 
sediment cohditions. 

TASK 

Obtain water surface 
ele,~ations. 

Obtain seepage rates 

Obtain flow rates at 
Slough BA, 9, 11, S 21 

Collect sediment data 
at selected laughs at 
various flows. 

-., 

LOCATION 

Sloughs 
8A, 9, 
11, & 21 

To be determin~d 
but in coordina
tion with ADF&G. 
Probable candi
dates are BA & 9 
Slou.ghs. 

DATA 
OUTPUT 

-Upwelling rates 

-Seepage rates 

-Local surface 
runoff. 

Prediction of 
existing & 
post project 
sediment 
conditions. 

. DATA 
USE 

This information will 
be used by ADF&G for 
their aquatic habitat 
modelling efforts & 
by AEIDC in their 
aquatic impac.t assessment. 

These predictions will 
'be used by ADF&G in 
their aquatic habitat 
modelling efforts. AEIDC 
will use this for their 
aq~atic impact model. 
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TABLE 9, (CONTvD,) 

Stream Gaging 
DATA STUDY 'OBJECTIVES 'TASK' .. LOCATION OUTPUT 

-To obtain baseline 
water flow data in sup
port of other programs 
(i.e., aquatic habitat
a~sessment)& modeling 
effnrts by ADF&G and 
AEIOG, 

-Obtain continuous 
summer and winter 
streamflow data at 
selected sites~ 

Lower Susitna 
Morphological 
Assessment 

Conduct reconnaiss~nce, 
ground truthing, & 
interpretation of phys
ical differences in the 
Susitna River below 
Talkeetna caused by 
differences in flows. 

-Perform aeri .. :i. 
overflights at 
~rarious flow levels 
to determine 
response of aquatic 
habitat to flow 
vaci.u tions. 

-Susitna River at 
Watana, Deadman Crk., 
& Indian River . 

(summer streamflo~7 
measurements). 

-Watana, Deadman, & 
Tsusena Creeks (win
ter streamflow 
mea&urements), 

-Discharge data f.or 
Sloughs SA, 9A,& 11 

-Lower Susitna do~
stream of Talkeetna. 

-Streamflow 
records. 

-Aerial photos 
of lower river 

-Data on wetted 
surface area, 
wetted perimete~ 
depths,overtop
ping of berms, 
velocities, & 
bed material .• 

DATA 
USE 

-Data will be used 
by ADF&G in its 
aquatic habitat 
analysis & by AEIDC 
in ita impact assess~ 
ment model. 

-The data will be used 
by Harza/£basco and one 
of its subcontractors 
to determine the poten
tial project's 
potential im~acts on 
the lower river. 
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TABLE 10. PROGRAM ELEMENTS FOR AEIDC FOR THE PERIOD JULY 1, 1983 TO JUNE 30. 1984. 

STUDY OBJECTIVES TASKS 

Aquatic 1) To develop the 1) Consoliciat~ 
Habitat relationships various models 

Relationships between mainstem & sources of 
discharge & fish data* info on 

& Modelling habitats in o\ erall system 
sloughs, side- model that will 
channels, main- be able to de-
stern & tributary fine changes in 
mouths. aquatic habitat 

at various oper-
2) DP.fine impacts ating flow regimes. 

from the flow/ 
habitat relation-
sh:ips. 

3) Develop relationships 
between temperatur.e & 
fish use of habitats. 

* These models and data sources include: 

a) 

b) 

c) 

d) 

e) 

f) 

g) 

historical basin flows; 

reservoir operations parameters; 

release schedules; 

reservoir operations model; 

in-reservoir release flows and temperatures; 

reservoir release flows and temperatures; 

groundwater models; 

,.,.. ..... --...~ 

;_-,..r~ 

\. 

KEY 
SPECIES 

ChinoCik, 
Coho, 
Pink, 
Chum, 
Sockeye. 

LOCATION 

Project 
impact are&. 

DATA OUTPUT 

1) The primary output 
will be a working 
mcdel that will pre~ 
diet the impacts to 
the aquatic environ-
ment at a given flow. 

2) Using this model, 
AEIDC will de·velop a 

DA.TA USE 

1) The ou~~ut from 
th~ model will be 
u;se,~ to: 

a) detE.rmine the 
significance 
of impacts, 

b) plan mitigation 
and 

report on these incre-
c) negotiate stream-mental impacts. 

h) 

i) 

j) 

k) 

1) 

m) 

n) 

basin water balance model; 

instream temperature model; 

basin-wide stream flow and temperature regimes; 

tributary and mainstem biological and physical habitat data; 

slough and s~.de channel biological and physical habitat data; & 

ice and sediment models; 

flow vs. habitat relationships. 
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FIGURE 15 
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EXAMPLE OF OUTPUT OF INCREMENTAL ANALYSES 
SLOUGHS 

CHUM SALMON 

ACCESS 

PASSAGE 
EFFICIENCY 

INDEX 

1. 

Qms 

•-

MATRIX OF CHANGES IN INDEX BETWEEN PRE AND POST PROJECT (CASE C) 

__ --.,. 

\ , 

FLOW REGIMES VS. FLOWS 
YEAR I MONTH (LIFE STAGE UTILIZATION PERIOD) 

June July Aug. Sept. Oct. 
1 ±i ±i ±i 
2 ±i ±i2 ±i2 

3 ±i3 ±i3 ±i3 
+ ~ • 0 

• I • • • • • 
n +.1-n -· ±n ±fu 

NEGOTIATION GOAL: 

Change flows to minimize number and magnitude of minus values 
NOTE: 

This may be translated to number of fish enteri.ng slough at time period. 
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EXHIBIT E 

3. Fish, Wildlife, and Botanical Resources • 
Aquatic Resources 

Coma.;nt 13. (Table E-3.8) 

Provide an evaluation of or reference that describes the correlation between 
helicopter surveys versus on-foot surveys as methods for estimating chinook 
salmon escapement (number live and dead). 

There are several sources available that provide information useful in com

paring helicopter and on-foot surveys. It is apparent from this information 

that there are considerable sources of variability associated with both 

methods that influence their reliability and, consequently, any comparison 
of the two techniques. These include the nature of the stream (terrain, 
vegetation, height of trees, cover such as cut banks), timing of runs (long 
versus short timing), stream life of fish being counted, water clarity, 
weathf~r, number of fish to be counted, aircraft type, pilot, and observer 
(Bevan 1961; Cousens et a1. 1982; Gilbert 1968; Neilsen and Geen 1981). 

Cousens et al. (1982) site work by Eicher of the USFWS ·in Alaska that 

suggests on-foot surveys are be.st in clear sma 11, nart·ow streams because the 
angle of observation available to ground observers is best in these systems. 
Conversely, aerial live counts are typically most reliable when fish are 

more evenly distributed in shallow, clear waters such as in river mouths, 
broad streams, or shallow J~kes (Cousens et al. 1982). 
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Consequently, counts by either technique will vary depending on the circum-
stances associated with each study. On the Harrison and Bear rivers of 
Briti3h Columbia, annual helicopter surveys are conducted by DFO personnel 

during the peak of the chinook run. About 85 to 90% of the spawning popula

tion is thought to be present at the peak and about 95% of these f·i s h 1re 
expected to be enumerated (Cousens et al. 1982). For the Clemens Creek, 
B .. c., sockeye population, agreement to within 15% of a mark/recapture 

estimate was obtained using visual estimates made by foot surveys (Cousens 

et al. 1982). Fixed- wing aerial counts of pink salmon in central British 
Columbia at the peak of spawning are considered to be accurate to within 

±20% of the fish present. These peak counts are considered to under 
estimate total escapement, however (Cousens et a1. 1982). An IPSFC study of 

soGkeye spawning in the Chilko River in 1969 found that the estimated peak 

r;ount of sockeye by he 1 i copter was 5% greater than the peak va 1 ue obtai ned 

by mark/ recapture techniques. It should be noted that counts were obtained 

under ideal conditions with experienced otservers. Neilsen and Geen (1981) 

found that helicopter counts of chinook spawning in the Morice River, B.C., 
were s:ightly greater than counts obtained from photographs; a correction 

factor of .96 was applied to aerial counts. Beach counts of spawning 

sockeye by helicopter and boats can be very close because the fish can be 

readily ob~icrved. In Kennedy Creek, B.C., helicopter and boat counts of 

visible spawning sockeye were within 3% of each other (Cousens et al. 1982). 

Two other sourves of information relevent to comparing helicopter and on

foot surveys were not av&ilable for inclusion in this response (personal 
comunication, W. Lifton, Woodward-Clyde Consultanta, Anchorage, Ak; personal 
comunication, M. Nelsens ADFG, COMFISH Division, Dil1ingham, AK). As soon 

as the data is available {Lifton, August; Nelson, September), it wil'l be 
sent to FERC. 
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EXHIBIT E 

3o Fish, Wildlife, and Botanical Resources -
Aquatic Resources 

Comment 14 (Table E.3.17) 

Provide estimates for each tributary listed in this table of the tot a 1 
length of tributary presently utilized by Arctic grayling. 

Besponse 

Arctic grayling overwinter in larger rivers, lakes, and some springs. In 

the spring,_ they make a prespawning migration to large unsilted rivers, b:>g 

streams, and lake inlets or outlets. Following spawning in these areas, 

the} make a postspawni ng migration to other areas either upstream or in 

1 akes to feed. In fa 11 they return to their overwintering habitat (Tack 

1980). Thus, any of the tributaries in the Susitna impoundment area could 
'~ be utilized by grayling unless a barrier prevents their migration. 

Studies on Arctic grayling in Susitna tributaries by ftD:&G (1983) have con

centrated on areas downstre,,m of the proposed impoundment elevation. How

ever, given the life history information and the general broad distribution 

of grayling, particularly in the summer feeding period, the following esti

mates can be made about the distances utilized by grayling in tributaries 
listed in Table E.3.17: 

1. Fog Creek - this creek has a migration barrier (a turbulent white water 

area) between one and two miles upstream of the PIE (ADF&G 1983). However, 

because grayling are present upstream of this barrier, the entire approxi

mately 20 miles of this stream can be presumed ' '>e utilized by grayling. 

It is suspected ~~ these upstream grayling may overwinter in the Fog Lakes 
system. 
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2. Tsusena Creek- this creek has a high falls at approximately river mile 

(RM) 3 .. 1 which is 2.7 miles uo5:tream of the PIE. This falls is a barrier to . 
upstream migration (AOF&G 1983). It is presently unknown if grayling are 

found above this barrier. If present, the total length of Tsusena Creek 

(approximately 30 miles) would be potentially utilized. 

3. Deadman Creek - This creek has a high falls at RM 3.1 which is about 0.4 
mi 1 es above the PIE. This fa 11 acts as a barrier to lipstream mi gtat ion 

(ADF&G 1983). It is known that grayling exist in this drainage upstream of 

this falls and, therefore, it can be assumed that the entire 40 mile length 

of Deadman Creek is potentially utilized. 

4. Watana Creek - the East or main fork (with an approx;imate length of 23 
miles from the source to the confluence with the Susitna) and the West Fork 

(with an approximate distance of 12 miles from its source to the confluence 
with the East Fork) could be utilized by grayling. A small waterfall locat

ed on th~ East Fork approximately one mile upstream of the confluence with 

the West For·k may be a periodic barrier~ depending on discharge (ADF&G 

1983), because grayling have been found above this barrier. 
5. Kosina Creek -this creek is approximately 35 miles long. Grayling have 
been observed ir. two of the major tributaries, Terrace and Gilbert Creek,s, 

and in lower Kosina Creek (ADF&G 1983) ." Although it is unknown if grayling 

are present throughout the drainage, it is suspected, based on the known 
distributions, that they would likely be found to the upstream reaches. 

6. Jay Creek - a deep, narrow canyon immediately above the PIE on Jay Creek 

may inhibit upstream movement. However, grayling have been found above this 

canyon which indicates that upstream migration is possible and that the 
entire 20 miles of Jay Creek may be utilized. In addition, tributaries may 

also be utilized. 

3A-14-2 



.. ... 

•, 

7. Goose Creek - grayling have been found in the lower reaches of this 
stream and the remainder of the stream has a similar habitat • Therefore, 

although unverified, it is believed that grayling utilize the entire length 
(approximately 20 miles) of this stream .. 

8. Oshetna River - the Oshetna ~s a major tributary to the Susitna that is 

approximately 50 miles long. Grayling are known to utilize the lower por
tion (2.2 miles) of the river (ADF&G 1983) and, therefore, it is assumed, 

although unverified, that they may utilize the entire drainage including 
major tributaries. 
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Tack, S.L. 1980 Migrations and distributions of Arctic graylin9, Thym~llus 

arcticus (Pallas) in interior and Arctic Alaska, Alaska Dept. Fish and 

Game, Vol. 21 Fed. /~id in Fish Restoration. 
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· '-' EXHIBIT E 

··\J 

3~ Fish, Wildlife, and Botanical Resout~es -

Aquatic Resources 

~omment 15 (figures E.~.s and E.3.9) 

Provide population estimat~s and per~entages of adult salmon migrating past 

the Sunshine Station (s.ee Figures E.3.8 and E~3.9) that enter the Talkeetna 

River, the Chu1itna RiverJ or stay in the Susitna River between the Sunshine 

$tatior and the Talkeetna Station. 

Response 

Most fish encountered in the reach between the Sunshine Station and the 

Talkeetna Station are migrating to spawning areas and do not stay in this 

reach for any extended period of time. 

No studies have been perfor~ed to estimate the escapement into the Chulitna 

and Talkeetna Rivers. The reason for this has been that no potential pro

ject effects are anticipated on these stocks once they are in these river 

systems. Therefore, population estimates by river system are not available, 

but a combined estimate is. Given the above infc.rmation, the following 

estimates can be made: 
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ESTIMATED COMBINED ESCAPEMENT TO TALKEETNA AND CHULITNA RIVERS1 

Species Numbers 

1981 1982 

Chi nook 
___ 2 

38,700 

Sockeye 128,200 147,900 

Coho 16,500 40,600 

Chum 242,200 380,900 

Pink 47,200 370,000 

Percentage of Escapement Passing 
Sunshine Station Which Comprise 
Combined Talketna and Chulitna 

Esc~pement 

1981 1982 

78% 

96% 98% 

83% 89% 

92% 89% 

95% 84% 

1 These numbe~rs are the difference between the escapement estimates for 

Sunshine and Talkeetna Stations. 
2 --- Indicates no estimate made 

These estim<ttes assume that the mainstem spawning in this reach by chums is 

relatively $mall and therefore is not considered. 

References 

Alaska Dept. of Fish and Game. 1983. Susitna Hydro Aquatic Studis Phase II 

Basic Data Report. 
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EXHII3 IT E 

3. Fish, Wildlife, and Botanical Resouces -

Terrestrial Botanical Resources 

Comaent 1 {p. E-3-195, para. 3) 

Provide an estimate of the amount and kinds of timber currently removed from 

the project area for subsistence use. 

Response 

Timber currently removed from the project area for local use primarily in

cludes logs for building construction and firewood. Total consumption of 
wood for both uses is insignificant, especially in the case of logs for 

building construction. 

Based on a Fairbanks survey, 4 cords of birch or spruce are used annually by 
dwe 11 i ngs that are heated primarily by wood (Laroe, S. 1981. Fue 1 wood 

utilization in the Fairbanks-North Star Borough. Prepared for Interior 
Woodcutters Assoc., P. 0. Box 73762, Fairbanks, Alaskag 99707). According 
to Chapter 9 - Land Use (Table E.9.3), there are approximately 109 struc
tures within 18 miles (30 km) of the Susitna River between Gold Creek and 

the Tyone River including ~ lodges involving 21 structures. About 19 of 
thf!Se structures are not currently used and only about 12 of the structures 
ar·e inhabited year-round. In addition, most of the seasonally-inhabited 

• 
structures are not inhabited during winter. Based on these factors, local 
use of timber in this approximately 3000-~;quar·e mile (7800 square km) area 

is estmated to be less than 200 cords per year. ~1ost of this timber use 

consists of paper birch and white and black spruce. 
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EXHIBIT E 

3. Fish, Wildlife, and Botanical Resources 
Terrestrial Botanical Resources 

Comment 2 (p. E-3~202 2 para. 4) 

Estimate the average elevational 1imit for tr-ees in the project area (and/or 
estimate the range for tree line). 

Response 

The average elevational limit for trees in the project area (i.e"lJ· black and 
white spruce, paper birch, trembling aspen, and balsam poplar) is 3200 ft 
(975 m) (McKendrick et al. 1982, p. 27), ranging from about 2800 ft to 3500 
ft (850 m to 1050 m) (see Figure E.3e38 in the License Application). Black 
and white spruce are the most frequent species at or near tree 1 i ne. The 
deciduous trees, paper birch and trembling aspen, generally occur below 2300 
feet (700m) and balsam poplar stands are found only on the floodplain. 

3B-2-1 



.-,~~ ~,~, 

.·. 

EXH1BIT E 

? -· Fish, Wildlife, and Botanical Resources 

Terrestri a 1 Bot ani ca 1 Resm~rces 

£omment 3 (pa E-3-206, para~ 1) 

lndi cate whether the perctm:age of tot a 1 area covered by open spruce is 1% 

as stated in this paragraph or 7% as shown in Table E.3.51. 

Response 

The percentage of the Watana and Gold Creek watersheds covered by open 
spruce forest is 7%, as stated in Table E.3.51. The text (p .. E-3-206) was 

incorrect. 
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EXHIBIT E 

3. Fish, Wildlife, and Botanical Resources -
Terrestrial Botanical Resources 

Comment 4 (p. E-3-208, para~ 4 to p. E-3-210, para. 1) 

Define sedge-shrub tundra and mat and cushion/sedge-grass tundra as used in 
Tables E.3.51 and E.3.52. 

Response 

Mat and cushion/sedge-grass tundra as used in Table E.3.51 and Figure E.3.38 
is a mapping comp lex!J where sedge-grass tundra and mat and cushion tundra 
vegetation types are interspersed. The individual units of these types are 
too ~mall to map separately, so a complex designation was used. 

Sedge-shrub tundra, as used in Table E.3.52 and Figures Ee3.39, E.3.40, and 

E .. 3 .. 41, is a vegetation type with a sedge-grass understory and a willow 
shrub layer. Species composition is similar to that shown in Table E.3.62, 
but with more cover due to the shrub layer. 

3B-4-l 

.. 



·. 

EXHIBIT E 

3o Fish, Wildlife, and Botanical Resources -
Terrestrial Botanical Resources 

Comment 5 \p. E-3-219, para. 5 to p. E-3-220 1 para. 1) 

Indicate (e.g., as in Table Eo3.87) how the vegetation types that were used 
by Commonwealth Assoc. (1982) and presented in Table E.3.79 correlate with 
the vegetation types used by McKendrick et al. (1982). 

Response 

The following is a comparison between Ccmmonwealth Assoc. (1982) vegetation 
classifications and those of Viereck and Dyrness (1980) as used by 
McKendrick et al. (1982). 

Commonwealth Assoc. 

moist tundra 
wet tundra 
alpine tundra 
bottomland spruce/poplar 
upland spruce/hardwood 

lowland spruce/hardwood 
shrub land 
low brush, muskeg bog 

Viereck and Dyrnes~ 

mesic sedge grass 
wet sedge grass 
herbaceous alpine 
mixed forest, conifer forest 
mixed forest, conifer forest, deciduous 
forest 
mixed forest, conifer forest 
tall shrub, low shrub 
low shrub 
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EXHIBIT E 

3. Fish, Wildlife, and Botanical Resources -

Terrestrial Botanical Resources 

Coment 6 (p. E-3-221, para .• 4) 

Provide clarification of the statements concerning modified mapping of wet 
sedge-grass and black spruce forest as wet 1 ands in the He a ly-to-F ai rbanks 

and Willow-to-Cook Inlet transmission corridors. Were all the areas covered 
by these vegetation types considered wetlands, or were portions of each type 

selected on the basis of defined criteria? 

.Response 

A 11 of the areas mapped as wet sedge-grass tundra or b 1 ack spruce forest 

(Figures E.3.48 through E.3.52) were mapped as sensitive areas in the bio
logical constraint maps of the transmision corridor prepared byTES and 

Acres American ( 1982, modified from McKendrick et a 1. 1982). These areas 
were considered as wetlands and/or potential permafrost areas in the con
straint maps.. These maps wer'e not used in the application. The original 
corridor vegetation maps, prepared by McKendrick et al. (1982), were used 

for all vegetation type calculations. The wetland areas~ calculated in 
response to Comment 12, were a 1 so obtai ned directly from the McKendrick et 
al. (1982) mapping by correlating the Viereck and Dyrness (1980) vegetation 
types with Cowardin et al. (1979) wetland types as was done for other wet

land area calculations in the project area. 
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3. 

EXHIBIT E 

Fish, Wildlife, and Botanical Resources -

T~rrestrial Botanical Resources 

c~~nt 7 (p. E-3-225, parao 2; p. E-3-240, para. 2; p. E-3-244~~ra. 3; 
.J!· E-3-245, para.3; p. E-3-246, para. 5; p. E-3-247, para. 2-4; p·£ E-3-252, 
para. 5; p. E-3-253, para. 1; p. E-3-270, para. 1; p- E~3~280, para.S) 

Check and correct, as necessary, all calculations of land areas to be im

pacted or mitigated. Discrepancies have been found within tables (e.g., 

Table E.3.83 totals for impoundment and for shrubland over the entire Watana 

facility) and between the text and calculations made from the tables .. For 

example., on p. E-3-225 total direct vegetation removal due to Watana con

struction is given as 16,582 ha, but thiz, figure snou1d take into account 

the 2128 ha of unvegetated area; on p. E-3-245, the percentage of tot a 1 wet

lands occupied by palustrine forested areas is not consistent with calcula

tions mad1: from Table E.3.82. Indicate whether unvegetated or d·isturbed 
• 

areas were· included in the calculations for vegetation removals and whether 

unvegetated rocky areas were treated differently than river~ 1 ake, or ice 

areas. 

Response 

A 11 figures of areas to be impacted or mitigated have been checked and re

calcu1ated, and some have been re-measured. Tables E.3.79, E.3.80.~ E.3.83, 

E.3.84, E.3.85, and E.3.86 required corrections. The r·evis~d tables are 

attached, as are relevant portions of the tc:xt that subsequently t"equi red 

modification. Unvegetated areas were not included in the calculations for 

vegetation remov a 1 s, but disturbed areas were inc 1 uded. Unvegetated rocky 

areas were not treated differently from river, lake, or ice arease 
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TABLE E. 3. 79: 
(REVISED) 

Cover Type 

Moist tundra 
Wet tundra 
Alpine tundra 
Bottomland spruce-

poplar forest 
Up 1 and spruce-

hardwood forest 
Lowland spruce-

hardwood forest 
Shrub lands 

AREAS OF DIFFERENT VEGETATION TYPES TO BE CROSSED 
BY WILLOW-TO-HEALY TRANSMISSION CORRIDOR* 

Hectares 

b8 .5 
116.4 

25.9 

83.9 

455.8 

~.36 .. 7 
443.9 

Acres 

144.5 
287.6 
64.1 

20i'. 3 

1126.2 

585.0 
1097.0 

Percent 
of Total 

... 

3.8 

7.5 
1.7 

5.4 

29.3 

15.2 
28.5 

Low brush, muskeg bog 134.7 322.8 8.6 

Total 1,555 .. 8 3,844.5 100.0 

*Calculated from data in Table 22 from Commonwealth Associates (1982). The val
ues here represent the widening of the corridor to 91 m (300 ft). from the 33 m 
( 110 ft) given by Commonwea 1 th Associates ( 1982) • Thus, the areas presented 
here represent a corridor width of 58 m (190ft). 
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TABLE E.3.80: AREAS OF EACH VEGETATION TYPE TO BE CROSSED BY 
WATANA-TO-GOLD CREEK TRANSMISSION CORRIDORS AND 

(REVISED) PERCENT TOTAL* FOR WATANA AND GOLD CREEK WATERSHEDS 

Watana to Devi 1 Canyon 
Devi 1 Canyon** to Gold Creek*** 

yegetati on Type ha acres %* ha acres %* 

For est 18.6 45.9 0.0 187.1 462.4 0.1 
Wood 1 and white spruce 8.7 21.5 0.0 24.6 60.8 0.0 
Woodland black spruce 1.2 2.9 0.0 
Open black spruce 3.9 9.7 0.0 
Open birch 3.0 7.3 0.3 
Closed birch 4.9 12.2 1 •. 5 
Closed mixed 8.7 21.5 0.1 150.7 372 .. 4 0.9 

Shrub 1 and 291.4 720.2 0.0 
Open tall 41,7 103.1 0.1 
C lased Ta 11 65.5 161.8 0.1 
Birch 105.4 260.6 0.3 
Willow 13.3 32.9 0.1 
Low (mixed) 65.5 161 .. 8 0.0 

Tundra 109.5 270.6 0.0 15.8 38.9 0.0 
Wet sedge-grass 15.8 38.9 0 .. 3 
Sedge-grass (mesic) 2.9 7.2 0.0 
Sedge shrub 53.9 133.1 **** 
Mat C~nd cushion 52.7 130.3 0.1 

Total 419.5 1036.7 0.0 202.9 501.3 0.0 

----~------------~------------------------------~~ 

* Percent of total area of each vegetation type in entire Watana and Gold Creek 
watersheds, based on 1:250,000-scale mapping (McKendrick et al. 1982). 

** Based on corridor width of 300 ft. 
*** Based on corridor width of 510 ft. 
**** Data not available for entire Watana and Gold Creek watersheds. 
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TAB'~ L.1.83: 
I 

HECT , t):-" tt'f£Rf'Wi. VEGEIATION TYPES TO BE HtPACiED By' THE WATANA 
fACil · ·; . . RE:J !HT~- ~OT,Al -~ECTARES O:· TH~T TYPE UPSTR.Ell.1~ OF 
GOLD t 1 :1 THE SUS1tNA .~Att.RSHED AND IN tHE AREA t-~::.dN 16 km OF 
TH~ ~\b :1,'lA Rfi/ER:_ (NO~; FrED FROi·~ :·lCKE~IDR~g_j:T AL. ;~J__ Per.c~ of Percent of 

Wa t.ershed '1-e--km* Borrow Areas 1 

Daw and 
Jeqetation Type Spi11~'1ays Impoundment Camp Village Airstrie_..-A-- D E 

T c tr 1 F o t Are a For 
F H I Total That Type· That Type 

?or'cSt 
Woodland black ~pruce 
Woodland whit• ~pruce 
Op~n black ~pruce 
Open wh:te spruce 
Open birch 
Closed birch 
Closed bcilsarn poplar 
Open mixed 
Closed r.d xed 

lund ra 
!1 e t s e d g e - g r a !> s 
.'•la t-and-cush ion 

Shrub1and 
Open tall ::;hrub 
!lased ta11 shrub 
Birch shrub 
'Iii 11 0\'1 shrub 
t·ii xed 1 ovt shr•Jb 

~erbaceous 
i.lnvegetated 

Rock 
River 
L1ke 

34**** 
8 

1 
13 

5 
7 

46 
6 

17 
1 

22 

13 
1 

12 

10784 
3870 

397 
2864 

769 
325 
460 

3 
1337 

759 
84 
84 

1674 
227 
287 
443 

66 
651 

45 
2104 

59 
2007 

38 

63 

34 

29 

:. 

62 

35 

27 

8 

8 

17 

13 

4 

181 
179 

l 

70 

70 
81 

1 
1 
4 

l' 75 
~ 
" 1 

1 

53 180 
16 

5 

32 

8 
8 

224 

12 
88 

124 

2 
2 

71 

62 

4,7 

81 451 
224 

69 
121 

11 

106 
1 

199 38 

195 
4 17 

21 

34 11798 
4297 

537 
1 5 3000 

844 
326 
478 

3 
1480 

19 833 
162 

92 
70 

2404, 
234 
317 
813 

87 
953 

45 
2128 

62' 
2019 

47 

3.4 
2.6 
2.6 
3.2 
3.2 

33.7 
1118.0** 

*** 
6.3 
5.2 
0.1 
i.9 
0.1 
0.4 
0.4 
3.4 
2.4 
0.9 
0.2 
*** 
0.9 
3.1 

13.8 
o.z 

8.3 
6.8 
4.0 

10.6 
8. 1 

21.8 
20.6 
0.5 

15.4 
6.3 
0.1 ** 
2.6 
0 1 ** 
1.4 
1.5 
2.0 
1.9 
1.0 
1.0 

250.0** 
7.9 
0.4 

4 7. 7 
0.8 

Total 93 H691 63 70 17 333 287 180 280 489 34 16537 1.0 3.6 

1 

* 
** 
*** 
**** 

Area given is above maximum impoundment fill level. 
An area 16 km (10 mi) on either side of the Susitna River from,rGold Creek to the mouth 
Hectares are apparently greater in the impac~ ar~as than for t!e entire basin, because 
sc31e, and many of the stands did not appear at that scale. , 
Areas of this type were too small to be mapped at the scale at 1 which the watershed was 
1 hectare = 2.471 acres. l 

of the r·iacl aren R~ver. 
the basin was mappea at a much Siilillle:-

mapped. l>J 
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TABLE E. 3 '1: HECTARES OF DIFFERENT VEGETATION TYPl LTO BE AFFECTED BY THE DEVIL 
CANYON FACILITY COMPARED WITH TJTAL H~TARES OF THAT TYPE IN THE 
WATANA AND GOLD CREEK WATERSHEDS AND IN THE AREA WITHIN 16 km OF 

fi, 

THE SUSITNA RIVER* (MODIFIED FROM MCKENDRICK ET AL. 1982). 
P.ercent of Percent of 

Watershed 16 km* 
Dam and Borrow**** Total For Area For 

Vegetation Type Spillways _impoundment Camp Village Area K Total That Type That Type 

Forest 16**** 2289 36 39 119 2499 
Woodland black spruce 133 133 

0.7 
0. 1 
0. 1 
0.5 
0.5 
5.9 

1 . 8 
0.2 

l4oodland '-'thite spruce 20 20 0 ') 
• t:.. 

Open black spruce 4 300 :11 315 
Open white spruce 329 1 329 
Open birch 57 57 

1 • 1 
3 . 1 
3.8 

Closed birch 3 430 433 134.1** 
*** 

18.6 
*** 

~* 
Open balsam poplar 6 · 6 
Closed balsam poplar 8 8 *' ... 
Open mixed 7 279 286 1.2 3.0 
Closed mixed 2 727 36 39 108 912 5.7 6.9 

Tundra 11 11 0.0 0.0 
Wet sedge-grass 11 11 0.2 0.3 

Shrubland 70 18 88 0.0 0.1 
Open tall shrub 2 2 0.0 0.0 
Closed tall shrub 1 1 0.0 0.0 
Birch s~rub 49 18 67 0.2 0.2 
Willow shrub 14 14 0.1 0.2 
Mixed low shrub 4 4 0.0 0.0 

Unvegetated 2 826 11 839 0.3 3.1 
Rock 15 15 0.0 0.1 
River 1 810 811 5.5 19.1 

__,,.,,.;t:;::..'~a~k~e=--_________ ...:...1 ______ __:..1 __________ ___:1:......:1~ ____ 1..:.....:3::.__ __ -=.o-=-·-=-l ____ _:o:_:·-=2~--

* 
** 

Total 18 3196 36 39 148 3437 0.2 0.7 

An area 16 km (10 mi) on either side of the Susitna River from Gold Creek to the mouth of the 
Macl,: "en River. 
Hectares of closed birch are apparently greater in the impact areas than for the entire basin, 
bccau~e the basin was mapped at a much smaller scale, and many of the clo~ed birch stands did not 

*** 
**** 
***** 

appear at that scale. 
Balsam poplar stands were too small to be mapped at the scale at which the watershed was mapped. 
1 hectare = 2.471 acres. 
Borrow area G (not included) will consist of approximately 22 ha with stands of woodland and 
open black spruce, closed mix~ed forest, and open tall shrub. \)J 
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TABLE E.3.85: AREAS OF EACH VEGETATION TYPE TO BE CLEARED FOR ACCESS, 
(REVISED) AND PERCENT TOTAL* FOR WATANA AND GOLD CREEK WATERSHEDS 

Denali Highway Watana to Devi 1 Canyon 
to Watana Devi 1 Canyon to Go 1 d Creek 
{Road) ** (Road) *** (Railroad)**** 

yegetation Tyf!e ha· acres % ha acres %* ha acres %* ., 

Forest 11.2 27.7 0.0 37.5 92.8 0.0 28.3 70.0 0.0 
Woodland white spruce - - - 5.7 14.2 0.0 
Open white spruce 0.6 1.5 0.0 15.9 39.3 0.0 
Woodland black spruce 1.8 -i.4 0.0 
Ooen black spruce - - - 0.4 1.1 0.0 1.5 3.7 0.0 
Open birch - - - - - - 0.6 1.5 0.1 
(:lased birch - - - 0.9 2.2 0.3 
Closed balsam poplar - - - - - - 0.3 0.7 ***** 
O~en mixed 8.8 21 ~B 0.0 4.0 9.8 0.0 5.7 14.1 OeO 
C osed mixed - - - 10.6 26.2 J.1 20.2 50.0 0.1 

'W Shrub land 181.3 448.0 0.0 103.7 256.3 0.0 0.0 0.0 co Open ta 11 7.9 19.6 0.0 I - - -
'-J. C lased ta 11 - - - 22.1 54.5 0.0 I 
m Birch (low) 78.9 194.9 0.2 44.6 110.2 0.1 

Willow (low) 81.8 202.2 0.8 5.3 13~1 0.0 
Mixed (low) 20.6 50.9 OoO 23.8 58.9 0.0 

Tundra 61.7 152.6 0.0 21.6 53.4 0.0 0.8 2.0 0.0 
Wet sedge-grass 12.3 30.5 0.3 4.4 10.9 0.1 0.8 2.0 0.0 
Sedge-grass (mesic) 17.6 43.6 0.0 
Sedge-shrub - - - 7.5 18.5 ***** 
Mat and cushion 31.8 7e..5 0.1 9.7 24.0 0.0 

Rock 0.6 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -
TOTAL 254.8 629.8 0.0 162.8 402.5 0.0 29.1 72.0 OoO 

* Percent of total area of each vegetation type in entir~ Watana and Gold Creek watersheds, based 
on 1:250,000-scale maphinf (McKendrick et al. 1982). 

** Based on clearing widt o 120 ft. 
*** Ba~ed on clearing width of 90 ft. 
**** Based on clearinl width of 50 fte 
*****Data not availab e for entire Watana and Gold Creek watersheds. 
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TABLE E. 3. 86: AREAS OF DIFFEREXT \iEGET . .l.TIO~ TYPES TO BE CROSSED 
• BY TRJ._\'S!-!ISSIOK CORRIDORS* 

Vegetation Type 

Forest 
Woodland spruce 
Open spruce 
Closed spruce 
Open deciduous 
Closed deciduous 
Closed birch 
Woodland conifer-deciduous 
Open conifer-d~ciduous 
Closed conifer-deciduous 
Open spruce/open deciduous** 
Open spruce/wet sedge-grass/ 

open deciduous** 
Open spruce/low ~hrub/wet 

sedge-grass/open deciduous** 

Tundra 
Wet sedge-grass 
Sedge-grass (mesic) 
Sedge-shrub 

Shrub land 
Low mixed shrub 
Low shrub/wet sedge-grass** 

Disturbed 

River 

Healy to 
Fairbanks 

ha acres 

1034.9 
47.5 

554.5 
16.2 
93.9 
37.7 

9.3 
159.3 

7.0 
5.2 

5.2 

99.1 

117.6 
103.1 

6.4 
>t • 

247.3 
214.9 
32.4 

7.0 

20.9 

2557.0 
117.4 

1370.1 
40.1 

231.9 
93.1 

22.9 
393.7 

17.2 
12.9 

12.9 

244.8 

290.5 
254.8 

15.7 
20.0 

611.3 
531.1 

80.2 

17.2 

51.5 

Willow to Cook 
Inlet 

ha acres 

387.6 
57.4 
29.5 
56.8 

44.6 

30.7 
168.6 

165.7 
165.7 

67.2 
67.2 

5.2 

957.7 
141.7 
73.0 

1~0.3 

110.2 

75.9 
416.6 

409.4 
409.4 

166.1 
166.1 

12.9 

---------------------------------------------------------------------------------------~ 

Total 1427.7 3527.5 625.7 

* Calculated from r'igures E. 3. 48-50 and E. 3. 51-52. Right-of-way 
width was adjusted to 91 m (300 ft) along the entire corridor. 

1546.1 

** The Tanana Flats portion of the transmission corridor is an area of extremely 
complex mosaics of vegetation types. As a result, various complexes were 
recognized. 
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CHANGES IN THE TEXT OF THE BOTANICAL SECTION OF CHAPTER 3 RESULTING FROM 

CORRECTIONS OF BOTANICAL TABLES (the following sentences replace the corres

ponding sentences in the indicated paragraphs). 

P. E-3-220, Spruce hardwood forests cover half ( 49.9 percent) of the tot a 1 

para. 1 area within the Willow-to-Healy transmission corridor. Upland 

spruce hardwood stands cover 1126 acres (456 ha), lowland spruce 

hardwood stands cover 585 acres (237 ha), and bottom land spruce 

hardwood stands cov~r 207 acres ( 84 ha) • Shrub lands are the 

next most predominant cover type (28.5 percent), occupying 1097 

acres ( 444 ha) • 

p.E-3-220, Almost 70 percent of the total area (:_37 acres, 420 ha) within 

para. 2 the Watana-to-Devil Canyon section O'f ~:.e transmission corridor 

is shrublande Predominant vegetation types crossed include open 

tall shrubland (103 acres, 42 ha), closed tall shrubland (162 

acres, 66 ha), low birch shrubland (261 acres, 105 ha), low mix

ed shrubland (162 acres, 66 ha), sedge-shrub tundra (133 acres, 

54 ha) , and mat and cushion tundra ( 130 acres, 53 ha) . The 

Devi 1 Canyon-to-Intertie (Gold Creek) section of the transmis

sion corridor covers a tot a 1 of 501 acres ( 203 ha) , 372 acres 

(151 ha) of which is close!d mixed forest. Smaller areas of 

wood 1 and white spruce ( 61 acres, 25 ha) and wet sedge-grass 

tundra (39 acres, 16 ha) are also crossed. 

p.£ ... 3-225, Construction of the Watana development will result in the direct 

para. 2 removal of vegetation with;in an art:a of approximately 35,605 

acres (14,409 ha) covering a range of elevations from 1400 to 

2400 feet (430 to 730 m). In addition about 5,258 acr~s (2128 

ha) of unvegetated areas will be inundated or developed. Within 

the dam, spillway~ and impoundment areas about 36,531 acres 

(14,784 ha) will be disturbed by construction and clearing 

operations. 
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p.E-3-240, Approximately 5700 acres (2305 ha) of forest and 170 acres 

para. 2 (70 ha) of shrubland will be inundated or cleared for the dam, 

spillways, and impoundment area (Table E.3.84). 

p. E-3-243, Approximately 628 acres ( 254 ha) of primari 1y shrub and tundra 

para. 2 vegetation will be cleared along a 44 mile (71 km) corridor for 

the Denali Highway-to-Watana access route (Table E.3.85). 

p.E-3-243, Construction of this road will entail clearing an additir~al 402 

para. 3 acres (163 ha) of roadway. A 12-mile (19 km) railroad extension 

between Devi 1 Canyon and Gold Creek wi 11 be constructed on the 

south side of the Susitna River, removirg an additional 72 acres 

(29 ha) of vegetation. 

p .. E-3-244, Transmission corridors comprise a total of 10,460 acres 

para. 3 ( 4233 ha) and wi 1 i constitute another source of vegetation loss 

and/or disturbance (Tables E.3.79, E.3.80, and E.3.86). The 

transmission lines from Healy to Fairbanks cover a total of 3528 

acres ( 1428 ha) • Open spruce ( 1370 acres.:. 554 ha) constitutes 

the main vegetation type in the right-of-way. The Willow-to

Cook Inlet transmission corridor (total cover 1546 acres, 626 

ha) wi 11 cross primarily closed conifer-deciduous forest (417 

acres, 169 ha) and sedge-grass tundra (40~ acres, 166 ha). The 

Willow-to-Healy transmission corridor (3844 acres, 1556 ha) is 

composed primarily of upland spruce-hardwood fore:· '1126 acres, 

456 h~) and shrub., ands ( 1097 acres, 444 ha). St.. uk 1 ands (720 

acres, 291 ha), forest ( 511 acres, 206 ha) , and tundra ( 310 

acres, 125 ha) are included in the proposed right-of-way for til'":! 

Watana-to-Gold Creek transmission corridor (total area 1538 

acres, 622 ha). 
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p.E-3-245, Far more potential wetland art:as are included within the Watana 

para. 3 development (30,711 acres, 12,431 ha) than within the Devil 

Canyon project area (4,216 acres, 1,706 ha) cTab1e E.3.82). The 

proportion of the area occupied by wet 1 and types a 1 so differs 

\ 
within the two areas. Although potential palustrine forested 

areas occupy the greatest area: extent of wet 1 and types i r1 the 

Watana facility (66 percent of total potential wetland), this 

type occupies 48 percent of the potential wetlands to be affect

ed by the Devil Canyon facility .. 

p.E-3-246, Direct losses for the Watana project include 31,300 acres 

para. 5 (12,667 ha) of vegetation for the dam, impoundment and spillway 

(5,231 acres, 2,117 ha of unvegetated area will also be disturb

ed). An additional 4~300 acres (1,742 ha) have been designated 

for use as camp, vi 1 i age, airstrip, and borrow areas. These 

potential losses account for only 1 percent of all vegetation in 

the Watana and Gold Creek basins, but 3.3 percent of the vegeta

tion present in a 20 mile (32 km) wide area spanning the Susitna 

River from the mouth of the Maclaren River ~~ Gold Creek. 

p.E-3-247, Dir·ect losses of vegetation for the Devil Canyon dam, spillway 

and impoundment areas wi 11 include. 5,869 acres (2,386 ha) of 

forests, tundr'a, and shrub land. 2G46 acres (828 ha) of unvege

tated land will also be disturbed (Table E.3.84). 

p.E-3-247, The Watana access road wi 11 r-esult in a loss of approximately 

para. 3 628 acres (254 ha} of most'!y tundra and shrub land vegeta.ti on 

types. Additional 7osses of about 402 acres (163 ha) for access 

reads and 72 ~cres (29 ha) for rail will be required for access 
to th~ De~11 Canyon facility. 
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p.E-3-247~ Of the total 10,460 acres (4,233 ha) of vegetation on right-of
para. 4 way for transmission lines, only a small fraction will need be 

subject to initial clearing~ since there will be no clearing of 
low shrub or tundra types. 

p.E-3-252, 
para. 5 
tn 
p.E-3-253, 
para. 2 

Without mitigation, construction of all project facilities would 
remove ve~etation from a total of about 53,624 acres (21,701 ha) 
apportioned as follows: 

acres hectares 

- Dams and spillways 237 96 
Impoundments 36,959 14' 957 
Camps 245 99 

- Villages 250 101 

- Airstrip 42 17 

- Damsite borrow areas 4,292 1,737 

- Access borrow areas 35 14 

- Access routes 1,104 447 

- Transmission corridors* 10,460 4,233 

*Grrund layer· and soi 1 wi 11 not be removed. 

In addition 7,333 acres (2,968 ha) of unvegetated area will be 

disturbed. About 95 percent of this area is river channel with
in the impoundment arRas .. 

Of this cumulative impact, vegetation removal resulting from 
dams and spillways, impoundments, access r·outes, and th€ Watana 

cr·erati on a l vi 11 age wi 11 be permanent~ accounting for about 70 

percent (38,454 acres, 15~562 ha). The remaining 30 percent 
(15,170 acres, 6"139 ha) will allow application of the following 
range of mitigation options. 
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p.E-3-256, The Denali Highway-to-Watana route will remove about 448 acres 

para. 4 (181 ha) of shrub land and about 153 acres (62 ha) of tundra 

types; accounting for less than one percent of tot a 1 shrub 1 and 

or tundra in the Watana and Gold Creek watersheds (Table 

E.3.85). Only 1.5 acres (0.6 ha) of open white spruce forest 

wi 11 be affected, and the number of i ndi vidual trees actu a 11y 

cut in this low density vegetation type will be statistically 

insignificant on a local or regional basis. 

p.E-3-257, About two-thirds (67 percent) of the route is shrubland (256 

para. 2 acres, 104 ha), about 20 percent is forest (93 acres, 38 ha) and 

15 percent is tundra (53 acres, 22 ha) (Table E.3.85) • 

. 
p.E-3-257, The Devil Canyon-to-Gold Creek railroad route will traverse 
para. 3 

p.E-3-258, 

para. 3 

to 

p.E-3-259, 

para. 4 

almost entirely closed mixed forest (about 50 acres, 20 ha) and 

open mixed forest (about 14 acres, 6 ha) (Table E.3.85). 

Low abundance vegetation types which wi 11 receive the greatest 

cumulative impact from construction of the impoundments and 

dams, access and transmission corridors, and all ancillary 

facilities, will be open and closed birch forest, and wet 

sedge-grass tundra (Tables E.3.80 and E.3.83-E.3.85). A cumula

tive total of 3221 acres (1303 ha) of open and closed birch for

est could be affected by constv-nr.t i or. -te 1 a ted clearing betwee:1 

1985 and 2002. Based on the 1:\53,360-scale mapping of the 20 .... 

mile (32 km) strip along the Susitna River (the map showing the 

vegetation of the area in the greatest detail) (Table E.3.52), 

34 percent of the total 9,444 acres (~,822 ha) of this vegeta

tion type cou1d be removed by construction. About 3,143 acres 

(1,272 ha) or 33 percent of the total covetage will be entirely 

removed by clearing of the impoundments (T~bles E.3.e3 and 

E.3.84). The remaining ?8 ijcres (32 ha) will be selectively 

cleared as discussed further below. 
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The other low-abundance vegetation type within the Watana and 

Gold Creek watersheds to be afTected by construction, wet 

sedge-grass tundra, wi 1'1 be crossed by acct-'!SS and transmission 

corridor·s (82 acres, 33 ha) (Tables E .. 3.80, E.3.85) and inundat

ed by the impoundment areas (235 acres, 95 ha) (Tables E.3.83, 

E .. 3.84). Borrow Aree. D (Figure E.3.37) will potentially remove 

an additional 20 acres (8 ha) (Table E.3.83). The siting of all 

pads, buildings, and other structural facilities has entire1y 

avoided this vegetation t.Jpe. The ref ore, a tot a 1 of 337 acres 

(136 ha) of wet sedge-gr·ass tundra will be potentially affected 

by construction between 1985 and 2002. This cumu 1 ati ve impact 

represents about 4 percent of the tot a 1 8, 691 acres ( 3, 517 ha) 

present within the 20-mile (32 km) strip mapped at 1:63,360 

(Table E.3.52). Mitigative measures which will minimize drain

age alterations in this wet vegetation type are discussed in 

Section 3.4.2(c). 

In summat~y, siting of pads, bui ldingf;, the Watana airstrip, and 

other ancillary facilities has minimized clearing requirements 

for low-abundance vegetation types. As residual impact, the 

impoundments and access and transmission corridors will remove 

about 34 percent of the birch forest, and 4 percent of the wet 

sedge-grass tundra within the 20-mi le ( 32 km) strip mapped at 

1:63,360. 

p.E-3-270, In fact, as stated in Sections 3.3.4(a) and 3.3 .. 6(a)(iv), the 

para. 1 10,460 acres (4,233 ha) required for transmission corridor 

rights-of-way will be clear·ed only to a limited extent, as 

explained in the following discussion • 
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p.E-3-274, 

para. 4 

to 

p.E-3-275 

para. 1 

Of the approximately 53,624 acres ( 21,701 ha) potentially sub

ject to vegetation removal on a cumulative basis, about 30 per~ 

cent, or 15,170 acres (6,139 ha), will allow application of 

mi ti gati on measures discussed above. Approximately 46 the per

cent of the total area covered by transmission corridors 

(4,812 acres, 1947 has, of the total 10,460 acres, 4,233 ha) 

will be left uncleared or partly cleared. In addition, use of 

side-borrow and balanced cut-and-fi 11 techniques for construc

tion of the access roads and railroad extension wi 11 protect up 

to 280 acres (112 ha) of vegetated area • . 

Using the two examples cited above, measures to minimize vegeta

tion removal will conserve about 5,092 acres (2059 ha), or up to 

about 35 percent of the land area in question. 

p. E-3-280, In surrmary, recti fi cation wi 11 restore vegetation to approxi ·

para. 5 mately 3,209 acres (1,299 ha) temporari 'ly lost to ancillary 

facilities. This repre$ents about 6 percent of the cumulative 

tot a 1 1 and area affected by di r·ect 1 oss of vegctat ion during 

project construction and operation (53,624 acres, 21,701 ha). 

p.E-3-282, 

para. 3 

to 

p .. E-3-282 

para. 4 

For the Susitna project, the cumulr.tive area lost in this way 

wi 11 total about 38,454 acres (15,562 ha), with 36,959 acres 

( 14,957 ha) covered by the impoundments. Actu a 1 ac ·eages of 

vegetation types which will be removed were discussed previously 

and quantified in Tables E.3.83 and E.3.84. 

From the preceeding options analysis, it is evident that iTteas

ures for minimization, rectification and reduction of vegetation 

loss will apply, at most, to about 30 percent (15,178 acres, 

6,139 ha) of the tota1 area of vegetation which will be removed 

by the project .. 
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CHANGES IN THE TEXT AND TABLES OF THE WILDLIFE SECTION OF CHAPTER 3 RESULT

ING FROM CORRECTIONS OF BOTANICAL TABLES (the following sentences replace 

the corresponding sentences in the indicated paragraphs). 

p. E -3"~461, Sentence 2. Should reau. "About 26,647 acres ( 10,784 ha) of 

para~ 4 forest will be cleared." 

p. E -3-463, Sentence 1. Should read: •e An estimated 6175 acres ( 2499 ha) 

para. 4 will be cleared within the Devil Canyon impour1dment area and an 

additional 519 acres of forest (210 ha) will be used for opera

tional areas, campsites and borrow sites ... 

p.E-3-476, Sentence 2. Should read: 11 The total area affected (8492 acres, 

para. 1 3437 ha) and the tota1 percent of forested land affected (0 .. 7 

percent) are much sma 11 er than in the Watana reservoir area." 

p.E-3-498, Sentence 1. Should read: 11 Table E.3.166 indicates an order-of-

para. 4 magnitude estimate of 1)200 small to medium-sized breeding birds 

lost to the transmission line, less than 0.1 percent of the pop

ulation within 16 km of the Susitna River between the Maclaren 

River and Gold Creek." (This correction supercedes the Acres 

errata of 29 March 1983.) 

p.E-3-432, Sentence 1. Should read: "Based on the estimate of about one 

para. 4 wolverine per 40,320 acres (163 km2) derived in Section 

4.2.1(g), the direct loss of over('~'. 846 acres (16,530 ha) caus

ed by the Watana impoundment and faci 1 i ties would lower the 

carrying capacity by about two wolverines." 
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p .E-3-441, 

para .. 2 

Table E.3.144 

• 

' 
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Sentence 2. Should read: 11 Usi n g a figure of 11,798 ha of 

forest habitat lost to the Watana impoundment area, borrow 

sites, constrpction sites and camps, habitat supporting 100 

marten (3.4 percent of the forested habitat in the Susitna 
watershed upstream from Gold Cree~d would be lost. u 

Under Permanent Habitat Loss, Watana alone: the area 
affected by the access corridor should be changed from 192 

to 255 · ha. The area affected by the Access Corridor from 
Dena 1 i Highway to vJatan a should be changed from 19.2 to 

255 ha. The area affected by the permanent village should 

be changed from 27 to 70 ha. The area affected by the per
manent airstrip should be changed from 47 to 17 ha. 

Under Permanent Habitat Loss, Devil Canyon: the area 

affected by the acce~s corridor should be changed from 218 

to 192 ha.. The area affected by the access corridor from 

Watana to Devi 1 Canyon should be changed from 189 to 
163 ha,. 

Under Habitat Alteration and Temporary Habitat Loss, Watana 

alone: tne area affected by the transmission corridor fr·om 

Watana to Devi 1 Canyon should be changed from 379.8 to 

419 ha. The area affected by the transmission corri dar 

from Devil Canyon to Gold Creek should be changed from 77e5 

to 119 ha .. 

Under Habitat Alteration and Temporary Habitat Loss, Devi 1 

Canyon: the area affected by the t;-ansmission corridor 

from Watc.na to Devi 1 Canyon should be changed from 209 

additional to 0. The area affected by the transm·ission 

corridor from Devil Canyon to Gold Creek should be changed 
from 0 to 84 additional ha. 
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Tab 1 e E. 3 .145 

Tab 1 e E. 3 .151 

·--~···~.,......,,,..~---~-~.,..._...-.,--

Under (2) Habitat Alteration and Temporary Habitat Loss-

transm~ssion corridor. Sentence should read: "Nearly all 

152,000 ha of the corridor is likely to become winter habi

tat of reasonable quality. to moose. No existing winter 

habitat will be made unusable. Corridor' 'llill be maintained 

in early succession throughout the life of the project." 

Next sentence should read: 11 Drifting snow is unlikely to 

be a S\'gnificant factor in the 300-foot corridor and wi 11 
not reduce forage availability.u 

Under (5) Increased 

Sentence should read: 
H~man Acces~-hunting and poaching. 

11 Much of the current harvest is i11-

ega 1 and the i 11 ega 1 harvest wi 11 increase in the absence 

of better control. Current legal harvest is unlimited (no 

bag limit) and harvest is likely to increase. The current 
annual take is 40-45% of the oopulation. 
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EXHIBIT E -
Fish, Wildlif~~ and Botanical Resources 

Terrestrial Botanical Resources 

Conment 10 

Were meteorological measurements made in the vicinity of the proposed dam 

sites? If so, provide data on frequency of occurence ~f wind speed, stabil

ity class, and wind direction, and inversion depths. 

Response 

Meteorological measurements were made near the proposed sites. The Watana 

Climate Station was installed on April 8, 1980 about one mile north of the 

Sus i tna River about midway between Tsu sen a and Deadman Creeks.· The De vi 1 

Canyon Climate Station was installed on July 17, 1980, on a ridge on the 
south bank of the Susi tna River one-half mile downstream of the Devi 1 Canyon 

dam site. 

Four other climate stations were installed during July-August 1980 in the 

Upper Susitna basin. These include: 

Susitna Glacier 

Dena 1 i 

Located at E1.4,700 ft. near the ccnfluence of 
four major glacier feeding the Susitna River main

stem. 

Located about one mile east of the Susitna River 

on the left bank near Susitna Lodge. 

3B-10-1 



Tyone River 

Kosina Creek 

• •' ,4 • .. .. . 0 . p • • 

• 

Located about 5 miles -east-southeast of the 

Susitna River on the left bank in the Tyone River 

drainage. 

Located about 6 miles south of the Susitna River 

in the Kosina Creek drainage. 

Climate data measured at each station inc 1 ude: air temperature, average 

wind speed, wind direction, peak wind gust, relative humidity, precipita

tion, and solar radiation. Snowfall amounts have been measured at Watana 

only and evaporation measurements have been taken daily during May-September 

at Watana. begining in spring of 1981. 

Available wind speed and direction frequency data for Watana and Devi 1 

Canyon Stations are included as pp. 38-10-3 to 3B-10-140o Data on stability 

class and inversion depth frequency are not avai'lable. 
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ALASKA POWER AUTHORITY 
SUSITNA HYDROELECTRIC PROJECT 

TASK 3 - HYDROLOGY 

PROCESSED CLIMATIC DATA 
VOlUME 5- WATANA STATION 

MARCH 1982 

Prepared for: 

ACRES AMERICAN INCORPORATED 
1000 Liberty Bank Building 
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ALASKA POWER AUTHORITY 
SUSITNA HYDROELECTRIC PROJECT 

TASK 3 - HYDROLOGY 

PROCESSED CLIMATIC DATA 

TABLE CF CONTENTS 

VOLUME 1 
VOLUME 2 
VOLUME 3 
VOLUME 4 
VOLUME 5 
VOLUME 6 
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The Watana Climate Station was installed on April 8, 1980 about 

one mile north of the Susitna River about midway between Tsusena 

and Deadman Creek. 

(D-4) NW1a Section 27, 
It is located on map Talkeetna Mountains 

RSE, T32N, Seward Meridian. The data 

were collected using a Meteorology Research Incorporated (MR I) 

Digital Weather Station. Data thru June 30, 1981 were processed 

by MR I and all subsequent data by '<&M Consui"t.=tnts. An 

explanation of the parameters measured is located at ths back of 

this report. 
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R&l1 CONSULT ANTS, INC • 

SUSlTNA HYDROELECTRIC PROJECT 

' WIND fREQUENCY SUMMARY FOR WATANA WEATHER STATION 
DATA TAKEN DURING MAY , 1980 

VELOC !TY (~1/S) 
0,2 1.0 3, o· b,O 10.0 
TU lO TO 10 TO 

DIRECTION 1. 0 3,0 6,0 !0.0 ts.o . 

15,0 . GREATER 
TO THAN 

20.0 20.0 TOTAL 
N------~---------~------R·-----------~----D·-~-~----·-···-·-··-----p-~W 

. . 
N .32 lf.73 .32 0,00 o .. oo o.oo o.oo 5.37 

NNE .13 Q,73 2,30 0' ()'0 0.,00 o.oo o.oo 1 .n 
NE .blf 3,ll5 2.05 ~Ob o.oo o.oo o.oo b.2l 

ENE ,06 Z,ll3 5.76 ~st ,06 o.oo o.oo 8.83 

E o32 2.11 3,71 1,98 .19 o.oo o.oo 8.32 

ESE .38 1.54 1. 28 l.:Sll oOb o .. oo o.oo 4o6l 

-SE 1132 1.3ll t.bO 0 19 o.oo - o.oo o.oo 3,1t5 

SSE ,Ob .77 a38 ,Ob o.no o.oo o.oo 1. 28 

s .13 ,96 .13 o.oo u,oo 0. 00 ': o~oo 1. 22 

ssw .,32 ,9b .tts o~oo o.oo o.oo o.oo 1 .. 73 

sw ,58 4.67 7.93 ,45 o.oo o.oo o.oo 13~63 

t'IS~I ,32 7.3b 12.41 ,83 o.oo o.oo 0 •. oo 20 .. 92 

w .51 3,39 Q,22 ,Ob o.oo o.oo o.oo Be 1'1 

tm~~ .32 1,47 .70 o.oo o.oo o .. oo o.oo 2.50 

NW .51 1,60 .Ob 0,00 O.,Ou o.oo 0,00 2.1A 

NNrl .1 q :S.33 o.oo o.oo o.oo o.oo o.oo 3.52 

C:ALM ,90 ...... ....... ·---- ----- ...... ......... ......... --~~~-,.. 

TOTAi.:. 5,12 l!l1,85 43.31 s.so ,32 o .. oo o.oo 100.00 

. ... 
NOTE I ALL f.RE~UHfCIES £XPRf.SSED IN PERCENT c 

1563 VALID WIND OHSEIIVATIONS USED TO DEVELOP FRE~UENCY SUMMARY 
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SUSITNA HYDROELECTRIC PROJECT 

lJATAMA WEATHER STATION 

MAY, 1980 
HaRTH 

•• ., ..... G••••••• ·········· ·······-J~-.... ·· .... .. . . .. ·· ·· ... 
•• ··········-···· ::n;:tot •• o•' , •• •••"' ........... '•, .. · ..... .. ... ··. 

•"e ,.•• '••, '•, 
• •• !) •• • ~ .. . .. ~····""' -."" ·. . /0 •• • .~~··· ... .... ••• ••• .. .. .~· .... ··. ·. . . .. . . . . 

/ ~· •••• •s'"' •••• ••• ... . . . . ... ······"' ~ . . . . . .· . ... .. . ·. . . 
:' l .. · .. ···· ···•·· ·.. ·. ·. _. I l / ··.. ·.. \ \ 

: . .. .· ... ·. .. ·. . : . .. . . . . 
I 

• • • • • • ' . . . . . ' ' 
:I! I \ \ '• '• . . ' . ' ' . ' : : : .. ·. •, ·. \ 
I I I : ', ', \ \ 
' . . . ' ' . . : : : ,· \ ·. ~ \ •~ ' • ' • ' • I - . . . . . ' ST. • • • • ' • I ' . . ' ' . ' . . . . . . ' ' ' ' . . . . . . ' ' ' . . . ' . ' ' ' ' . . . . ' ' . ' ' l l l l : : , ' :EAST 

' 
. . . . ' . ' ' 

• \' : j::: 
\ \ •, ; : : : : . . . ' . . . : . 
\ ' •, .' I : ' ' 
'\ • • • ' ' ' I 
' ' ·• •• .... ... .' f: . . ·. '• ,. . . ' . ·. ·. '• ·, ... .... .. : : : ·. ·. ·. ·, .............. .•· .' : : ·. .. ·. '• .· .. : .' ·. •, ·. ·... .... / : : .. ... ··. ..... ..... .·· .. : ·. ·. ··. .. ................ · •' / : ·. .. ··. ... ,• .. ' •. ·.. .·· .. .. ··. ··.. ...... ..···· ... / ··. '•, ........................ · / / 

·.. ···.. .... ... . . . . .. .... ·" .· ··. ... . .. . ... ···· .·· ···.. .. ... .. ... .. .. .... .... ..··· 
···.. . .. ·· .... ... ..·· .. 

··-·· ..... ······ ....... ········ 
SOOTH 

UIND ROSE PLOT 

UltfD SPEED 
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10-15 

CAUl 

\ .. 

"' 

• 



t 

R&M CONSULTANTS, INC, 

SUSlTNA HYDROELECTRIC PROJECT 

. 
WIND fREQUEHCY SUMMARY FOR WATANA WEATHER STATION 
DATA TAKEN DURING Jllflf: F IQAn . """"""" 

VELOC lTV (MIS) 
0,2 1. 0 3.C b,O 10.0 15o0 GREATER 
TO TO TO TO TO TO THAN 

DIRECTION 1.0 3.0 b,(} 10,0 15.0 20.0 20,0 TOTAL 
•••••~••••••••~•••••••••••a••••~M~••••••a•w••••••••••••••••••-••~•••~•• 

N ,35 4elll o .. oo o_oo o.oo o.oo o.oo lt.LI9 

NNE ,65 2.10 .to o .o·o .os OoOO O,GO 3.10 

NE ,70 2,55 1,00 o.oo o.oo o.oo 0,00 4,2q 

ENE ,bO 1,20 1.lf0 o.oo o.oo o.oo o.oo 3,.20 

E ,60 1,.05 ,90 o.oo 0,00 o.oo o.oo 2.75 

ESE .75 1. 30 0,00 o.oo o.oo o .. oo 0,00 2,05 

SE ,qo .so o.oo o.oo o.oo o.oo 0,00 ,90 

SSE ,bS ,.70 o.oo o.oo o.oo o.oo 0,00 1 .. 35 

5 .qo 1,5S .os OaOO o.oo o.oo . o.oo 2.00 

ssw .so 3,00 1.00 .!0 0,00 o.ao o.oo u,sq 

sw 1 .1 0 6,19 16,06 ,55 0 ,.00 o.oo o.oo 25,'H 

WSIII ,25 ili.~B 11.58 .20 GoOO 0,00 o.oo 26.51 

w .ss b,SQ 4554 ().,, 0 0 o.oo o.oo o.oo 11.b8 

WNW ,20 1,65 ,10 o,co o.oo o.oo ':~aGO ! .. qs 

rm ,35 !,15 .. 45 0,00 0,00 o.oo OoOO i. 95 

NN~t .30 2,50 ,20 0,00 . o.oo OaOO o.oo 3.00 

CALM .35 ....... ...... ----- ...... ...... ....... ----- ....... 
TOTAL. 8,1tt 52.b2 :H.39 ,6'5 ,05 OoOO o.oo 100,00 

NOTEI ALL ~REOUENCIES EXPRESSEO IN PERCENT, 

2003 VAllO WIND OUSERVAT!ONS USED TO DEVELOP FREQUENCY SUMMARY , 
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SUSITNA HYDROELECTRIC PROJECT 

UATANA WEATHER STATION 

JUNE~ 1980 

HOATH 
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R&M CONSULTANTS, INC. 

SUSITNA HYDROELECTRIC PROJECT 

• WIND fREQUENCY SUt1MARY fOR WATANA WEt .. HER STAT iON 
·oATA TAKEN DURING JULY , 1980 

VELOCITY (M/S) 
0.2 1.0 3. c . 6,0 10.0 15.0 GREATER 
TO TO TO TO TO TO THAN 

DIRECTION 1, 0 3,0 b$0 to.o 15,0 20.0 20,0 TOTAL 
•Q•••••••••••••••••••••••••••••••••••••e••••••••••••••••••••~•••••••••• 

. . 
N ,35 1,9b ,03 0,00 o,oo: o.oo o.oo 2,JU 

NNE .,35 2r;ltl ,35 o.od o.oo o.oo 0,00 3.11 

NE ,b3 2,46 t.3b o.oo o.oo o.oo 0,00 U,48 

ENE ,96 3,67 2,94 o.co o.oo o.oo o.oo 7.59 

E ,59 2,62 ,94 o.oo o.oo o.oo o.oo Q.lb 

ESE .b3 2~03 .21 o.oo o.oo o.oo o.oo 2.87 
...: 

SE ,59 l. 0 l .03 o.oo 0,00 - 0. 00 o.oo t.b4 

SSE ,35 ,84 o.oo o.oo o.oo 0,00 o .. oo 1.19 

s .1 q ,67 o.oo 0,.00 0,00 OeOO ' 0,00 1.01 

SStl ,bb lc9b ,bb ,07 o.oo o.oo 0,00 3,3b 

sw ,bb 8,89 15,:B ,bb 0,00 0,00 0,00 25.54 

WSW • !t2 17.77 9,145 ,52 0,00 o.oo o.oo 28.17 

w ,145 5.42 1,33 .to OoOO o.oo o.oo 7.31 

viN~I ,36 1,3b .14 o.oo o.oo o.oo o.oo 1. t!9 I 

Vl 
NW ~35 1,2b ,24 0,00 o.oo OaOO o.oo 1.85 

~ 
NNW .• 2'1 zoq7 .17 o.oo o.oo o.oo o.oo 3.39 ( 

....... 
CALM • 07 () 

-- .. 01 .. 
....... .-;,. ...... ----· --·-- ----- ----· ~ .... -. 

TOTAL . 7,80 57,5& 33.21 1,3& o.oo o .• oo o.oo 100,00 -. . :. -NOTE: ALL f8EQUENCIES EXPRESSED IN PERCENT, 
,, 2858 VALID WIND OBSERVATIONS USED TO DEVELOP FREQUENCY SUMMARY 
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R&M CONSULTANTS, INC, t 
l 

SUSITNh HYDROELECTRIC PROJEtT l 
! 
! 
i . 

wiNO fREDUE.IICV SUMHARY FOR ~1AT ANA WEATHER STATION 
! 

DATA TAKEN DURING AUl!IJST , 1980 
. l 

\ 
I 

VELOCITY (MIS) 
0,2 1.0 3,0' &,0 10.0 15.0 GREATER 
ro TO TO TO TO TO THAN 

-DIRECT ION 1.0 3,0 b,O 10,0 15.0 20 ... 0 20,0 TOTAL 
•••u•••••••••••••••••••"••••••••••"•••••••••••P•••••••••••••••••••••~•-

. 
N l,bl o.oo o.oo 0,00 0,00 o.oo o.oo l.bl 

NNE o.oo o.oo o.oo o,o·o o.oo o.oo o.oo o.oo 

Nf: 0,00 o.oo o.co o.oo (),.00 o.oo n.oo o.oo 

ENE ~.oo 0,00 0"'00 0,00 o.oo o.oo 0100 o .. oo 

E l,bl o .. oo o.oo o.oo o.oo o.oo o .. oo l.bl 

ESE l,bl o.oo o.oo o,oo o.oo o.oo o.oo l.bl 
_: ....... 

S( 0,00 0,00 o.oo 0,00 0.,00 - 0,00 n ,..,.. o.oo veUU 

SSE 0,00 o.oo o.oo 0,01) OoOO o.oo o,on o.oo 

s 0,00 o.oo o.oo 0,00 o.oo o.oo 0,00 o.oo 

ssw 3,23 o.oo !;,b1 o.oo 0,00 o,oo 0,00 llf.BLI 

s~ 1.&1 b,Lf5 20,97 0,00 o.oo o.oo o.oo 29.03 

WS~l 1 .• bl 14,52 30.b5 o.oo o.oo 0,00 ' 0. 00 llb,11 

t~ o.oo 12.90 o.oo 1,61 0,00 o.oo 0. OG . 14c52 

~IN~I o.oo 0,.00 o.oo . o.oo 0.,00 o.oo o.oo o.oo 

NW o.oo . 0,00 o.oo o.oo o.oo o.oo o.oo 0,00 ~ 

NN•·• o.oo o.oo o.oo o.oo o.oo o.oo o.oo o.oo ~ 

Ct.LH o.oo \ 

.. -.. -~. __ .. _.., ..... -- ----- ----· ..... a. ----- -~··"--

HlTAl. 11 "29 33,67 53,23 1. b 1 o.oo 0..,1)0 o.oo 1 00'. 00 ' C> 
\ 

NOTE 1 ALL F:RE(;'IIENC H:S EXPRESSED IN PERCENT • 
~ 

\.rl . 
b2 VALID WIND O®SERVATIUNS USEO TO DEVELOP FREQUENCY SU~MARV 

• I • 
L 
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t• • • {f tt. i. .. ~!--'f~·:h .... <6 •••• ~ 
},.1 t .. .. .. .. .. . ' il: :: 
l ... 

• l · .••• 
• .... ( t .. ~" 

't•' ;t_ .... ' t' t- ~) .. -'~J ;t. /~ 
.. , ... 't• 

'· 

• . • • . I l . ;. ( I' ,. I 
''.ft ... ;lr! ~li!tit:.'~~~~t;.r;.:,1?,i;f,l•l·:l. 2.\/; .'\ l··~ ' .. :'•l'o' • ,1 . .. I ,, ~ .• :·; : '·i·; • : .• .. .. 

1: 

~I I f I? I l I J •• , I IWlllt •• IJ ~ ........... )JJ ........ ~, ... "'~~~)1Wt191~'t1r.'t«lt' • , . .,:.,tt•··~~~!Ut'f~'!l''"' 'lf.'P'!•· ·~ll!i • • 
... "- ... i•·1• I •1.,.••.,.~.ul .. ),_•:.~\·:; f'l'',.. t~i'l··, .. ·l•]•a • ,, 

'\~-· ...... ., •••• , .. -~ l'·l'ltd' ·'":"''' ··'~1.1· ...... ,~ t:...,,r, •. 

SUSITNA HYDROELECTRIC PROJECT 

tJATANA WEATHER STAT I Oti 

AUGUST, 1980 
NORTH 

...................... ~Q .. ..• ··-.r.• Cl······ ..... .. ··-••• (t· ...... 
{//'. .. .·· ········-········~.:- .... .. · ······· ...... . ... .. ..-· ··.. -.. .. .. . . . 

tl •• •• • 

•' ••• !)~ ••• '• 
• ... ••••••• •• ··~···II&T~ .. ~ ', .. · .·· .... ... ... .... ··- · ... . · .·· ····· ···.. "-~ · . . · ,• ... · ..... '• \ 

' • • I C:" • • • • • .• • •• • • • ••" Ar; •, ' • .·· .. · .. - ........ .......... ·.. .... ··. 
r' •' .•' ••• •• '••., ~.. '• •, 

: ... .· ..... '"' ··.. ·. ... •, 
,•' ,• .·· .·· ··········~~ ... , "·. ·.. '• · .. : ,•' ,l .•• _..,,.•• ••e.,• '•, •., •'. \ 

• • ' (I • •• • • • • 

1 : : .-· •• • s• '•. \ ·.. ·, ~ 
f I • fl ,• • t t I t . . . . . ······-.. . " . . ' 

I• : : I I •• •• ..... \ \ ~ ~ \ 
I • I I I ", t t \ I . . . . . . . ·. . . . . . . . : .· . . . . . ' 

: : : I 1
1 

o
1 ·~ ' : ~ ~ ! 

I I I '\ I 1 I \ I I I t 

UEST: : : : ' • : i ~ : : :EAST 
I I I I I t • t1 • • • • • • • • • • • • • • • • • J • 
• • • • • • • • 0 

~ ~ ' .: : I : : : :! ~ .· ::::: 
t ~ ~ •• • ,• :: ,• I 
\ \ .. .. ....... .·· .· : : : 

• " •' .. •' I I 
• I .. • t ' I ~ \ •• -r : : I ,• 
'. . .. · .· .. .· : 
' ...... ·-···· .. ·· .. .· .· . . . . 

'• -·· ,• : : 
•, .. ·· .·· .·· .. . ... . . . 

··. ············~·····,·· ,."'" .· .·· 
'. .to· ••• •' .... ..-·· .. · .·· '· ..... .. .. . ..... -·· -~·· .·· ·. . .......... ····· .-· .· 

UlftD SPEED 
(1115) 

~)2Q 
as-ae 

j to-IS 
) 

r-Ia 
I J-6 

II 
1-J . . ·. .... ..· . .. . ··. '• .. ...-·· .. 

:a, ••• •• • -····· •• • '• ......... ····· .. ..~ ... . .. 
~ ~ .. .. .. ,.. ····· ...... .... ............ ... ............. ... 

.i!-1 

CAlft 
&OUTH 

\/') 
~ 

' 

' ' 0, 
~ 

\ lo 

....... 
-t::. !JIND ·ROSE PLOT 

tuv 
I 
\,._ .. 

. 
. .. 

l· 
1 

j. 
I 
I 
l 
j 
l 
1 
I 

I 
~. 

f 
I 

!· 

~-
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\~· 
f 
J 

t 
I 
I 

l 
f 
l 
\ 

! 
I 

\. 
l 
l 

l 
J • 
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R&M CONSULTANTSr INC. 

SUSITNA HY~ROELECTRIC PROJECT 

WINO fREQUENCY SUMMARY FOR WATA~A WEATHER STAtiON 
DATA TAKEN DURING St:PTE11BER , 19b0 

0.2 
TO 

VELOCITY 
3.o &.o 

TO TO 
b.O 10.0 

(MIS) 
10.0 

TO 
15.,0 

15.0 
TO 

20.0 

GREATER 
THAN 
20.0 

~ 

TOTAL 
DIRECTION 1 .. 0 

1.0 
TO 

3.0 
•••••~·~•••••••••••••N~•••••••••••••••o••••••••••~••••••••••••~•••••·-~ 

N .4l1 &.1b .82 o.oo o.oo o.oo o.oo 8.02 

Nf~E .7& 7.2& 1,58 o.oo o.oo o.oo o.oo 9.&0 

NE 1. 01 a.s2 tt.tt8 .o& o.oo o.oo 0.,00 14.06 

ENE 1. 0 l 1l.3b 9,09 1.07 o.oo o.oo o.oo 22.54 

E l.btt lleOS tt.at 1.70 o.oo o.oo o.oo 19.00 

ESE .b9 bo12 1.39 .o& o.oo o.oo o.oo 6.27 

SE .19 2.3Lt .oo o.oo o.oo o.oo o.oo 2.59 

SSE _"l:t .,_. .. .1b o .. oo o.oo o.oo o.oo o.oo 1.07 

s .1 3 .&Q o.oo o.oo o.oo o.oo ·: o.oo .62 

SS\'1 .25 ,82 .Ob o.oo o.oo o.oo o.oo t.lQ 

sw .o& 1.2b e32 o.oo o.oo o.oo OaOO 1.&4 . 
WSW .19 1.01 .Ob o.oo o.oo o.oo o.oo 1.2& 

w .38 .,&9 o.oo o.oo o.oo o.oo o.oo 1.07 

tiNW • Llft .&3 .3.:.. o.oo o.oo o.oo o.oo 1.39 

NW .32. 86 .25 o.oo o.oo o.oo o.oo 1.tts 

NN~i .sl 3.98 1,.3~ o.oo o.oo o.oo o.oo 5.61 

.25 
tALM ----- ----- ----- --·-- ----- ----- ----- ........ jJ 

TOTAL 8.33 "'4.14 24.37 2.90 ·o.oo o.oo o.oo 100.00 

NOTEa ALL FREQUENCIES EXPRESSED IN PERCENT. 
. 

1584 VALID WIN~ OUSlHVATlONS USED TO DEVELOP fREQUENCY GUHMARV . 
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:' • ; a '* ~ • • " ·• ~·':'·a·.~··t":f'• ~~•! ... ; .. · ···•·t f •• ·•. • 

~ .. - tn , ••• u I itiiWPR~-' n ,. JIJlMIPUif••·l , ... 1.11 YJ'lllt··~--~~· .. ·~~fo'i!i~~~~tt•~:Wi~v:~·.~·· 111'))10,~\~·~it \f ~~ft-. \•,o\"11'11•1· I 

tN 
~ 
\ 

-.. 
.:"' 

......_ 
4i' 

lfUh 

SUSlTNA HVDRO£l£CTRJC PHOJ(CT 

WATANA WEATHER STATION 

SEPTE~IBER, 1980 

NORTH 
••···•••··••••••·· ·····-.. ·JP:fl .... . ... .. . .. .. ... . .. -··· .. ·· .. ,_ .. ... ........... ······ ~- .. 

•• ·0 •••• •••• I ....... •• •• .. .. ., ~. 

~· ····· ··... ·. ,• .. "· '• 
~~· .·· ····· ....... _,,_ ·... ·. ··' .·· ..... ~· ····· ··. ·. . .· ..... ·~.. . . ·~ .. · .. · ... ·· ··,... ~.... · .. 

• • • 'C:j¥ • • • 
.t • .• •• •••••• At': '• • • .·j •• • ~·· •••••••· .......... ·.... ••• • •. . ' ,. .. ... . . . 

• • • •• ... •• ,._ i 

... ,.. ,.· .. ·· 18" '"•, .... ·.. \. .· .· .· .· ........ ····· .. . •, ·. ·. ·. 
: ~,e ... ••• ... ••• ·-. ·• ••• ~ ' . . . .. . .. ' 

•J ,• •' ;' a•' •, ~ ~ 
' . . .· ' ' . . . . . " . : : : : .. ..· ~ ·. 

:':: .· .· ~: : : : .· i ... ~ : : 
I I I I , • I ' t 

1 I f t I I 1 t I I 1 

U£ST: ' : : : : ' ~ :EAST ; ! ; ; ; : . ':: 
~!; ~ ~ \ ::::: 
~! ~ l ~ \ :I::: 
\ i •, '. "'. '• I : : : : 
\ •, ~ \ •, ·.. .· :::I .. \ . . ·. .. .. .~ , ' . . . . ' . . . .· . . . 
~ ~ •, '• •.. ,•' c' ,: : : 
~ •. •• ... ••• -·· •• • J ! 
~ '• ·. ·. ~.... . .. · .· .· .· : 
... ·. ·.. . " .. . ..... .... .... ... ,.· .. · .. ,• . . ' . , . . . 

l • t •• t t I I 

·.. -. ·._ .. ·. . ... · .. · .·· : . . " .. .. ' . . ·.. ·.. ·.. ···...... . ..... ··· ,.· •' .. ·• ·. "• ·... . ............ " .. · .· .· ·. ... ... . ..· .. · .· ' ·. ... ... . . 
~~.. ··. ··· ... ,.. .... ·· .... · .·' ·. · ... , ·-. ··········. .......... ..· ,• 

·~ •. .. .· .. ... ... . ·.. ·-... . .. · .. · •. ... ..· . .. .. ...... ······ .•" ...... . ............. ······ .. ·· . .. ..· .. .. ... -· . . .. .... . ..... . ....... . 
···•··•······••••••· 

SOOTH 

UIND ROSE PLOT 

. ·' 

UitiD SPEED 
(MIS) 

)20 

15-2i 

U-15 

6-U 
l 

II 3-6 

i-J 

.2-1 

CALH 

~ .. 

,., ·•I ,A.·' • · \1 • •, 11"·~"'~'1'14 

., 
.' 

• 

• 
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R&M CONSULTANTS, INC. 
j 

I ! 
SUS!fNA HYDROELECTRIC PROJECT . J 

1 

WIND FREQUENCY SUMMARY fOR WATANA WEATHER STAiiON l 
OATA TAKEN DURING OCTOBER , 1'~80 I ! 

l 
j 

i 
VELOCITY (M/S) I o.z 1.0 J.o· b.O 10.0 15.0 GREATER 

TO TO TO TO TO TO THAN 
DIREZTIO'N 1. 0 3.0 b.O 10.0 15.0 20.0 20.0 TOTAL 
--~-------a•a·------··------------------··R·-------·--·--·-----~----·---

* 

N .29 . 1. 52 .22 o.oo o.oo o.oo o.oo 2.03 

NNE .3b 3.12 3.41 o.oo o~oo o.oo o.oo b.Ba 

NE .lll ll.20 18.&2 .72 o.oo o.oo o.oo 23~70 

ENE .sa 5.72 22.83 10.80 .o1 o .. oo o.oo 40.,00 

£ .sa b,S2 3~19 1. 9b o07 o.oo o.oo 12.32 

ESE .ll3 .eo .07 o.oo o.oo o.&o o.oo la 30 

-SE .29 .07 o,oo o.oo o.oo - o.oo 0.90 .36 

SSE 4114 OaOO o.oo o.oo o.oo o.oo o.oo .l4 

5 .29 .14 o.oo o.oo o.oo OoOO o.oo .43 

ssw .3b .14 o.oo o.oo o,.oo o.oo o.oo .51 

SW .tB 1.30 .22 o.oo o.oo o.oo o.oo t.CJb 

WS~I .3b 2.32 ,ll3 o.oo o,.oo o.oo o.oo 3.12 

w .29 .29 .07 o.oo l)'q00 o.oo o.oo .bS 

WNtl .29 o.oo o.oo o.oo o.oo OoOO Oou~ .,29 
Vl 

NW .lb o.oo o.oa o.oo o.oo o.oo o.oo .lb ~ 
NNW .1. 45 4.0b o.oo o.oo o.oo o.oo 0,.00 5.51 ' -
CAUl a If l C) 

__ ,_,_"!!: ....... ....... .. , ... ...... .......... ......... Gl'--- .. \ 
TOTAL. 6.&7 30.22 li'I.Ob 13. ~~a .14 o.oo 0.,00 100.00 -... 

~ 
NOTE: ALL F,:HEilUENCIES EXPRESSED IN PERCENT. 

1380 VALID WINO OBSERVATIONS USEO TO OEVlLOP FREQUENCY SUMMARY 
f • 
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SUSITHA tiVDROE liECTH lC PkuJ[t;l' 

WATANA WEATHER STAT I Ott 

OCTOBER, 1980 

NORTH ······ ........ . • ••••• ......... Jt:lo" 
••·•• • r.'-.. . .. ······ ·· ... .. .. .. 

•• ••••••••••••o~. :lC" "•, .,. ..... • ..... If. ' .·· .. ··· ... ··~ . ... .... ' .. .. .. . . . ·· ... ·· ··... ··. 
, •• ••••••• ... • • • :taw " " • • ,... ..""T,,. '• • .. .· ····· ····· ·. · . . ·· .. · .. ··· ·~.. ··. · .. . . . .. . . • . •. l~- . . . . . . .. . . . . .· . .. ...... . . . . ,• . ····· ... '• ·. . .. / .. · .. ··· ··... . .. •, .. .. .· .. · ··. ·. . 

/ •• / •• · 18~ •·•. ·• 
• l •• •• • ••••··· .... ... •• . . . . ... ... . . . . . .. .. . 

! 1 ... ... .. ·· ··.. . 
: : : .: ,.· . . . ' , 
: I : • : 
: : : I l 
• • t • • . 

UfST: : : : I ;' , . 1 I : : l : ~ l 
I I 0 I ' o ' t ::; ::: :: o I I 1 I 1 o t I o . . . ' ' •. . . . . 
• • • • 1 • • • ' 

l ~ •, •. •, \ / :I: . . . . ·. . . •· . ' . 
0 0 I o o '• •' I o I I ' . . ' . .. .• . . . . 
':. ~I .. •• 'I ··- ••••••• .. .. : : . \ ', ·. ·. .• .. . : ... .I ·. ... ··.. ..·· / ... : . •. ·. ·. ··-. ..·· .. , ~· : 

. . 
• 
' . . • • • I • I 

~EASl . 
• I . 
• • 
j . • • • • . . . • • 

. . . . . .. ... . . . 
'• ';, •, '•, "• ,., o¥••' ,•' ,' •' ·. ·. ·. . . .• .· .· ·. ·. ·.. ·... ..·· / .' : . . . . . .. . . . 

' • • '•e •'' • ' • .. ·. ·.. . .............. -·· .. · .. .. ·.. ··. ··.. ..·· ... ... '· . . ···.. . .. ·· .·· ,.· .. . ··. ...... ... ········ .. ·· .· ·. .. . ······ ······. .• .• ·. ... .·· . . .. . .· •. ... _, . . .. ... ..... . .... ··· .. ·· 
·.. . ......... ~-····-····· .·· ···... . .. ·· .. .. .. . ... ·· 

... ··-···· ····· ······ .............. .:~••• 
500TH 

UIND ROSE PLOT 

UIHO SPEED 
U11S l 

f' >20 

115-20 
'· 
h 
IIi-IS 

dl I, 6-lU 
I 

I;:: 
.2-1 

CI\U1 

I 

' • 

1'1! I •, ~~':t' 

I 
[, 
!' 
l 

r 
I 
1 

l 
I 
L 
1'-

'l 

) 

l 
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R&~1 CONSULTANTS, !tiC. 

SUSITNA HYDROELECTRIC PRUJE~T 

WIND fREQUENCY SlJ~IMARY FUR WATANA WEATHER STATION 
DATA TAKEII DURING NUVHWE.R , 1980 

VELOCITY (M/S) 
o,c: laO J. o· b,O 10.0 15.0 GREATER TO TO TO TO TO TO Ttl AN 

OJ R£C T ION •~o 3.0 b,O 10,.0 15.0 20.,0 20.0 TOTAL 
U------------~-~------ft·---------~-A--~--D-~-·-·----~-~E·--·----------A 

I 
. . N ,b3 2,b1 .35 o.oo o.oo o.oo o.oo 3.65 I 

NNE .73 s.oo 2ob4 o.oo o.oc o.oo o.oo e.:n 
: 

! NE 1. 01 7,7Q 22.22 .59 o.oo o.oo o.oo ll.Sb 
t::rJE 1. b1 1l,3ct 16.72 3.ll4 o.oo o.,oo o.oo 35.2! 

E 1.77 9,6b 2,78 a03 o .. ou o.oo o .. oo lll.ll4 

ESE .63 l,bO .b3 o.oo o.oo o.oo o.oo 2.85 
~ 

..: .. ... 
SE ,07 e17 o.oo o.oo 0,.00 

. o.oo o.oo .2ll 

SSE. .07 .03 o.oo 0,00 o.oo o.oo o.oo .10 

s .07 .21 o.oo o.oo o.oo o .. oo ·, o.oo .26 

ssw .03 o.oo o.oo o.oo o.oo o.oo o.oo .03 

sw .17 o.oo o.oo o.oo o.oo o.oo o.oo .17 
WSrl .10 • 14 o.oo o .. oo o.oo o.oo o.oo .24 

w .03 ,to 0 .. ~)0 o.oo o.oo o.oo o.oo .lll 

~JN~I .to • 1 0 o.oo o.oo o.oo o.oo o.oo .21 I 

w NW . 
.21 ,07 0~00 o.oo o.oo o.oo o.oo .28 

~ NNrl .35 1,3q .28 o.oo o.oo o.oo o.oo 2.01 ( 
........ CAU1 .21 0 ...... , ----- ----- ~----

...... ----- ·-·-- .......... 
( TOTAL 1.b~ liO,I~CI IH .bO q,ob o.oo o .. oo o~oo 100.00 ........ 

-0 
NOTE: ALL fREQUENCIES EXPRESSED IN PERCENT. . I . 

2860 VALlO ~lND OUSERVATiliNS USED TO DEVELOP fREQUENCY SUMMARY I 
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SUSITNA HYVROCll:CTNIC f'HOJLCl 

WATANA WEAiHER STATION 

NOVEMBER, 1980 

HO!!J~·····-··.3t.* .... ····· ····· ... ······ . ··· ... .. . ... .., ·· .. ... ·-········~· .. ~·· ········· ····•··... ' ... ······ ··· .. . . .. ... .... ;:•, ··. .. .. ··········· •·•··· . .. ... ····· ·· ... . . ... •. .. ... ... ·· .. .. .· .... '5' . .. .· .. .. ........... ~ .. .. .•' ..... ·····. .. .. .· .•.. ·· .. • • •• ••• .• ·· 18, 

. . · . . . . . . . ·. . • • . . . . . . 
I / I ,•' ,............... \ 

I I / •' ,.•'' '•.. • \ . . . . .. . . • • • • • • • 
.. .. .. •• ••• ' 1 . .. .. .• .· . . . 
: ' .. .. .. \ : : 
: I : : : l : lEAST • • • • • • • • I • I I •' l l l 

• • • • • • • • • :I:: i I • :::' 
::::.: • ! • i:: 
• • • • I • I • I • • I 
I • I l • I 1 I I I I, 'l.CST ' : • • l ' • ' ' ' • • 

n: • • \ • \ •' I/ I I I 
I l l \ ': '•, / ,.· I : I I :: ·. \ ·. ·· ............ • / .. :: 
• I • I '• ,• • ' • • . . . . •. . . : . . . . . . . .. . . . . . . . . ·. .. . . . . I • •, 'o •., ,.. ,• .' / ." . \ . . ... ... . . . . 

I \ \ \, ............ / / / : 

\ ... ... ·... . .. · .. · .. ... .. ·. ·. ·. .... .. .• .. 
\ ... ··.. '··.................... .... .·· .. 

.. ... ·.. ... .. .•· ·. ·. .. . .... .·· .. ... ·.. ··.... ...... ..· .. ... ··. ··..................... .... .. · ·. ···. .... ..· ··.. ··.. ..~· .. · .. ···... .... . .. ··.. ··......................... .··· •·... . .... ·· ··.. . ... ·····~...... .. ····· -··· .. ··-· ....... . 
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SUSITNA HYDNO£l£CT~IC 

... ' t '·"\~ t )· ~·: .. '\ .t, ",l l ... 

PROJt..:CT 

WATANA WEATHER STATION 

DECENBER, 1980 
tiOATH 

w 

-~·················· ······· ······3~-.... ·· .... ... . .. .. .. . . 
•• ·········-··· ::K;tor •• ••• ••••• ••• •• ·--.w:..: ••• . ... .. . .·· .. ··· ······ ·· .. . · .. ., .. . .. ~ .. . 

.'' •• ········-·· flll61 • • • •' ••••••• ••• T:' '•, '• 
/ .. · ····· ····.. ·.. ··. ... / .... .... ·.. •. 

• • •· .15~ . • • . . .. ··········· . .. . .. : .. . .... .... .. ·. . 
I I / ,.••' "••, '•, ', •, . .. .. ... ... •, ·. ·. i I / .-' It' '•. '• '• ', . . . ' ......... . .. . . . : : . ..··· ..... ·. . ' •. : : : / .... ···. ... •.. •, 

t t o o 0 •, o I 

I
• : : •• ... 5-~ .. . . . . . . :, : : / .·•··········· .. ' 

: : : : .• .··~·· ·. . ' • • I • .' ' ' ' ' ' • • • • • • • • • • LIEST • • : : 1 • r r· • • • • \ • I I , • • I ·, ', I : • I • • • • • • •• • • • • • • • • I I I '· ·' • • I 
I . I I • I 1 I • t '""""i'''5"de""' k ' I I I I I\\\ I I.-: i~Jib 
\ \ \ \' •, ::':,I 
\I\·.·. '• .... 'I::: 
\I\ •, ·., · .•• / /I I:: ·. .\ .. ·. ·. ·-······· .· •· : : . • • • • • • • • • 

\ .. ·. ··. ·.. ... : : : : ' ·. ·. •. •., ,•' .. .. : : . . ' ·. ... ... . . . . ·. ... ... ··. ................ .... / ... ! . . . . .. . . . 
... ·. ·.. ··.. .... / : .. .. ... ··. ··.... . ... ·· ... ... ... 

\ ·.. ··.. ................... .... ... ; .. ·. ·.. ..· .· .· 
•. ·. .. .. .·· .·· .. ·.. ··.. ...... . .. ···· ... .. . . ..... .... . .. 

•, ·.. . ........... .·· .· ··. ··... ..·· .·· ··.. ... ... . .. ·" .·· . ... ..· . .... ········ ....... -······· ... .. .. .. .. .. .. .. ..·· ······ .... ·· ............... ······ ··········· 
sootH 

~ 
\ 

....... 
() 

' (') 
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t.HND SPEED 
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,I 

.1, 

)2~ 

15-20 

U-15 

6-l(t 

3-6 

1-l 

.a-a 

CAUt 

'· .. 

T I .•. ' l·tl::,;u .. 

t 

l 
r 

I 
t 

I 
I 

I 

• 

• 



• 

- • 

.) •.' ~/ 

a, 
-~ 

R&fl CONSULTAIHS, !tiC. I 
SUSITNA ltYDROELECTRIC PROJECT 

WIND fREQUE~CY SUMMARY fOR WATANA WEATHER STAfiON 
DATA TAKEN DURING JANUARY , 1981 I 

VELOCITY (HIS) 
0.2 1.0 J. o· &.o lOoO 15.0 GREATI:.R 
rn TU TO TO TO TO THAN 

DIRECTION t.o 3.0 &.o 10.0 !5.0 20.0 20.0 TOTAL 
--····ft~----~--··-------------·---~---~--p---g--g----~-~~---------------

. 
N .27 2.22 .74 o.oo o.oo o.oo o.oo 3.23 

tiNE ,3Lt 3.23 3.83 o. o·o o.oo o.oo 0.,00 7.39 

NE .47 4.70 lb.B! 2.12 o.oo o.oo o.oo 24.13 

ENE .at 8,10 17.S!f 15.42 .47 o.oo o.oo 42.34 

E ,97 9,01 3ottb 2.9& .17 o.oo o.oo 16.57 

ESE .27 .84 .27 o.oo o.oo o.oo o.oo 1.36 

-
SE 0.,00 .07 o .. oo o.oo o.oo - 0 :oo o.o~ .07 

I 

SSE .,20 .13 o.oo o.oo o.oo o.oo 0.,00 .34 

s .03 .1 J o.oo o.oo o.oo 0 .oo ·. fJ,OO .17 

ssw ,03 .2ll o.oo o.oo o.oo o.oo o.oo .27 

SW .17 .13 .10 e10 o.oo o.oo o.oo .so 

WSW .17 .a1 .10 .3~ o.oo o .. oo o.oo 1 • Lt 6 

' 

w .17 ,37 o.oo .10 o.oo o.oo o.oo .&4 

WNW .03 .13 o.oo o.oo 0,00 o.oo o.oo .17 

NVi .OJ .37 o.oo o.oo o.oo o.oo o.oo .LIO 

NNW .07 .bO .27 o.oo o.oo o.oo o.oo .9q 

CALM o.oo 
----- ----- ......... ........ ....... ·---· ----- -----

TOTAL. LI.03 31.15 il3.15 21,03 .blf o.oo o.oo 100.0(1 

. . . 

NOTE£ ALL fREQUENCIES EXP~ESSED IN PERCENT. 

2976 VALlO ~IHD UHSERVATIONS USED TO D[VELOP fREQUENCY SUMMARY 
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SUSl TNA ffYVROl:Lt.:CTH 1 C PkoJLc·r 

IJATAMA WEATHER STATION 

JANUARY# 1981 

HORTU .................. ····· ······· ~-•••••·•• ·...qo···· .... -. .. .. ~ .. . .. 
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/ / ,.,·· •s ··•. ·.. • .. . . .· .... ··~· ... '\ " ')/ . . .. .·· .. · .... ··· ······· ··. \ ... . . . .. .. . . I : / .. ·· ··.. n. . -. •. 
I : / •' 18" '•. ~ '• ', . •' : .· ····· ...... ... . 
: .· . : .. ·· ... . ' .. .· ~· • I • I •• 

f I ' e ' ,. . . . . 
'- I I I / 
: : : •• I' • • • • • • • . . . . . . . . . . . . 
,, I • I : • ~ST: : : : : ' \ 1 I I o I o 1 ~ 1 t : : \ I : \ ~ : l ~.... ; 
O I t O o o I .- I 
I I o I 0 '0 t I 1 0 

' ~ ', ·~ ~ 'o .. : t I 
' • • • • • •• I I • ~ ·. ~ ". ... · .... · /;; ~ \' ~ ·. ·. ·· ...... : : ' . . . . . -..... . . . 
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\ '. ·. ··. .· .· .· : ·. \ ·. ·. .. ..·· / .. .· . .. ·. ·.. ..· .. .· .. ·. ·. •.. .... .. . ... ·· .· .. : ... ·.. ··.. ............ ..·· ... ,: 

\ ··. ···.. . .. ·· .·· ... ·.. ·... ······· .... -·· .··. . .. ·. ·.. ...... .............. .· .· ·.. ··.. ..··· .. · .. •. . .. •.. . .. ··· .·· ··.. . .. ·····.. . .. -····· .. ·· ... ······ ........ .·· ··.. ..·· . .. .. ~. .. .. •" ·····--.. ·········· ...................... 
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R~H CONSULTANTS, JNC. 

SUSITNA HVDRO£LECTRIC PROJECT 

WIND FREQUENCY SUMMARY FOR ~AlANA WEATHER STATION 
· DATA TAKEN OURING fEBRUARY , 1981 • 

VELOC IT"( (HIS) 
0,2 1.0 3 .. 0 6.0 10.0 
TO TO T'O TO TO 

DIRECTION l.Q 3.0 b.O 10.0 15.0 

15.0 
TO 

20.0 

GREATER 
THAN 
20.0 

ill· 
''-'· 

TOTAL 
•••••••••-••-••~•••••••••••••••••••••••••••••e••••••••••••••••••••••-•• 

N .26 2.34 o.oo o.oo o.oo o.oo o.oo 2.62 

NNE .s7 3.83 ~;'!$ .o1 o.oo o.oo o.oo 7. 91..1 

NE .76 4.82 14.11 1.77 o.oo o.oo o.oo 21 .. 49 

ENE 1.35 7.73 13.26 4e:75 .14 o.oo o.oo 27 .. 23 

E 3.26 li.S4 2.84 2.55 .21 o.oo o.oo 13.1~0 

ESE l-63 1.77 ,btl .07 o.oo 0,00 0"00 4aU 

SE .so .lU o .. oo o.oo o.oo o .. oo C',,.oo • 6•i 

SSE .-14 .lli o.oo o.oo o.oo o.oo o.oo .28 

s .lli ,.07 o.oo o.oo o.oo o.oo ·. o.oo • 2 !I 

SSW (\.00 ,35 o.oo o.oo o.oo o.oo o.oo .35 

. sw .3S l.ttq .26 o.oo o.oo o.oo OeOO 2.13 

WSW .71 2.27 .14 o.oo 0"'00 o.oo o.oo 3.12 

w • blJ .as OaOO o .. oo o.oo OaOO o.on 1 .. 49 

WNW .so .14 o.oo o.oo o.oJ o .. oo o.oo .bl!l 

NW o21 0,00 o.oo o.oo 0,00 o.oo o.oo .21 . 
NN\'1 .so .92 o.oo o·.oo o.oo CJ.OO 0,00 1.42 

CALf~ 12.70 ____ ., ----- ----" ----- ....... ---·- ....... ----·· 
TOTAL. l~.Sb 31.tt2 Jq,7S q.22 .35 (I 00 o.oo 100.00 

NOTEa ALL ~REOUENCJES EXPRESSED IN PERCENT, 

14!0 VALID WINO OHSERVATlO~S USEO TO DEVELOP FREQUENCY SUMMARY 
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SUSI'fNA HYDROELECTRIC PROJECT 

WATANA WEATHER STATION 

FEBRUARY, 1981 

HORTH ...... -·······"····. ...... . .. ..., 3~-.. .. ... ~··· .... . ~ .. ~ ~ . .. 
•• •••• •• ••• • •• ••• :u: •• 

,.• ········ ·····~~ ·· . .. · ··•··· .. ... · .. .. ... ··. .. .. .. .. .. ... .... , .................. tt•• ···. . .. . · .. · .... ..... ··. ·. . . ... .. .. . . . .. .. . . 
/ .·· .. · ... •. ··. . •s.. .. . . . .. ............ . . . . . .. . .... ... . . . 

I I ... •••••• ..... •·• ... \ 
,• .· .. ..· ···. ~ . "· ", I I / ,•' 18 '•, •. ·. •, . .. . ' ......... - ., . . ' : . : . . .. ·· ..... . ·. . . 

: : : ... .... ··.. ·. ' . : : : .· .. ·. 
: . . ' : . ' . : : : .. ' 
• • • • I ' . . . . . ' . ' . . . ' • • • • • • • 

!JEST: : : : ,· ~ ; ' • I • • • . • I :. ':: . ::: ::::: :::: . . . . . . ' ' ' ' ' I \ • • : • • • • • • • i • •EAST 
I\\ • \ • /'I I 
\I\\ '• : . I I I I \ \ \ ·. •. .• : : i:: 
\ \ •. •• •.• / I: :: 
\ • •• •. •• .• .. • : J . \ .. . ··.. ... ... ! : : . ·. ·. ·. .. ..· . . . . 

•, • • •, • .... ···" •' l I I 
•, \ \ '•, .......... ,•' : : I 
·. . ·. ·. ... .. : : ·. ·. ·. ··.. ..· / : : ·. ·. ·.. ..... . ... · .. .. : ·. ··. ·.. . ............... ·· / ... : . . . . . . 

'· ·.. '··. ..... ... ... ·. •., .... . .... .· •' '• •. ....... ...... ..· •' 
'• ·.. ............. .. .· ·.. ·... .... ... ··. ··.... . ... ·· .. · . ··. . ... ,... . ..... ·· .. ·· ··.. .. ·-·······-··· .. · .. .. .. .· ······ .... ·· ···- .. ··· 
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R&M CONSULTANTS, lHC. ~ 
SUSITNA ttYDROELf:CTRIC PROJECt' I l 

j 

I . I ! 
WIND fREQUENCY SWmAHY FUR l~ATAfiA WEATHER STATION 
DATA TAKEN DUR!~G I-1AHCtl , 1981 

VELOCITY (MIS) 
0,2 1.0 J,o· 6,() !0,0 l'i,U GREATE~l 
TO TO TO TO TO TO THAN 

DIRECTION 1. 0 3,0 b,O 10.0 . 15.0 20.0 20,0 TOTAL 
•••••••••••••••••~••••~•••••m•••••••••••••••••••••••••••••••e•••••••••• 

. . 
~ ,18 b,20 ,67 0,00 o.oo 0 0 00 ·.o.oo 7.12 

NNE .11 5,9b 3.58 o.<So OeOO o.oo o.oo 9.65 . 
NE .53 b,71 15~33 ,84 o.oo o.oo o.oo 23.47 

ENE ,lib 7.b5 17.47 6,03 .14 o.llo o.oo 33e74 

E .tt2 ll,b3 l~. 1 0 !.93 e07 o.oo o:. 00 11.15 

ESE ,Sb 1,12 .53 .,14 o.oo 0.,00 o.oo 2.35 
...: 

SE ,35 ,07 o.oo O,OD o.on -. o.oo 0,00 ,42 

SSE .21 • 0 ,, o.oo G,.OO 0,00 o.oo o.oo .25 

s o.oo .o1 ,04 o.oo O,OG o.oo ·. 0,00 I .11 

ssw .u ,bO ,()4 o.oo 0,00 0.,00 o.oo .74 

sw ,07 ,Sb ,91 o.~o o.oc o.oo o.oo t.Sq 

WSI~ ,21 1,30 .a a o.oo 0,1)0 o.oo o.oo 2.39 

w ,35 1.19 o.oo o.oo OvOO o.oo· o.oo 1.54 

WN\~ .25 ,lJb o.oo o.oo o.oo 0,00 o.oo .70 
Vol 

NW .21 .4Q o.oo o.oo 0,00 o.oo 0,. 00 .70 CD 
NNW .11 3.23 .11 o.oo o.oo o .. oo o.oo 4.10 \ -
CALM .04 

\":) 

........ .... _. .. ----- ----- ........ ....... ----- ....... \ 
TOTAL. 1.1.10 Lt0.41 ltll.30 10.,94 .21 o.oo o.oo 100,00 

~" 
~ 

NOTEI ALL ~REijUENCIES EXPRESSED IN PERCENT, . 
• Z851 V4LID WINO OBSERVATIONS USED TO DEVELOP FREGUrNCY SUMMARY .. 
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SUSITNA HYDROt:.:LECTNIC f-'J<UJLL.l' 

WATANA WEATHER STATIOH 

11ARCHI 1981 
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R&t1 COUSULTANTS, INC, 

SUSITNA liYDROELECTRIC PROJECT 

WIND FREQUENCY SUHM~RY FOR WATANA WEATHE~ STAiiON 
DATA T~KEN DURING ·APRlL I 1981 • 

VELOCITY (H/5) 
0.2 1,0 3,0 6&0 to.o 15.0 GREATER 
TO TO T!J TO TO TO THAN 

OlRECTlON 1.0 3,0 6,0 !0,0 ts.o 20.0 20,0 TOlAL 
•••••••ft•••••o••~••••••~••~•••••••••••••••••••••••••••••••-••••••••••••• 

N .tts 8,69 1.15 o.~o o.oo o.oo o.oo 10.'19 

tiUE • t}Q. 9,3/t 5.31 oO'l o.oo o.oo o.oo !5.59 

NE .ao 7,57 9,44 .17 0,00 o.oo o .. oo 17.99 

ENE i'67 7.19 9,66 1,15 0,00 o.oo 0,00 tr..ob 
E .u .. l$,,97 1.67 ,21 o.oo 0,00 0,00 7~60 

ESE ,90 i ,35 ,56 ,03 o,oo 0,100 o.oo 2.85 ' ) 

SE .38 ,35 .1 0 o.oo o.oo 0,00 o.oo ,83 

SSE .ttl .to o,oo o.oo o.oo o.oo 0,00 .24 

s .24 ,07 i)., 00 o.oo 0,00 o ,·oo ·: 0,00 l .:u 
SS~I .14 ,28 .,07 o.oo o.oo o,oo 0.,00 ,49 

sw .21 ,76 ,9lt .to o.oo o.oo 0,0(} 2.01 

WSW ollf L,28 2.33 ,07 O,f)O o.oo 0,00 3,82 

w ,b5 1.68 1.08 o.oo o.oo o~oo o.oli 3,58 

WNW ~,~42 1.39 .73 0,00 o.oo o.oo o.oo 2~53 I \N 
NW .36 2.57 .to 0,00 o.oo o.oo 0,00 3.0b ti> 
NNW .bb 8.31) .38 o.oo o.oo o.oo o.oo ' 9.34 

0 
CALP-1 .21 _"'" ___ 

.... CI. ....... .. ...... --·-· . ..,,.,.., ........ ...... 
TOTAL. a.oz 56.28 33.72 1 .. 77 o.oo o.oo o.oo 100,00 ·~ 

' . : ..f) 

NCtfEr ALL f.Rf.QUENClES (XPRESSEO IN PERCENT, . 
• 2880 VALID WIND OBSEkVATIONS USED TO DEVELOP FREQUENCY 5UM~ARY 1;:, • 
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SUSITNA HYDROELECTRIC PROJECT 

IJATANA WEATHER STATION 

APRIL, 1.981 
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H&M CONSULTANTS, INC~ I SUSITNA HYDROELECTRIC PROJECT 

t;JND FREQUEtJCY Sll1'1MARY FOR WATAt~A WEATH(R STAtiON I DATA TAKEN DURING t1AY , 1981 ; 

VELOCIT'f (M/9) 
0.2 1,0 3'c0' 6,0 10o0' 15.0 GREATER TO TO TO TO TO TO THAN DIRECTION 1,0 3,0 &.0 10.0 15.,() 20.0 20e0 TOTAL' 

••••••~••••••••••~~n•••n••••q••~~•••-•n•••••••••••••N•••••••••••~uu•••• 

N .37 4,30 .77 o.oo o.oo o.oo o.oo 5.44 
NNE .30 3,93 1. 86· .o:s 0,00 o.oo o,oo 6.15 
NE ,30 3.tt-o 1.95 o.oo o.oo o.oo o.oo 5.as 
ENE .&o 3,8b 4,64 .z.n o.oo o,oo o.oo 9.31 

E , Bit 3~9'1 3.bb .bO o.oo o.oo o.oo 9,07 

ESE ,87 3,2q 1,,3tl .. '10 o.oo o.oo o .. oo 5.91 
~ 

.... , .. 
SE ,211 1. 28 .20 .03 0,00 - o.oo 0.,00 1.75 

SSE .34 ,81 .03 o.oo o.oo o.oo OoOO 1.18 

s ,01 1,08 .13 o~oo o,o·o o.oo ': 0,00 1. 28 

ssw ,44 1,58 .87 o.oo o.oo o.oo o.oo 2,69 

SW ,37 4,64 6.6i ,77 o .. oo o.oo (i • 00 114.65 
WSW ,&0 9,Q1 5,&1 ,b1 o.oo ('I~Oo o.oo 1&.30 

w .qq 5,65 1.85 .11 o.oo o.oo 0,00 8.,30 

WNL'f ,71 1. 76 .30 o.oo 0,00 o.oo • G,oo 2.79 I i 
\N 

I 
r~w ,30 2,02 .llll o.oo o.oo u.oo 0,00 2.7b 

~ NNW u3lt l4.37 .l41 o.oo o.oo OoOO o.oo 5.17 
l I 

...... I CALM 1.21 0 

I ----- -~--- ----- ........ ----- ---·- ....... -----TOTAL 7,12 5Sa75 33,03 2.69 o.oo o.oo o.oo too.oo i 
w ! 

I .. 
~ L, NOTEJ ALL F~EQUENC!ES lXPRESSED IN PERCENT. - I, • 

, 
297& VI\LJD WIND OOSERVJ\ T lONb ·~•S£D TO DEVELOP FRE.QUENCY SUMMAHY 
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SUSITNA HYDROELECTRIC PROJECT 

WATANA WEATHER STATION 
MA~u .. ,, 1981 
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R&M CONSULTANTS, INC. I SUSITNA HYDROELECTRIC PROJECT I 
' 

. 
HINQ FREQUENCY SUI1t·tARY FOR WATANA ~'lEAThER STA.TlON 
DATA TAKEN DURING JIJUE , 1981 . 

VELOCITY (tUS) 
0.2 1.0 3.0 b,O 10.0 15.0 GREATER 
TO TO TO TO TO TO THAN 

DIRECTION 1.0 3,0 b,O 10,0 15,0 20,0 20,0 TOTAL 
••••••••••••••••~•••••~·~•••••••~•-~a•••-••••••••~--~---~~•-••••••~••••• 

N .,45 3.&1 "38 0,00 u.oo O.GO o.oo Q • lHI 

NNE .qs 1,35 .38 o. o·o o.oo o.oo 0,00 2.1CJ 

NE .42 1,35 ,59 • f)3 o.oo Q,OO o~oo 2 .. 40' 

ENE .,59 1,Q9 1.11 ,03 0,00 o.oo o.oo 3,23 

E ,69 1.74 1. 8~ .07 o.oo o.oo 0,00 Ll.3q 

ESE .73 1,.81 .76 .07 0,00 o.oo o.oo 3g 37' 

SE ,2LJ l. 60 .. 28 o.oo 0,00 o.oo 0,00 2.12 

SSE ,ALJ 1.22 o.oo o.oo o.oo 0,.00 OuOO le35 

s ,35 1,42 .to o.oo OovOO o.oo ·, o.oo 1.86 

ssw ,2LI l.7q 2.Q~ .17 o.oo o.oo o.oo 4.56 l . 
S~4 .qs 5 •. H tll,56 1 • .55 o.oo 0.,00 o.oo 2lw70 

WSW .52 13.72 ILJ,lO ,76 o.oo o .. oo 0. 00 . 29.10 

w 1152 5,83 2.0~ c,Ol 0.,00 o.oo 0. 0>) 8~47 

l'lNW ,24 2.12 .38 of.loo o.oo o.oo o.oo 2.74 

Nl"l .35 1,25 .. 24 o.oo o,oo o.oo o.oo 1.B4 
w 

NNW .21 5,07 .35 1),.00 o.oo o.oo o.oo S.bJ ~ 
I CALM .63 ------- ----- ----- ....... ,. ..... . ...... ·--·- ........ 0 

TOTAL. &,60 50,63 39,&2 2.53 o.oo o.oo o.oo 100,0() 

' . - .: W . 
NOTEI ALL ~REQUENCIES EXPRESSED IN PERCENT. ' 

\JJ 
Z660 VALID ~IND OBSERVATIONS USED TO rzVELOP FREQUENtY SUMMARY ' .t . 
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PROJECT 

WATANA WEATHER STATION 

JUNE, 1981 
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B. HOURLY PRECIPITATION SUMMARY TABLE 

1, HOURLY PRECIPITATION VALUES ARE CALCULATED AS THE DIFFERENCE BETWEEN 
VALID CONSEQUTIVE HOURLY READINGS. WHEN EITHER OF THE HOURLY PRECIP
ITATION READINGS IS INVALID, NO VALUE IS REPORTED AND ZERO PRECIP
ITATION IS ASSUMED. 

2. A NON-AUTOMATIC ROLL-OVER TO ZER0 1 AS WHEN THE TAPE IS CHANGED> 
MUST BE FLAGGED WITH A NEGATIVE ONE (-1) AS THE PRECIPITATION VALUE. 

MONTHLY SUMMARY TABLE 

3, 

4. 

5. 

6. 

7. 

8. 

9. 

1 0 I 

11 I 

MAXIMUM DAILY AND MONTHLY TEMPERATURES ARE DETERMINED FROM ALL VALID 
RECORDED TEMPERATURES. 
MINIMUM DAILY AND MONTHLY TEMPERATURES ARE DETERMINED FROM ALL VALID 
RECORDED TEMPERATURES. 
MEAN DAILY AND MONTHLY TEMPERATURES ARE DETERMINED FROM ALL VALID 
RECORDED TEMPERATURES. THE MEAN DAILY TEMPERATURE IS DETERMINED FROM 
THE MEAN OF THE MAXIMUM AND MINIMUM TEMPERATURES. THE MEAN MONTHLY 
TEMPERATURE IS DETERMINED FROM THE MEAN OF ALL REPORTED DAILY MEAN 
TEMPERATURES. 
RESULTANT DAILY AND MONTHLY WIND DIRECTIONS AND SPEEDS ARE SUMMED 
VECTORIALLY FROi1 ALL VALID READINGS. 
AVERAGE DAILY AND MONTHLY WIND SPEEDS ARE ARITHMETICALLY MEANED FROM 
ALL VALID READINGS. . 
MAXIMUM DAILY AND MONTHLY GUST SPEEDS ARE DETERMINED FROM ALL VALID 
READINGS. ASSOCIATED DIRECTIONS ARE THE RESULTANT DIRECTIONS FROM THE 
RECORDING INTERVAL IN WHICH THE PEAK INTERVAL GUST WAS OBSERVED. 
PREVAILING DAILY AND MONTHLY DIRECTIONS ARE D~TERMINED FROM ALL VALID 
READINGS, THE REPORTED VALUE IS THE MOST FREQUENT DIRECTION OBSERVED. 
MEAN DAILY AND MONTHLY RELATIVE HUMIDITIES AR£ ~CTE~MINED FROM ALL 
VALID READINGS. <ARITHMETIC MEAN> 
MEAN DAILY AND MONTHLY DEWPDINT TEMPERATURES ARE DETERMINED FROM ALL 
VALID READINGS. <ARITHMETIC MEAN> WHEN THE WIND SPEED IS LESS THAN 
1 Mls, WHEN THE DEWPOINT CALCULATES TO A VALUE GREATER THAN THE 
RECORDED TEMPERATURE, WHEN OR THE DEWPOINT CALCULATES TO LESS THAN 
MINUS 47 DEGREES DR MORE THAN 27 DEGREES, THE DEWPOINT IS NOT USED. 
DAILY AND MONTHLY PRECIPITATION VALUES ARE DETERMINED FROM ALL VALID 
READINGS. 
DAILY AND MONTHLY SOLAR ENERGY VALUES ARE DETERMINED FROM ALL VALID 

3 B .. ·~to-3,s-

.. 



• 111 

READINGS. DAILY SOLAR ENERGY lS DETERMINED BY AVERAGING THE RECORDED 
SOLAR INTENSITY AND CONVERTING THE UNITS. THE MONTHLY VALUE IS THE 
SUM OF -ti~E- DAILY 1V'' u~o _ 1'1 . • h L '·- ,J , 

D. THREE HOUR SUMMA~Y TABLES 

1 · THE TEMPERATURE REPORTED IS THE TEMPERATUPE RECORDED ~T Th~ r··· f'• c-· .-. '[ f ... , ,_. -· -· ·1· • '1-,;:. .. 1.: r._. • .. .I, J::. lJ l ••• l"l :. I 
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5, THE WIND SPEED REPORTED IS THE THREE-HOUR VECTORIAL RESULTANT OF DATA 
RECORDED UP TO THE SPECIFIED TIME. 

6. THE GUST DIRECTION REPORTED IS THE DIRECTION OF THE MAXIMUM GUST 
RECORDED DURING THE PRECEDING THREE-HOUR PERIOD. 

7. THE GUST REPORTED IS THE MAXIMUM RECORDED DURING THE THREE-HOUR PERIOD 
8. THE RADIA 7 ION REPORTED IS THE SOLAR RADIATION INTENSITY RECORDED AT 

THE SPECIFIED TIME. 

E. WIND FREQUENCY SUMMARY TABLE 

1. REPORTED DATA ARE DETERMINED FROM ALL VALID READINGS. 

F. WIND ROSE GRAPHICAL PLOT 

1. PLOT IS A GRAPHICAL REPRESENTATION OF THE WIND FREQUENC) SUMMARY 
Tr~BLE. 

• 

• 
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G. GENERAL NOTES 

1 I 

I 

b. 

Tl··::::: FIF~ST Dt,'( OF Er~iCH r1DNTH MUST H,~t,.JE THE Pi~ECEDING 
r..,.. •. , ' ('I r; ,.-J.I'"\ (" T ........ , ... , .. ·r·r"D• '• c·· T' ..... F' ... f> ("1' r' .... /o I'·~· ·.'1"' 0.... T' :E h 1 .:... .... .. t -: 1. ...1 "' ._ ... ; ... 1 . '=· :. ~ 1:. r-1 ,.:. r·1 1:. - .i. -. ,:- 1\ r:.1 : . • J. , ..• • .. -;o ,,.. :-, ::. 

. .., T r· .... .. r·· .. , It" D r=·) Y " S L r., b r< i::. Ft . : .: I'~ •.:.· > 

i'lDi··,JTH 1 i~·,T 0000 HOUF<S 1 PHIDi~ TO RUNl·~I.NG THE E:Ur·1r·1f:1HY. 
] . ' I ,. "j" .,. ,., L I ~ I I I .... ~ ,... ~· r• ~· E c·· I D I 1' .. T .,. "] . J f" • I' . ' ' . ~· ' , ~ . ,., I , ... . l\ ... J , .. ; . • .... foo) j __ IJ:. :- l.Jl'~ ... t:: -:. ... I • j-j .. l f'. . ;:H .. n I'H .. 'J r.· 'f l f:·Lt! ... ::. • 

FIRST DAY OF THE 
·r·l-1 ]' c pI' 0 I J IIi E s c,!·.J I o ,_,._. _-\ ., 'r • · ••• '\- I 

FLAGGEJ DATP TS ~n1· lJ'Q~D· !.;~,~~~ ~,,, E~-,ro~ 1 ·~:·,\,.t:- rs F7 lb~~r~r) tJrJ DATA IN 
• " ""· "-· 1 • ·- ... _. -· :a ..-,; • '"'- "'( r-t ~ ' ... • • • ""'- ~- • • x _ _., "•· _ ~ .... •• 1 .... • ) • •• -· THAT LJNE IS USED. 

. ... ,,~:.·,-:-, ,::, 1-:_.,· .. ,.' l:i ;::· r.: I /o. ! .. 'I' i·.l •: T l .J \::' :;. ;::. I .! 
! • • .... ; J .... ~··: ~ ... , .J .... ; '.. •. • ' ' .... ~ • -- "'r' 

TREATED AS BAD DATA. 
THE FOLLOWING ARE THE VALID DATA N ·:-.'Gr.:'f" .. ,,,.,.., ... ,l-, .. ·~r·· .. -·,.-("1-· I- 4 ;; 1 -..-, .... '\.! ,·::,I 'o/ .. :••, ! I } ,·.:, I ,· .. , i I I :-. J i 1... I , ........ , .. ,.. .-.1· ,· ••• ( .. ::. ,:-;. 

•-· .._.. ./ -· • \·~ ... 1 .... • r .... 1 1. •• ,.,.. _... t .... • • 

l ·r·· .... . t'lt:. 

TEFlP 
1.1 ·~ '\} ..... 
w.!.l .lJ 

DIR 
RH 
PRCP 

SOL 
GUST 
B~1TT 

0000 through 2400 - at specified tiMe intervals . 
-50 thr-ough +35 

0 through 99.9 and less than or equal to GUS7 
0 thr-ough 360 
0 through 99 
0 through 99.8 ~ greater than last PRCP except in 
the case of an autoMatic roll-over. The dif~erence 
between PRCPs cannot exceed 30MM. A '-1' iMplies a 
Manual re-start. 
0 through 150 
0 through 99.9 
9 through 14.5 

[.!.J 7 .D THE FOLLOWING ARE THE Dir~ECTION Rf~NGES USED IN THE PREVAILING 
~ IRECTION 1 WIND FREQUENCY AND WIND ROSE SUMMARIES: 

DIRECTION 
-------...-..-

NORTH 
NORTH-NORTHEAST 

NORTHEAST 
EAST-NORTHEAST 

EAST 
EAST-SOUTHEAST 

SOUTHEAST 
SOUTH-SOUTHEAST 

SOUTH 
SOUTH-SOUTHWEST 

.SOUTHWEST 
WEST-SOUTHWEST 

WEST 
WEST-NORTHWEST 

NORTHt.t,IFST 
NORTH-NORTHWEST 

---------------
350 

12 
35 
57 
80 

102 
125 
147 
170 
192 
215 
237 
260 
282 
305 
327 

through 
through 
through 
through 
through 
through 
through 
through 
through 
through 
th;r•ough 
through 
thr•ough 
through 
thi'' 0 ugh 
through 

11 
34 
56 
79 

1 01 
124 
146 
169 
171 
214 
236 
259 
281 
304 
326 
349 

.. 
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PROCESSED CLIMATIC DATA 
VOLUME 6- DEVIL CANYON STATION 

MARCH 1982 
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ACRES AMERICAN INCORPORATED 
1000 Liberty Bank Building 

Main at Coui't 
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R&M CONSULTANTS, INC. 
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PROCESSED CLIMATIC DATA 

VOLUME 6 

DEVIL CANYON STATION 

JULY 17, 1980 THRU SEPTEMBER 30, 1981 



The Devil Canyon Climate Station was installed on July 17, 1980, 

on a ridge on the South bank of the Susitna River 1z-mile 

downstream of the Devil Canyon damsite. It is located on map 

Talkeetna Mountains (D-5) SE~ Section 32, R1E, T32N, Seward 

Meridian. The data were collected using a Meteorology Research 

Incorporated (MRI) Digital Weather Station. Data thru June 30, 

1981 were processed by MRI and all subs·equent data by R&M 

Consultants. An explanation of the parameters measured is located 

at the back of this report. 

3 B-tb- L/o 
m11/b2 

.. 

• " 

.. 



ALASKA. POWER AUTHORITY 
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VOLUME 4 
VOLUME 5 
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H~H CONSULTANTS, INC. ----·-·-

SUSITNA HYDkOELECTRIC PROJECT 

WlND fREQUENCY SIJtlt-IARY FOR DlVIL CANYON WEATHER STATION 
DATA TAKEN DURING JULY I 1980 

VELOCITY (M/S) 
0.2 1.0 :s.o b.O 10.0 15.0 GHEATER 
TO TO ro· TO TO TO THAI~ DIRECTION 1.0 3,.0 6:.0 10.0 15.0 20.0 20.0 T07Al 

••••••-••••~•~·-~------~----~•••a•••••~••••••-•••••-••n••••••••••••••••• .. 
N 1.:>2 3,.05 ,.15 .07 o.oa o.oo . o.oo 4.79 

NNE 1 • 7 ,, 5s06 .ao o.oo o.oo o.oo o.oo 7.b2 
N£ l •. H 4.79 .15 o.oo o.oo o .. oo o.oo b.2U 
ENE .ao 2.54 o.oo o.oo o.oo o.oo o.oo 3. 311 

f:. l.bO 3,34 o.oo o.oo o.oo o.oo o.oo 4.93 
ESE 1.61 3.41 o.oo e.oo o.oo o.oo o.co 5.22 
SE 3.05 J.o5 o.oo o.oo o.oo_. .0. 00 . o.oo b.Jo 
sst. 4.14 2 ·''7 o.oo 0 . .,00 o.oo o.oo o.oo b.bO 

s 3,.bj 1.4~ o.oo o.oo o.oo o.oo o.oo 5.06 
• ssw 2.03 .eo o.oo o .. oo o.oo o.oo . o.oo 2.83 

sw 2.96 1. 23 .07 o.oo o.oo o.oo o.oo 4.28 

t'ISW 2.7b 3.48 c29 o.oo o.oo o.oo o.oo 6.53 

rJ 1.52 b.lO o.oo o.oo o.oo o.oo o.oo 1.b2 

WNW 1.7q 9.H7 .22 o.oo o.oo o.oo o.oo 11583 

NU 1 ~]II Q.!4 1.02 o.oo o.oo o.oo o.oo 11.90 

NN1'1 1.&0 2.,63 .15 o.oo o.oo o.oo 0.,00 ll.57 ~ 

~ CALM 
• 51 

' ---Clfll- ----- ----- c ....... . .... .,. __ .... __ ----- ----~ TOTAL 33.96 b2.b3 2o83 .07 o.oo o.oo o.oo 100.00 ........ 
~., 

\ NOTE! ALL FRE.tWE:t-ICU·:s f-.XPfH:.SSED lN PERCEtH. 
-t.. 
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I 1 I I t t 1 I t I 
I t t I 1 1 I I 1 I 
I I I I 1 t 1 I f f 
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:: ~ ~ \ I:::: 
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~ \ ·. .. ·.. ..· .· . : : 
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".. ·.. ·.. .... .· .· 
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f<&N COW3UL T AIH S, INC. ------···-1. 

SUSI filA tiYDfWELECTRIC PROJECT 

WIND FREQUENCY SUMMARY FOR DlVIL CA~YON WEATHER STATION 
DATA TAKEN DURING AUGUST I 1980 

VELOCITY (M/S) 
0.2 1.0 3.0 u.o 10.0 !S.O GRfATEFt 
10 TO TO TO TO TO THAN 

DIRECTiON 1.0 3.0 o.O 10.0 15.0 20.0 zo.o TOTAL 
--~----------~-~--------------~·-----~--------------R·-------UD8·-~---ft 

N 1.,21 .57 .06 o.oo o.oo o.oo . o.oo l.Bb 

NNE 1 • 115 .57 o.oo 0.,00 o.oo o.oo o.oo 2.02 

NE 1.05 2,58, o.oo o.oo o.oo o.oo •.• 00 3.o3 
j 

ENE .73 2.75 o.oo o.oo o.oo o .. oo o.oo 3.47 

E cOl 4.3o .32 OeOO o.oo o.oo o.oo 5 .l19 

ESE. 2.75 4.be .bS o.oo o.oo 0. 0·0 o.oo 6.08 

SE 2.2b 2.50 o.oo o.oo o.oo o.oo o.oo ~~ .17 

SSE 4.26 1.o2 o.oo o.oo o.oo o.oo o.oo 5.,90 
e 3.9b l.Bb o.oo 0.,00 o.oo o.oo 0,00 5.82 "' 

I 

ssw 2.58 o.oo o.oo o.oo I 

3.39 .,61 o.oo o.oo 
SW 3.47 1.29 o.oo o.oo o .. oo o.oo o .. oo 4.77 

WSW 2.2b 3.23 0.,00 o.oo o.oo o .. oo o.oo 5.4Q 

w 2.75 b.36 o.oo o.oo o.oo o .. oo OROO q 0 t:s 

WNI'I 2.2o tz.aq .at o.oo o.oo o.oo o.oo 1~.91 

NW 1.70 l1. 71 1.78 o.oo o.oo o.oo o.oo 1S.lq 

NNi'l 2.b1 1.70 .lb o.oo o.oo 0,.00 OeOO 14.52 .W 

CALM .. 57 
\)\ 

----- ------ -~--- ----- ----- ----- _____ .. 
----- ' TOTAL 3b .... 19 59.qS 3.60 o.oo OaOO -o.oo 0~00 100.00 () 

' NOTEI ALL FREQUENCIES lXPRESSED IN PERCENT. -t. 
1238·VAL1D HIND OBSERVATIONS USED TO DEVELOP FREQUENCY SUHMARY -t, 

f 
• • 

... ..... .~ . ' 
• ~ - 11' 



t 

• .. 

. . . . . (A . . . . . . . . . , . ,~-.... ······, ~; .• . , • ./ t:•i ... w;-~ ) ~ ":. •. t ;_ ... ,• .J al. ' _,· .. ··~·~!t•Jfl , .... ,~:.l~:;:J!t(' .. lt .,·,u\,•.1a' \ *t .. , '.·, ~ f '~ •.• / •• ..·.. ,. 'j~ 

I •• • ..... iqu • ZPC0¥24#Wsae:cawz•cz:st#liill!ll •• MWIL&A »:tAAMWWS!IU!AiDI\If11ttmtr.,.t"r' ... .,...._,r-_ ..... "'''"'"''-t"'"_._.,"'""' ..... ........,.. .. f,...,~,, .. ,. ... ..,. •. ~ ... r.,~'r.rt'''*i'*'ftf.ilti"·' -- .-.- ~ r-- ....., , Jt ' • '1 • .A. ll.""~r~-'• t. '.1 ,. .. \~ -1- ' t •, . .t.o l i I • •t • J '' . '• ~ • t .'1 J ,. ' , • 

~ 
Cb 
\ 

-.. 
0 

' ...t.. 

lr' 

SUSITNA HYDROELECTRIC PROJECT 

DEVIL CANYON WEATHER STATION 

AUGUST#1980 
HORTH 
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- k&H CONSUL TAtHS, INC. 

SUSITNA HYDkUELECTRlC PROJECT 

WIND fREQUENCY SUMMARY FOR DEVIL CANYON WEATHER STATION 
DATA TAKEN DURING OCTUBEH , 1960 

YELOC ITY (M/5) 
0.2 1 s 0 3.0 b.O 10.0 15.0 GREATER 
TO TO TO TO !0 TO THAN DIRECTION ~ • 0 3,0 b..,O 10.0 15.0 20.0 20.0 TOTAL 

••••••••••••P•ha~•••~•••••o•••••~~·••••••~•••••••••••••••••••••~•••-••• 
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CALM 3. 5tl ~ ----..- ----- ----- ..... , ... ........ ...u .. _ ----- -----TOTAL za.oq 61!" tl(, 3.85 .07 .. 03 o.oo o.oo 100.00 \ -~ 

NOTE 1 ALL f HlflUEIIC I ES E XPRf.SSED 1 N PERCENT. \ 

..t:... 
2935 VALID rn•m llBSEfiVAT!ONS USED iO DtV(LOP fREQUENCY 5Ut-1MAkY ~ . r:-

l 
~ 

• 
' 

• .. - .. 



• 

4/. 9 

Vl 
\):) 

' ""' C> 

' ..t, 
-o 

.. ~ ' '1.•Jt. ·~-~ ..... , " •.• ! : H ;~I i''lz \At l'r·t!! •• ~ ;t., :4~i ,. ~' i• '· I t f ' f 1 '"J,o "! ., . ·•r(\·• . 
I . v. ' 

-~ NCI.#ICfliliMUllfUtl..-::a:MIIiiiJ •• QPI ••tAbltti .. QI0U.WiMlfltl'm*'!•'-'~~t/t"~1\'l~'t~Ph'H''r'•'·lr·•ff>·!lo('l'"~',..l•'~l .. ,,.; · · 

SUSITNA HYDROELECTRIC PRO.J£C'f 

DEUIL CANYON WEATHER STATION 

OCTOBER, 1980 

HORTH ........................... ___ ~-
······· ..... .. . . .. ·· ·· ... ~ ~ 

~· •••••••••••·•••••• !JC.IIIf ~ •• .. · ........ .. ... .,..-: • .. 
• •• .,.A .. • ••-:; •,. •. •, .. ..·· ·'··· · .. 

•• •• ~lllo... • • . • .. . .............. ··~~t•• ·-. -.. 
,• .·· ....... .... .. ··. ". 

,· .· .... ··. •, ·. 
, • • •• Ill " .· .· .·· ·.... ·. ·. • • • •s"' . . . • •• ••••••••• .A • •• • • . . . .... .... . ' .. .·· .. · .... ·· . ··... ·.. ·.. •. 

:' / ... ..·· ··.. ·.. ·. . 
• • : .. ••• l ll11 ••• •• •• 
; .. ... .·· .................... ·.. \ 
I f f • .• •. •., J l 

: : •• •• •• • . ... " fl. • : : .· .: .. · s' ··. \ ·. . : : : .· ,.· , . .... .. . ·. ·. ·. 
e • • • • •• • •.. \. • • 
: I : : ,• • • •• •• \ . . ' ' . ,' . . . . . . . 

. 
' . . . . 

• : : I ,• _- '• •, 
• • • I I • • • 

UEST
: I ' o t o t 

• I!::: : \ 
: : : ~ ~ : 1EJ : 

. 
' . • . . . . . 

I 
I 

• 

: S I I t 
1
1 ' I f 

. . . ' . . . . ~ : : ~ ~ • I : 

' I ' • '. I • 
\ ~ ·• •. ·• f .· • • e • I 

: 
: • I . . . . . . . . 

' ' . . . . 
It ' ', •, '•. I : • 

~ \ •. .. ··. ... : : ~ ·. ·. ... ···. ,• : / ... ·. ... ·.. ....... ... ... : 
t t t 11 I I I 

• . . . 

. 

• . • • • . . . . . 
I . 
I .... 
I 
I 

:EAST 
' . . 

I . 
I 

• • . . . . • . . . . . . 
' to .. .• • • " \ ·.. ·.. .· ,- ". ·. •. ·. .. ·. ..•' ,. •' .· ' . . . . .. .· . . 

•• ... '·. • ............ ·-······· •' If. : . . . .. ' . 
.. • •• tl ,. • . " . . . . ·. •, ··.. . .. ·· .· ·' . . ... .... . . . . ··.. .. . .... .. . .. ····· .. ·· .. · . .. . ... ... . .. .... . . . . .. . ' .. .. . 

• • • .1' ,• .. .. .. . 
• ... •• If .... .... . . ... ······ .·· ··. . .......... I!'.......... .·· ..... . ..... .. ... . .. ·· . . ... ... . . ........ · 

·- •• G-.., •• '• •., I •. ••····· 

SOOTH 

WIND ROSE PLOT 

UIHD SPEED 

"'s 

>211 

;jlS-2" 

ae-1s 

~~· s-1a 

J-6 

~, 

Jl::. 
Wc"Ut 

e . 
!, • t 

f 
I 

! 
f. I'' 11;' ., ''I" q!.C:· 

~ • , r: 

!. 
' 
t 
t 
t 
f 
1 
~ 
/ 

! 
I 

.. · 



~ 

H&N CONSULTANTS, IHC. 

SUSITNA HYDROELECTRIC PROJECT 



• 

• " 

. '. . ,• 

(;tl 

{)!, 

' ....... 
~ 

' lA -

\1) •... '! 
. ' . . . o I 

,f 
~· t • ":' j: 

• I 
(\.! 

' I• ·. : ·-· .. 
+ ,,. it' 

~;~ifl·~ 1':ft'·"•""'•' H•'' •• I 

SUSlTNA HVDROEi..£CTRIC PROJECT 

DEVIL CANYON WEATHER STATION 

NOVI:.MBER, 1980 

HORnt 
···········•···· •. ··•·•·•• ····-··3111 ... ·· .... ... ·· ··· .. . .. 

•" ••••••••··-· •• ~CII 
0 

•• • ••••• •• • •••• "iiW:.., ., • .. · .... ·· ······ ·· .. ~ .. .. . 
o•' ,,•• "••, '•, , .· ········ .. .. ~e" .. . ... ..·· .. ······· . . . . .. .. ··. •,. , . .. . ., . / ... .... ··... •, · .. 

• 0 •• •• • • 
• ' • IC:II • ' • ' ' •' ,,,.••••' ••• Ar... ·, •, • . .. . ... .. . . . . 

.' I / •• ••• •••. ·., \ \ . . . . .. . . . . , . .• ·. . . ' ! .. / ... ... ··.. ··. ... ·. . .. . .. ............. . . . . 
• 0 • 0 •• • ••• • • • .. :! / .... ···. · ..... ' ·. . . . . . .. . . . . 

: : : .. ... " ··. .. ·. ·. ' :. :: ... ·. ·. ·. \' , I I 0 • • • • • • 
I· t o 0 o ', I o I 0 

I I I I I ,' I\\\ ·~ . . . . . . . . . ' 
-sT: • I I I f \ \ I : I I 0 • • • • • 0 • I ... ~:: . :! ~. 
:I:'': . '': 

o I I I t o > 

0 
0 0 

: : : \ \ •. , ' \EAST 

\ 

o 

0 0 
0 

o I o 
I 

0 0 
0 

o 0 o 

o I o < o '• o 
• 0 • • 0 • ' . . . . . . , 
: : ·. ·. ·.. ··.... : ' \ ·. ·. ·. : 0 0 0 o o, I 

o o I o o t ·. •. ·. ... ··.. : . . . . . . 
I o 0 ' '• 0 ·. ... ... ··. : ·. '• •, ·... . .. ·. ·. ·.. . . . .. .. .. ·.. ··. .... ... ; ·. . . ·.. ..· ... .' 

'•, ·.. ..... .... ... ... . . .. .. . . ·. ·.. .. ... . ..···· .· .. ·.. ··.. .. . .. ..... ......... . .. · ... 
··. ··... . .. ·· .·· ·.. ····· ... ·· .·· .. . . .. .. . .... ' ............... -········ .. ·· ... . ..·· . ·..... . ... ··· 

... ·-· .... ··········· "" ............. . 
SOOTH 

UIND ROSE PLOT 

• # ". 

"'IUD SPEED 
t11S 

)2t 

\ lS-ZI 

lt-15 

6-11 

~J-6 

d'' 

,.: . .._ 
~·1 " ' 'I•~·~· :IU.'t>tr,.! 

"''f'l"., ., 

. 
1 

l 
I 
I 
j, 

f 

! 
i 
l 

J 

l 

r 





. ·- .....
 

·
~
 . .. ... 

~
 

...
_ 

':!
:: 
-

(
)
 

~
 

.)
 

H
 

-
1-

-
... 

.... 
-::..

 
.., 

<J
: 

~·
 

:'
) 

r--
'· 

.....
. -

t.
J)

 
X

 
. -

·J<
, 

• 
~
 

::
 
~
 

u 
LU

 
~
 
-

I 

!$
) 

0
0

 
0

')
 

-·
 

-:
r 

f-

J. 
,_ 

\I
: 

u 
w

 
.....

. ... 
~
·
 

:..1
 

:::
3 

,... 
... J

 

I I 
• 

..
_

 

-- 0 0
 

:X
 

>
 

l 
~
 

z:
 

>
 

<I
: 

I. -
u 

- ~ 
...

.J
 

... ... 
""

'"4
 

-)- :
:>

 
.... 

w
 

~'
) 

Q
 

:l
 

0
: 

I.J.
.J 

C
Q

 
E

: 
l.U

 
(.

.)
 

l.J
.J 

Q
 

V
')

 

.· . 
. . . . . 
..··

····
 

. 
. . . . . 
. 

Q
 

~
 

U
'l 

w
 

t.
n 

nJ
 

-
s 

U
J 

' 
~
 

I 
I 

-
U

\ 
n.

 
c 

ru
 

1
n

 
• 

I 
I 

Il
l 

.....
. 

-
-

U
l 

,.., 
Q

 
!'

>
 ...

 ~
 4

 
z:

 - :a 

··
··

··
·-

··
·-

··
··

··
-·

··
··

··
··

 
~;

;;
::

.•
..

 
. ...

.. 
.. 

·-.
 

-··
 

.. 
... 

. · .· 

.. .·· . 

4 
•
•
 -
--
··
--
··
·-
~·
-·
··
-

•
•
•
 

.. -
···

···
···

 
····

 ....
. . 

.. __
 ..

..
..

..
..

..
. ..

 

·· ..
. · .. 

.. ...
 •.

 

··. ·. ·· . 

· . ..
 

·. . .
 . · . .

 . . .
 . . . . .
 . . . 

. . . 
. . . 

. .. ··
·•· 

. 
···· 

.... . 
. . . · .

 
... 

. . . 
-:

 
~
 • . . . . . . . 

:r.
• 

...
 : ~~
 -· . j . ~ . . . . . . . \ 

. ... . . 
,..

 
IN

 
t"..

r I . . : . . . . . . . . ~ . • . . . . . : .. . ·. . 

. . 
:1

 
"f

 . . . . • . • . . . ~ . . . . . . . . . . . . . . . 

. 
.:

 
~
 -= .
 . . . . . . . . . . . ·. . . . . . 

.. ·· . 

. . 
l:

t 
: 

s
: -· . . • . . 

• &A 
. • • . 

. 
. 

.....
 

·•.. 
. 

....
 

.#· 
·11

. 
•..

 ..
..

..
..

 •.
. 

' 

. . . . ; : 

. . \ 
. . . . . . . . . . . : 
: .. 

. 
·~
 

. 
... 

··..
. 

-·· 
~ 

. . . · . . . . .
 . . . . . . . . . . . . . \ . · . . ·

 . . •. '!!·.
 . . . . l . . • . . . . . . . . : 

. . . . .
 

. 
. 

. 
•·•. 

. '• 
·-...

 
·. 

·-.
...

...
...

...
.. ··

 
" 

·· ..
. 

. . 
.. 

. . 
.. 

.. 
····

·--
--.

...
.. ~

--
~.

,.
 

·· .. 
··.t-

... 
• ..

 
·. 

····.
... 

··· .
.. 

. 
.. 

.· 
.· 

..· 
. 

_ ...
. 

. . 
. .·· 

. . . 
. 

··. 
... . 

. 
•.

 
.....

.....
 

....
 ...

. 
. 

•·...
 

··.. 
·--

·-·-
---

-···
 

.. ··
 

.·· 
. 

·--.
. 

.... 
..

~ 
'·

 
-.. 

.... ..
 -··

 
.· 

.. 
....

....
. 

... 
. 

. ... 
· 

··..
 

··--
---.

.... 
-··

-··
·· 

-· 
.. 

..· 
···.

.. 
_ ...

 -··
 

····
····

 
.-·

···
· 

·--
··-

···
···

-··
···

-··
 

.• 

. . . . . . • . . . . . t : . . . )i . . I . . : . . . . . . . . . 

" 
.. • 

r- 0 ...
.l a.
. 

U
J 

<
.f

) 
0 0

::
 

Q
 z:
 

.....
.. 

:::
:3 

3
8

-t
o

-.
5

'"
3

 





f~ 
~ 
''Y" 

• 
' ,, t, ~ •• .-•f .• •4 :f\~ .. ,:il·,*\.t~·< 

• 4 I Ji •_I •. l ~~·· r. •., .. ~-'-t 
~ ' " t l. • $ tl • I 

... 
• ! t. t- j 
~ 

?,----

:'1~-
• I . ; 

·, 
• i 

·' J I 
. . ~ 

....,_.. • m t r •• a a a 1 a 1 ua 1 n 01 U 1 t 1 q p 1 11 -- t••JiMtlllil ... tiif.'~~lfi!lbJ•Iilt¢Jl~~·~~l! ·.'I; ,:;y; t t' ·~.:· 
i ::- il \ J ~ ,-~~ • 1 ~t, ~ " .. , -~ t ·~ ~ :· 

SUSITNA HYDROELECTRIC f'f10Jl:.CT 

DEVIL CANYON WEATHER STATION 

JANUARY, 1981 

NORlH ··4'"················ ···--··.3~· ;)····· ···"· ····· ·· .... .. ·· ··· .. .. ·······-·······-~· ... .. ·· ,.,........ ····· •, .. . ·· -.... -- . .. . "•, .. · .. ··· ...... · .. 
•• ••• ···~· ••••••••• jt8- ·•• ·• 

• $ • ••• ••• • • .. .• ····· . ..... ··.. "• .· .. · .... ··.. ·. ·. .. .· .·· ',. ", ·. • • • tell • • • • • •• • •••••.•• -4 r. •• • • . . . .... . ... . . . 
' II I •' • *•• ._ • • . . ., .. .. . . . 

,' .-~ .. · .. ·· ··.. ·.. ·.. ·. 
,.· .: . .-· .. ·· ··- ···. ·.. "'. "\ .· :' .·· .·· ······· .. .-.......... ·.' ·.. ·.. •, .: .. .· .· .. ·· ··.. ... ... ·. ·, . . . .. ·. . . . ' : : .· :· .·· s• ··. ·. ·. \ ~ 

I f I t • I 't \ I . ' . . . ... --··~-.. . . . ' i::: .... ·· ·· ... \ ~ ~ \ 
t I::: •' ·. 1

, ~ \ • 

t I • ' : •' • -t t I :::I!! • ; ! ~ ' . . . . . . . . 
•ocsr· • ' ' · · · ' 'E 6 5T WL : 1 : : 1 : ! : ~ n . . . ' . . . . ' ' . . . ~ . . • • • • • • • • t I t I t • I I : . : ~ ·. '• : : 

t i 11 - ' ' t I 
t \ \ •, \ • ,• I 
• I t I I I t . . ' . . , . . ... . . •. . . . . . . . . . 
~ \ •• ~ ••. ! ! . ' . . ·. . . 

t'. •• ••• ••• ••••• I fl II . . . . ... ...... ... . , 
c " lj ' • • . . . ·.. . . 

t I I • • t 
• t • '• f I ·. ·. . . . ... . .. ,•" : .,. ·.. ·.. .... .· .·· 

I •• I .I •• t . " . . , . ·. ..... .· .· . . . . ., 
·11.. •·.. .. ... ,.... . .. -···· .• ·' .-· · . ., .. ·... . ..... ······ ... ..·· .·· . . ··.... . ... ·· .. · ,.... . .. ,. .. . ..... ·· .. ·· ..... .. .. .. .... .. ........... .. .·· .. .· .. ... ... .. .. .. .. .. ........... .--·-····· -......... ..,,. ......... . 

UlttD SPEED 
ft/S 

)2~ 

15-2~ 

li-15 

t16-ll 
I· 

IJH 
tl l-3 
r, 
I .z-a 

CAU1 

/~~~ 
-.._J • J•• 

~ t'· • 1;· ,.,; '· 11,, ••. ~ :n1.M! ~rt 
~I ~ J 'f 



R&M CONSULTANTS, l"C• 

SUS! HIA HYOHOE.LEClRlC PROJECT 

.,. I 

I • -· 

-----·------------------------·- -----



• 

.. • 

l 
C) "_,... 

• ll • '' ••! ,ttll'•t ·•''""• ,,11''""1•,1t .. • ~, • • ,., • ' _,... r •. ~- '• .. .. . . ' .. - ... ... ., ~"~ 

l . 

~lo .. le·~• IFIIt• 1 I I tl r..-.w:tlll!(.~r•u•Ja• II. SJal I FD IMl.liiJ$1:'-Jt'·ftt--~.a."~illilt~·~~-~;t!lll:-\t.S~·~~·,,i; 'l • . ,. 

w 
t'b 

' ..... 
C' 

' \r, 
.J 

SUSITNA HYDROELECTRIC PROJECT 

DEIJlL CANY0H WEATHER STATION 

FEBRUARY, 1981 
HORlH ................... 3'" ······· ······ ······· ··· ..•.. ... · .. 

•• :Ji:t.l •• ... ············~· ··. .... ······· ·~..... ··. .... ........ ······. · .. .... ····· - ···.. ·· .. •' .. ··-·····i:f. '• . . · .... ........ ........ ·.. ... .. .• .~· ··.. ·. ·. . . .. . . . ... ..· .. ·· .c. ··... ... ... . . . ............ . . . . . .. ... ~.. ·. . . . .· .. .... ... . ·. . .. .. .• ... ··. ·. ·. ·. . . . .. .. ·. . . 
; .' ,•' ,•' IU '•, •. •• \ 

; . . .· ............ ·. ·. •. \ • I : ,• , •• • '•., •, • • • .. .. .. .· ... ... •. •, \ \ . . . . .. •. . . . .. .. : .. .·· " ... \ \ : 
• • • • • • \ I ' : : .. ... .. · . \ . : 
:::.... '': 
: : : : : • \ : [A$T • • • • • • • • I I: • I I i 

i /I I I I l • • • • • • • • • • • • • • • • • • • • • II£ ST : : : ! ! ' I I - . . . . \ . . 
\: \: \ :I • • • • • • • • • • • • • • 
'\ \ i \ , I: i ', ', ', \ : / I 
• • • • • • • • : \ •, •, '•,, : : I 
\ \ \ ... .. ... / /: . . . ·. . . . . 
\ \ \ ·. ... .· .. : . .. ·. ··., .... .. .. .· 

: ·. ·. ·-. .... ..· .• .. ·. .. '•. .................... .·· .. .. \ \ ··.. . .... ... ... 
• • •• •• < • . ' .. . .• . .. ·. ..... ..... .. .. . ·. ····· ..... .. .• ... .., ........ _.. ·' ' .. .. ... .. . . .. ... .. •. .. .. . ·.. ··.. ... -····· .. ·· ·.. . ................. ~ ... . .. . . .. .. .. ~ 
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R'N CONSULTANTS, INCe -·- ·-.f f: 
L 

I f SUSITNA HYDROELECTRIC PIWSECT l 
' :· 

WIND ifREQUf.NC. Y 5W·II-11HlY FOR DEVIL CAN'fON WE. A HIER STATION . I 
DATA TAKEN OURlNG MAHCH , 1961 I 

VELOCHY (M/S) 
0.2 1.0 3.0 b.O 10.0 15.0 GREATER 
TU TO TO TO TO TO THAN 

DIRECTION l.O 3.0 6.0 10.0 15.0 20.0 20.0 TOlAL 
u•••••~--~••••••a-••••·~-•-•••••••••••••••••••••••••••••••••••w•••••••• . 

N .07 .zq o.oo o.oo o.oo o.oo o.oo .31 

NNE .. 41 .62 o.oo o.oo o.oo o.oo o.oo 1.23 
. 

NE .75 3~b9 .to o.oo o.oo o.oo 0,.00 4.54 
I 

ENE 1.09 9.q9 .56 o.oo o.oo o.oo o.oo ll.lb 

f. 1 .. 23 l3.b~ 1.13 o.oo o.oo o.oo o.oo 1b.01 

ESE 1, 2b 15.90 2.7b 0.,00 o.oo o.oo o.oo 19.'13 

SE 1.b4 15. 1~· • 1 q o.oo o.oo o.oo o.oo 17.51 

~.SE 2.15 a.t>O .03 o.oo o.oo o.oo 0.-90 10.78 

s 2.112 5 • qc) o~oo o.oo o.oo o.oo o.oo 7.92 

S~1iit 1.37 1 .. 13 o.oo o.oo .. o.oo o.oo o.oo 2.49 

sw .51 .3H o.oo o.oo o.oo o.oo o.oo .69 

WSW .bl .38 o.oo o.oo o.oo o .. oo o.oo .qq 

w ,. 1':l .02 o.oo o.oo o.oo o.oo o.oo 1. 57 

WNW "li6 1. 5(1 o.oo o.oo o.oo OvOO o.oo 1. 98 

N~ • 211 1 1511 o.oo 0.,00 o.oo o.oo o.oo 1.77 

NNW .38 • 1'~ o.oo o.oo o.oo o.ot o.oo .51 Vl 
CALf-\ • 111 ~ ...... ., ••u•• ----· ------ •m-- ..... •••w• ----- ...... -~- l TOTAL 15.3b 79 .lf9 4 0 711 o.oo o.oo o.oo o.oo 100.00 '-

() 

NOTE; ALL FREQUENCIES lXPHLSStO IN PEHCENT. \ 

~ Z930 VALID ~~~U UOSERVATlONS USEU TO DtVELUP FRtUUENCY SUMMARY 
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SUSITNA HYDROELECTRIC PROJECT 

DEVIL CANYON WEATHER STATION 

MARCH~ 1981 
HOATH 
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• x~ . •• • ................ ... W':. • .. 
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• •• ••• •• •• •••• • .. , c •• 
f II e ' • • ' • • s • • . . . . . . . " .• ·. ·. . 

fl: -·' ••• 1111 ... ·• '•. 
f It • • •• • ••• • • • ' \ • 

I ,• .• ••••• ...... •.. ' \ : .. : .. · ··.. ·. ·. ' . . . . . . . 
I : ,• ••• 511 ••• '• •. ~ . . . .· ' . . . :. : : •• !!'······· ····-. •. ~ ~ ~ . . ' . .. . . . . 
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t t I : : I I 1 

:::I:: :: ~ 
• or"sT : : : : : : : ~ : EAS r 
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~. ~!:: :: ~ 
I I I t ' t ' I • . : . . ' ·, . . . . . : ~ ~ ... ::: . ~ ~ ~ \ '• : : , 
I \ ,, \ •.. •,. • • I . . . . . ... . . . 

" ' • 1to • - • • t . . . . .. . . . 
~ . ·. "• ·. ~ : 

• ~ '. •• \ ··... ..· .r .• ·. \ ··. ·... .. .... . .·• : : . . . . ... . ... .... . . . . . . .. . ' . 
•• '• • • '•,, .-· ,c .. •• ·. ·. ·.. '•_.. ..·· .·· .·· ,• ··: ... . . . ._ .. . ... . . . .... ·· . •' ,• ,: ·. '•. ·.. .. . ..... .. .. ...·· .·· .· . . ""• . . . . . ... .• . . ·.. ·. ··.. .... ,• ,• ·.. ·... . ........ ._ ..... ~~~·· .. •' . .·· ·... ··.. ................. -··· ,~· . ... .. ; ·. .. ··.... .. •... · .··J 
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R&M CONSULTANTS, INC. .......... 
SUSITNA HYOHOELEClRIC PHOJECT 

WIND FREQUENCY SUtiMARY FOH DE.VIL CAIJYON WEATHER STA"ffON 
DATA TAKEN DURUIG APHil. I 1981 

VELOCITY CM/SJ 
0.2 1. 0 3.0 b.O 10.0 15.0 GREATER TO TO Ht TO TO TO TU~N OIRECT10f4 1 • 0 3.0 6.0 10.0 15.0 20.0 20.0 TOTAL ~•••••••••••••••~••••••••a•••••••••••••••••••••••••wa••••••••••~•--•••~ .. 

~ .31 • 38 .03 o.oo o.oo o.oo o.oo .73 
NNE .70 2.9b .17 -~7 o.oo o.oo 0 '\ q.so 
Nt .84 8.57 1.01 o.oo o.oo o.oo o. 10.q2 
EN£ 1.32 10.07 2.:H o.oo o.oo o.oo o.oo 13.77 

E 1 • 71 10.35 1.70 o.oo o.oo o.oo o.oo 13.64 
ESE 2.02 11. 3b 2.79 o.oo o.oo o.oo o.oo 16.17 
Sf 1.Q4 7.70 .24 o.oo o. oo_ o.oo o.oo 9.59 
SS£ 2. 311 5.75 o.oo o .. oo o.oo o.oo o.oo B.09 
s 1.64 ll. 71 o.oo o .. oo o.oo o .. oo o.oo b.34 . .. s~· .. .?1 2.72 o.oo o.oo o.oo o.oo o.oo 3.62 

sw 5"> • &;; 3.20 OttOO o.oo o .. oo o.oo o.oo 3.uo 
WSW .20 2.09 o.oo o.oo o.oo o.oo o.oo 2.37 
w ~2B l.bO o.oo o.oo o.oo o.oo o.oo 1. tHl 

WNW .24 1. b14 .03 o.oo o.oo o.oo o.oo 1. 92 

\N N~~ .14 1.22 o.oo o.oo o.oo o.oo o.oo !.36 
~~ NNW .2! .91 o.oo o.~o o.oo o.oo o.oo 1 ~ 12 

t 
<".,.. 

CALM 
.119 

0 
., ____ 

----- .. ____ 
...... e- ...... ----- ----- ~~~---- -----

( 
TOTAL 15.,09 75.32 9,03 .07 o.oo o.oo o.oo 100.00 

""' NOTE& ALL fHfQUEUCltS EXPkESSEO IN PERCENT, c 
Z6b9 VALlO ~INn UBSEHVATIONS USED 11 DlVELOP FREQUENCY SUMMARY 
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SUSITNA HYDROELECTRIC PROJECT 

DEUIL CANYON WEATHER STATION 

APRIL1 1981 
HORnt 

.. o•••• ••••••• • •••••••..=tf,! .. , .... . ... . ~····· . ···· ... .. .. •. ... ··-·······-~,. ·· . .. ·· .... ... ...... ··. . . ... ···~ ·. .. ... ··. . .. .. .. '· ... .... ... ··.. '·. . .. ········-· . . . . ..... ..... .. . .. · .... ······· ·····.. ··. \ . . .. .. ·. 
t' ,•' •••• •c• ·... \ \ 

' ,• •' "''••A<.,, '• ' •, . . . ... ... . . . .. ' .. .... .... .. .. ' . . .. •. . . . ... / .·· .. ·· ··.. ... ·. ., . . ,• ... ... ·. ·. ' ' .. ,· •' .. .............. ·. ', •, : . . . ... .. . . . . : : .. •' ... ··.. ... ', : ' . . . . .. . . . ' 
: / I / ,•' &• ; \ \ I 
:: ,": •' ...... \: I; 
:: .. ... ·· ..... ' ':' . . . . . . . . . ' 
: 

1 1 

: : :' \ : ; 'EAST I I I It I 'l \ i 
'I: I': :: '' I • • • I • • • • • 
• • • • • • • • • •• • • • • • • • • • • • 
• • I • ' • • I • • • 

UES

T • I ' • ' ' ' • • • 
I • I I\\ • I IiI . : : : . •. : . : : . . ' •. •, . : ' 
' I : \ •, ·... : ' : 
I \ \ 1 •, '·- : I I ' \ : ·, ·.. : : .. 
•, : •, ... ·•.. .. : : : 
•, ' ', ·. ·.. ' .. : . 
: \ ·. •, .. .·· •' ,• ... 
\ ·. \ ·.. ... .•' ... : 
... ... ... ··... ..··· .. · .. ,• ·. '• ... ···.. ..... ... .· .. 

\ ... ··. ................ ..· .. · ... .. .. •. ... ' .. ·. ·.. ··.. .... .·· ' ·. •, ···.. ...... .. .. •, ·., ..................... / ... ' .. .. . . .. .. .. .. .. .. .. ··. ···.... .. ... ~ ,•' ··.• ........................... ..·· ·. .. .. .. 
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~--~~~~-----------------------------------------·----------------------~,----- ------R!!.tt COIJSULTANTS, INC. -..-
SUSITHA HYOROELECTRIC PROJECT 

WIND f.'REQLJEMCY SUtiMAHY fOR DEVIL CANYON WEATHER STATION 
OATA T~~lN DURING NAY I 1981 

VELU-1:: ITY (HIS) 
0,2 1.0 3.0 6.0 10.0 15.0 GREATER TO TO TO TO TO TO THAN DIRECT ION ~.o 3o0 b.O 10.0 15.0 20.0 20.0 TOTAL 

····--------~-------~ ·-~------~--------------M------------------------
N 1.06 1.75 .~7 o.oo o.oo o.oo . o.oo 2.90 

NNE 1 .. 65 4.25 .57 \1.0-D o.oo o.uu o.oo bn 118 . 
NE .8~ tt. 42 .24 o.oo .,03 o.oo . 0. 00 5.56 
ENE .. 91 3.q1 ·'17 o.oo o.oo o.oo o.oo So30 

E 1.32 4 .• 55 .Q7 o.oo 0.,00 o.oo o.oo 6.3'1 
ESE 1,89 'l,.;qs .3'1 0 ·e (l 0 o.oo n.oo o.oo b.hB 
SE 1. 85 3.,95 ·1, 00 o.oo o.oo o.oo o.oo s.ao 
SSE 4.69 3. 'Ill o.oo o.oo ,03 o.oo o.oo 8 .. 16 
s 4,142 2.71 o.oo o.oo o.oo o.oo OoOO 7.18 

.· ssw 2.39 l,llti o.oo o.ou o.oo o.oo o.oo 3.B6 
sw 1.9b 2,2J o.oo o.oo o.oo Oc.OO o.oo ll.lO 

W3W !.JS 3.tJl o.oo o.oo o.oo o.oo o.oo S.26 
w 1.55 5.5b .2ll o.oo OcOO .oo o.oo 7.35 

WNW 
1 ·'' 8 7.69 .51 G·. 00 o .. oo o.oo o .. oo 9.08 

rm 1. 52 6.6fl !.!~ o.oo o.oo o.oo o.oo 9.5ll 
\N NNW 1 • ij8 3,47 .zq o .. oo o.oo o.oo o.oo 5.19 ~ 

' i( 
CALH 

.30 ........ I () ' 
------ ----- ............ ----- ------ .. , .... ... ......... ------

I TOTAL 30 ·''2 bl.i,92 14.26 o.oc .07 o.oo O.QO too.oo 
I l 

l 

~ l 
1 

NOTE: ALL FREQUENCIES ~XPH~SSlO IN PERCENT. 
('1 l 

I 
l 2965 VALID WI~D OHSEI~VATJUNS USED TO DEV[LOP FREQUENCY SUMMARY 
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SUSITNA HYDROELECTRIC PROJECT 

DEVIL CANYON WEATHER STATION 

MAV8 1981 
ttoRTH ·················.:Jt.• ······ .... ······ ·· .... .... . ... .... " · .. 

•• •• ·-· ••••••• =-c,. ••• ~ ..... ......... .. ... ······ ······ •, .. ... ··. .. .... ····· - ·•·.. ··. . .. . .......... ;:, .. •, .·· .... ........ ........ ·.. ... .·· .·· .... - ···... ·.. \ / .. · .... .c. ···. ... \ . . . ............ . . ' . •' ,. .... . ····· .. ·. ' •' .. ,•' ..... .... ·.. ·. ', 
.• .. .· .·· ··.. .. ·. •, ' ,• ·' .. · "* ·. •, ·. \ ' : .. .. ............. ·.. ·. ·. \ . . . . ... ... . . ' ' 

: : ,. ,' ,... ·... '. \ I \ 

. ............. . t.., .... 1..,. 

UIH.P SP£EO 
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, :: .... · ··. \ '' \ 
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I l .' f :\::I 
' ' ' ' ' ' ' ' ' ST • I • • I • • • ·[A 
I I I I\: I I . . . . . : . : . 
I I: • , , :, : . . . : . . . . . UEGT • • • • I 1 o • o 
::'' :. :I 0 , o • , , • , I 
:; : \ .' f I! I 
• 0 • • • ,• • • • • 
0 0 • • • • • • • • . . . . . . . . . 
I \ \ •. •, ,• ,• I .' I 
\: \ ·. ··. ..· : :: .. 
I I\ \ ·•••• • ••• • ,•' / f o' 
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\ ... ·.. . ... · ,•' ... 

\ ·.. ··. . ..... .•' .· ·. ·.. ·...... ........ ,•' ... '· ··.. ............ . ... · ... 
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.. • ~o<; ,., .. _ ---- .. H&M CONSULTANTS, INC. ---
SUSlTNA HYDROELfCTHIC PROJECT 

WIND FREQUENCY SUMMARY FOH DEVIL CANYON WEATHER STATION 
~ATA TAKEN DURING JIHJE , 1981 

VELOC 1TY (H/Sl 
.o"2· 1.0 3.0 6,0 10.0 hS.O GREATEH ru TIJ TO' TO TO TO THAN 

.DIRECTION l.il 3.0 b,{J 10.0 15.0 20"'0 20.0 TOTAL 
·-·-----~---N·------------------------M·-----~---~-------·)-------------.. 

N 1,3b 2.37 .17 o.oo o.oo. o.oo . o.oo 3.qo . 
NNE 1,141 3,59 .31 o.op 0,.00 o.oo OeOO 5.33 

Nf. .77 2,68 .07 o.oo o.oo o.oo . 0 0 00 3.52 

ENE ,b3 1,78 o.oo o.oo o.oo o.oo o.oo 2.1HI 
,. 

.71 2.37 ,03 0,()0 ... 0400 o.oo o.oo 3.17 ·; 

ESl:: 1,36 2.75 .03 o.oo 0•. o.o o.oo o.oo 4. lll 

SE 1.65 2,72 o.oo o.oo 0. OQ..: o .• 00 o.oo 4.56 . . 
SSE 2,75 2,0b o.oo o.oo o.oo o.oo o.oo LI,Oi 

s 3,34 2,!:10 o.oo o.oo o.oo o.no o.oo 5.92 
.. ssw 3,27 1.22 o.oo o.oo 0,00 o .. oo o.oo 4 .~19 

sw 2,72 2. ~0 o.oo o.oo o.oo o.oo o.oo 5~fl2 

WSW 2 .lb 4.4u • .1>3 O,.OG o.oo o.oo 0~00 6.65 
I l 

8. t c! ,24 .07 o.oo o.oo 1 0. liB l w 1,9!:1 o.oo 
WN¥J 1. lJ3 11..39 .73 o~oo .ol o.oo o.oo 13.,56 

1~1'-1 l,uo 10.52 .S.bb o.oo 0.,00 0-300 .,03 15.81 VJ 
NN\~ 1.22 4.14 ,, 45 O.()u o.oo o.oo .1)3 5.ll5 ~ 
CALM .35 ' __ , .. _ ----- ----- ....... , ----- ----- ____ .. .. ..... ~ 

TOTAL 28.b0 6~.13 ~.15 o.oo .10 o.oo .u:r 100.00 C> 

' NOTE: ALL FREQUENCIES EXPRESSED IN PERCENT. ~ 
~ 

2671 VALlO witiD OBSEHVATlrJtiS USED TO DEVELOP FREQUENCY SUMHAHY 
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SUSITNA HYDROELECTRIC PROJECT 

DEVIL CANYON WEATHER STATION 

JUNE,, 1981 
HORTH 

.. ····· ....... ·-....... - .. Jf" ... .... .. ... .. .. .. .. . .. .. .... . .... 
-·· -···· ............. ····· c~• ·,. . 

• &1·· ······· ······ "•.Q .()· .. ··· ·· .. , ··-
•• ••• ·11." •, .. .-· .............. ae• .. · . .. · .·· ......... ······.. ··... ··. 

,• .·· .. .. ··.. ·. ·. 
,•' ••• •• •• ..\5- '•.. "',. • ... 

• • •• •••••• .... • *• •• • .·· .·· .·· . ······ . ·····... ·.. . . . . . . .. .. . . . . . .. .. .. ·. ·. . 
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1. GRAPHICAL REPRESENTATION OF ~ALID RECORDED AND/OR COMPUTED DATA. 

B. HOURLY PRECIPITATION SUMMARY TABLE 

1. HOURLY PRECIPITATION VALUES ARE CALCULATED AS THE DIFFERENCE BETWEEN 
VALID CONSEQUTIVE HOURLY READINGS. WHEN EITHER OF THE HOURLY PRECIP
ITATION READINGS IS INVALID, NO VALUE IS REPORTED AND ZERO PRECIP
ITATION IS ASSUMED. 

2. A NON-AUTOMATIC ROLL-OVER TO ZERO, AS WHEN THE TAPE IS CHANGED, 
MUST BE FLAGGED WITH A NEGATIVE ONE (-1) AS THE PRECIPITATION VALUE. 

C. MONTHLY SUMMARY TABLE 

1. MAXIMUM DAILY AND MONTHLY TEMPERATURES ARE DETERMINED FROM ALL VALID 
RECORDED TEMPERATURES. 

2, MINIMUM DAILY AND MONTHLY TEMPERATURES ARE DETERMINED FROM ALL VALID 
RECORDED TEMPERATURES .. 

3. MEAN DAILY AND MONTHLY TEMPERATURES ARE DETERMINED FROM ALL VALID 
RECORDED TL::MPERATURES, THE MEAN DAILY TEMPERr~TUI~ E IS DETER i'1INED FROM 
THE MEAN OF THE MAXIMUM AND MINIMUM TEMPERATURES. THE MEAN MONTHLY 
TEMPERATURE IS DETERMINED FROM THE MEAN OF ALL REPOI~ TED DAILY MEf.1N 
TEMPERATURES. 

4. RESULTANT DAILY AND MONTHLY WIND DIRECTIONS AND SPEEDS ARE SUMMED 
VECTDRIALLY FROM ALL VALID READINGS. 

5. AVERAGE DAILY AND MONTHLY WIND SPEEDS ARE ARITHMETICALLY MEANED FROM 
ALL VALID READINGS. 

6. MAXIMUM DAILY AND MONTHLY GUST SPEEDS ARE DETERMINED FROM ALL VALID 
(E~·DINGS, ~1SSOCIATED DIRECTIONS ARE THE I~ESULTANT DIRECTIONS FRCM THE 
RECORDING INTERVAL IN WHICH THE PEAK INTERVAL GUST WAS OBSERVED. 

7. PREVAILING DAILY AND MONTHLY DIRECTIONS ARE DETERMINED FROM ALL VALID 
READINGS. THE REPORTED VALUE IS THE MOST FREQUENT DIRECTION OBSERVED, 

8. nEAN DAILY AND MONTHLY RELATIVE HUMIDITIES ARE DETERMINED FROM ALL 
~·'r~LID REr~DINGS. (r~RITHMETIC HEArD 

9. ~EAN DAILY AND MONTHLY DEWPOINT TEMPERATURES ARE DETERMINED FROM ALL 
VALID READINGS. <ARITHMETIC MEAN> WHEN THE WIND SPEED IS LESS THAN 
1 Mls, WHEN THE DEWPOINT CALCULATES TO A VALUE GREATER THA~ THE 
RECORDED TEMPERATURE, WHEN OR THE DEWPOINT CALCULATES TO ~ESS THAN 
MINUS 47 DE~REES OR MORE THAN 27 DEGREES, THE DEWPOINT IS NOT USED(· 

10. DAILY AND MONTHLY PRECIPITATION VALUES ARE DETERMINED FROM ALL VALID 
READINGS. 

11. DAILY AND MONTHLY SOlAR ENERGY VALUES ARE DETERMINED FROM ALL VALID 
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SOLAR INTENSITY AND CONVERTING THE UNITS. THE MONTHLY VALUE IS THE 
SUM OF THE DAILY VALUES, 
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'5 P E C I FIE D T Ir1 E 1 

THE WIND DIRECTION REPORTED IS THE THREE-HOUR VECTORIAL RESULT~NT SUM 
OF DATA RECORDED UP TO THE SPECIFIED TIME. 
THE WIND SPEED REPORTED IS THE THREE-HOUR VECTORIAL RESULTANT OF DATA 
RECORDED UP TO THE SPECIFIED TIME. 
THE GUST DIRECTION REPORTED IS THE DIRECTION OF THE MAXIMUM GUST 
RECORDED DURIHG THE PRECEDING THREE-HOUR PEf~ IOD, 
THE GUST REPORTED IS THE MAXIMUM RECORDED DURING THE THREE-HOUR PERIOD . 
THE Rr;DIJ!;TION REPOixTED :tS THE SQl_,:1R RADIATION INTENSITY HECOFd)ED ,-;T 
THE S 0 ECIFIED TIME. 

E. WIND FREQUENCY SUMMARY TABLE 

1, REPORTED DATA ARE DETERMINED FROM ALL VALID READINGS. 

\,_) 

F, WIND ROSE GRAPHICAL PLOT 

1. PLOT IS A GRAPHICAL REPRESENTATION OF THE WIND FREQUENCY SUMMARY 
TABLE. 
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G. GENERAL NOTES 

' ~. .._ .. 
~RE~TED AS BAD DATA. 
-~ l··', F F· f.-.J L L 0 1J,I I ·r·'. ("' . ., t:.·,l=? F ·-1·1-1 r..-.: l .. •,·::·, I_ .L, .... JJ.' D £.:.,'', -,· l:, .... ·. \I r- l- r • ., " ·r ·" , ... ,I -:- C· .,. ·1··· I:;' T . .o;:: :.' !:' ;: •. ;·. ,-.. :· ('~ - ~ '< - r . - _ , 1 .·; '"II < \.~· ;::, .:> ; ,l, f-) t1 -· •.J I '··· .;. .• t:.. • l •··· ... • 1... • . , .. , " ~.; r ... '-' 

Uc:ED· ·-~" I 

Tii"IE 
TENP 
~J ~[ i'·.!D 
DIR 
RH 
PRCP 

SOL 
GUST 
BATT 

0000 thT'ouqh ?'tOO- at specif:i.\~·d tiMe inter-tu~ls->. 
-50 through -}35 

0 through 99.9 and less than or equal to GUST 
0 'th~"'OUgh 360 
0 throiJgh 99 
0 through 99.8 & greater than last PRCP except in 
lhe case of an autoMatic roll-over. The difference 
between PRCPs cannot exceed 30MM. A '-1' iMplies a 
Mel n u a 1 re-st a l'' t . 
0 through 150 
0 through 99.9 
9. through 14.5 

7. THE FOLLOWING ARE THE DIRECTION RANGES USED IN THE PREVAILING l. 
DIRECTION> WIND FREQUENCY AND WIND ROSE SUMMARIES: 

DIRECTION 

NORTH 
NORTH-NORTHEAST 

NORTHEAST 
EAST-NORTHEAST 

EAST 
EAST-SOUTHEAST 

SOUTHEAST 
SOUTH-SOUTHEAST 

SOUTH 
SOUTH-SOUTHWEST 

SOUTHWEST 
WEST-SOUTHWEST 

V.IEST 
!~EST-NORTHWEST 

NORTHl4f:':ST 
NORTH-NORTHWEST 

COHPASS I-lEADING 
------------.it---

350 
12 
35 
57 
80 

102 
125 
147 
170 

21 uJ 

237 
260 
282 
305 
327 

thr•ough 
through 
thr· ough 
through 
through 
through 
'thr·~ugh 
through 
through 
through 
through 
through 
thr· o ugh 
·through 
through 
through 

t 1 
34 

79 
1 01 
124 
146 
169 
191 
214 
236 
259 
2B1 
304 
3;:!6 
349 
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AL.A.SKA POWE:R AUTHORITY 
SUSlTNA HYDROELECTRIC PROJECT 

TASK 3 - HYDROLOGY 

PROCESSED CLIMATIC DATA 

VOLUME 5 
0650 - WATANA STATION 

OCTOBER 1981 - SEPTEMBER 1982 

DECEMBER 1982 

Prepared for: 

ACRES AMERICAN INCORPORATED 
1000 Liberty Bank Building 

Main at Court 
Buffalo;- New York 14202 
Telephone (716) 853-7525 

Prepared by: 

R&M CONSULTANTS, INC. 
5024 Cordova Street 

Anchorage, Alaska 99502 
Telephone (907) 279-0483 
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ALASKA POWER AUTHORITY 
SUSITNA HYDROELECTRIC PROJECT 

TASK 3- HYDROLOGY 

PROCESSED CLIMATIC DATA 

OCTOBER 1981 - SEPTEMBER 1982 

VOLUME INDEX 

VOLUME 1: 0610- SUSJTNA GLACIER STATION 
VOLUME 2: 06~0 - DENALI STATION 
VOLUME 3: 0630- TYONE RIVER STATION 
VOLUME 4: 0640- KOSINA CREEK STATION 
VOLUME 5: 0650- WATANA STATION 
VOLUME 6: 0660- DEVIL CANYON STATION 
VOLUME 7: 0665 - SHERMAN STATION 
VOLUME 8: 0700- EKLUTNA LAKE STATION 
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HISTORY OF WATANA STATION (0650) 

The Watana climate station is located about 100 yards from the \Vatana base 
camp and lies in an open, gradually sloping ar·ea. The elevation is 
approximately 2,200 feet above mean sea level. The Susitna River Mile at 
Watana Station is 184. Due to its proximity to camp, it was chosen as the 
initial e>:perimental site for the Weather Wizards. The station began 
recording on April 8, 1980. 

In this year's data (water year 1982), all relative humidity values have 
been deleted (see Interpreting Data). The~e ure also no data for the 
month of February. 

Previous data reports of this station are: 

Processed Climatic Data 
Volume 5 
Watana Station 
March 1982 
For the period: April 1980- S:?.ptember 1981 
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INTERPRETING DATA 

Missing sections of data can bias or "throw off" the values listed as daily 
averages in the monthly summary. The user should be aware that daily 
solar radiation values are averages computed from whatever section of data 
for the day is available, whether it is extrapolated from a minimum time 
(night) or a maximum period (noon). The user is advised to become 
familiar with the methods of summation for each pa rarneter. These are 
described in the section ''Data Computation Standards .. ". 

The relative humidity sensors used in the Weather Wizards are printed 
circuit elements which sense changes in relative humidfty by changes in 
impedance. The chemicaily treated surfaces of these sensors degrade with 
time, however, and at an individual rate. Therefore, monthly variations 
in relative humidity values can occasionally be noted. The variations 
usually appear as a decrease in the R. H. range for successive months at 
one station. 

Blocks of R. H. readings have been completely eliminated from Watana 
(0650) and Glacier (0610) climate data. The deterioration patte1,ns of the 
sensors at these stations were so severe as to make these data unreliable. 

The relative humidity sensors will also occasionally transmit values over 
100 percent. These values are a system malfunction, but are recorded and 
appear on the data printout as values less than 10 percent. Therefore, 
values under 10 percent should not be used for further computations. 

Precipitation data from Watana (0650) have been reported for the entire 
year. The data are collected with a heated precipitation bucket which 
tests out at 43°F during an air temperature of 18°F. Precipitation data 
measured at the rematnmg stations are reported for April through 
September· only. These stations do not have heated precipitation buckets 
so April, September and ::;ccasionc:dly May, may only be partial or 
inaccurate measures of the actual precipitation for that month. This is 
due to Alaska's extended winters. There may be blowing snow in April, 
May, and September, which can not be accurately collected by the 
precipitation buckets without the aid of a Wyoming Wind Gage (Watana ·is 
the only precipitation Station equipped with a Wyoming Wind Gage). In 
addition, snow collected in the precipitation bucket may not melt until a 
sunny day two weeks later, thereby indlcating a r-ainstorm on this sunny 
day. 

- 3 -
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DATA COMPUTATJON STANDARDS 

Graphical Data Plot 

Graphical representc. ,on of valid recorded and/or computed data. 

Hourly Precipitation Summary Table 

Hourly precipitation values are calculated as 
valid consecutive hourly readings. \vhen 
precipitation readings is invalid, no value 
precipitation is assumed. 

Monthly Summary Table 

the difference between 
either of the hourly 
ts reported and zero 

1. Maximum daily and monthly temperatures are determined from all 
valid recorcied temperatures. 

2. Minimum daily and monthly temperatures are determined from all 
valid recorded temperatures. 

3. Mean daily and monthly temperatures are determined from all 
valid recorded temperatures. The mean daily temperature is 
determined from the mean of the maximum and m1n1mum 
temperatures. The mean monthly temperature is determined from 
the mean of all reported daHy mean temperatures. 

4. Resultant daily and monthly wind directions and speeds are 
summed vectorially from all valid readings. 

5. Average daily and monthly wind speeds are determined for all 
valid readings (arithmetic mean). 

6. Maximum daily and monthly gust speeds are determined 1 rom a! I 
valid readings. Associated directions are the resultant 
directions fr·om the recording interval in which the peak interval 
gust was observed. 

7. Prevailing daily and monthly directions ar~ determined from all 
valid readings. The reported value is the most frequent 
direction observed. 

8. Mean daily and monthly relative humidities are determined from. 
all valid readings (arithmetic mean). 

9. Mean daily and monthly dewpoint temperatures are determined 
from all valid readings (arithmetic mean). D•ewpoints are omitted 
when the wind speed is less than 1 m/s, when the dewpoint 
calculates to a value greater than the recor'ded temperature, or 

- 4 -
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when the dewpoint calculates to less than m1nus -fi degr~eps or 
more than 27 degrees. 

10. Daily and monthly precipitation values are deter~:nined from ail 
valid readings. 

11. Daily a.nd monthly solar energy values are determined from all 
valid readings. Daily solar energy is determined by averaging 
:he recorded solar intensity and converting the units. The 
monthly value is the sum of the daily values. 

Three Hour Summary Tables 

1. The temperatu14 e reported 1s the temperature recorded at the 
specified time. 

2. The dewpoint temperature reported is the dewpoint calculated at 
the specified time. Dewpoints are omitted when the wind speed 
is less than 1 m/s, when the dewpoint is calculated to a value 
greater than the recorded temperature, or when the dewpoint 
calculates to less than mmus 47 degrees or more than 
27 degrees. 

3. The relative humidity reported 1 s the humidity recorded at the 
specified time. 

4. The wind direction reported is the three-hour vectorial resu·ltant 
sum of data recorded up to the specifi~~d time. 

5. The wind speed reported is the thre.e-hour vectorial resultant of 
data recorded up to the specified time. 

6. The gust direction reported is the dir·ection of the max1mum gust 
recorded during the preceeding three-hour period. 

7. The gust reported is the maximum recorded during the 
three-hour period. 

8. The radiation reported 
at the specified time. 

Wind Frequency Summary Table 

IS the solar radiation intensitv 
' 

1. Reported data are determined from all valid readings. 

Wind Rose Graphical Plot 

recorded 

1. Plot is a graphical representation of thf: wind frequency summary 
table. 

- 5 -
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General Notes 

1. The following are the valid ·data ranges; 
ranges are not used: 

data outs ide these 
1 

Time: 0000 through 2400 hours - at specified time intervals. 

Temperature: -50 th r·ough +35 °C 

Wind: 0 through 99.9 meters per second and less than or equal 
to GUST. 

Direction: 0 through 360 degrees 

Relative Humidity: 0 through 99 percent 

Precipitation: 0 through 99.8 mm & greater 
precipitation except in the case of an automatic 
difference between precipitations cannot exceed 
implies a manual re-start. 

Solar: 0 through 150 milliwatts/cm 

Gust: 0 through 99. 9 mjsec 

Battery: 9 through 14.5 volts 

than the 
roll-over. 
30mm. A 

last 
The 
'-1' 

2. Accuracy of the MRI (Mete0rology Research, Inc.) sensors and 
processor are as fallows: 

Temperature: ±1°C 
Wind Speed: ±0.5 meters per second 
Wind Direction: ±1% of full scale 
Relative Humidity: ±6% 
Precipitation: ±196 up to 76.2 mm/hr, ± 5 go from 76.2 mm/hr to 

254 mm/hr 
Solar Radiation: ±Smw crn-2 
Tape Recorder Error Rate: 1 bit in 107 

3. The following are the direction ranges used in the prevailing 
direction, wind frequency and wind rose summaries: 

- 6 - 3 /1-ta- 7~ 
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DIRECTION COI\lPASS HEADING 

NORTH 350through 11 

NORTH-NORTHEAST 12 through 34 

NORTHEAST 35 through 56 

EAST -NORTHEAST 57 through 79 

EAST 80 through 101 

EAST -SOUTHEAST 102 through 124 
SOUTHEAST 125 through 146 

SOUTH-SOUTHEAST 147 through 169 
SOUTH 170 through 191 

SOUTH-SOUTHWEST 192 through 214 
SOUTHWEST 215 through 236 

WEST -SOUTHWEST 237 through 259 
WEST 260 through 281 

WEST -NORTHWEST 282 through 304 
NORTHWEST 305 through 326 

NORTH-NORTHWEST 327 through 349 
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WIND FREQUENCY SUMMARY FOR WATANA WEATHER STATION 
DAlA TAKEN DURING October~ 1981 

VELOCITY 0·1/S) 
0 I 2 1 . 0 3.0 6.0 1 0 I 0 

TO TO TO TO TO 
Dii~ECTION 1. 0 3. 0 6.0 10.0 1510 

·1· N (""" . . _, . 
·=> 1=~ c) ~J- r==· c·-.. ~-r· 1 ' .... ... ••• _,. 

1510 2010 
TO OR 

2010 GREATER TOTf.tL 
-------------------------------------------..---------------=---------·--------

j-.! .89 3.40 . 19 o.oo 0.00 0~00 0.00 4148 

NNE .9',. I ,(11:" 
Q I 11J 7130 1. 08 O.P.J 0.00 0.00 15.80 

NE 1.04 6.22 22.84 2.36 r.oo o.oo 0.00 32.46 

ENE 1 I 51 6,30 10.86 6.53 0.00 0.00 0100 25.19 

E 1 I 20 3.98 1 I 3~5 . 19 0.00 o.oo 0.00 6 7"71 I ,_ 

ESE .73 1 '51 1'=' I '- 0100 0.00 o.oo 0.00 2~36 
"; .. ~· 

SE .15 .15 0.00 0100 0.00 C~OO 0.00 .31 

SSE '15 .08 0.010 0.00 o.oo o.oo o.oo .23 

s .15 .08 o.oo 0.00 0.00 0.00 o.oo .23 

ssw .27 .08 0.00 0.00 0.00 o.oo 0.00 .35 

sw . 19 .54 0.00 0.00 o.oo o.oo 0,00 .73 

WSW .46 1.82 .97 0.00 o.oo 0,00 0.00 3.25 

w .50 1 . 12 .39 0.00 0.00 0.00 o.oo 2 I 01 

WNW .46 .43 0.00 0.00 0.00 0.00 0.00 .89 

NW .77 .27 o.oo 0.00 0.00 o.oo 0.00 1.04 

NN~I .54 2.36 'j3 
I '- (). 0 0 0.00 O.DO 0.00 3.13 

CALM .81 ........ ____ ----·- ----- ----- ----- ----- ----- -----
TOTAL 10.01 34.78 44.24 1 0 . 1 ,; 0.00 o.oo o.oo 100.00 

~~ 
NOTE: ALL FREQUENCIES ARE EXPRESSED IN PERCENT 

2588 VALID WIND OBSERVATIONS USED TO DEVELOP FREQUENCY SUMMARY 
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R&M CONSULTANTS, INC. 
SUSITNA HYDROELECTRIC PROJECT 

. 
WEST· 

WATRNR WERTHER STATION 
October. 1qQ1 .. ._,.....,,. 

NORTH . . . .. . . . . . . . . 
,· 

. . . . . . . . 

. . . . . . . . 

. 
·EAST 

~ ',I il"': I 5"·:2El;,·.25 "':3El" 
• • 

. . 

. . . 
... 

. .. . . . 
.. . . .. . 

. . " . . . . . 

. . . . . ,. . . 
... . . .. . . . 

SOUTH 

WIND RQ)SE PLOT 

WIND SPEED 
(M/S) 

>=20 

15-20 

10-15 

'il 6-10 

3-6 

1-3 

.2-1 

CALM 

• 

.. 



• 

i·~~ ~- c ""s.JC c·-- (") . I ("' l J I "T" ./'.. N "T" c: .. "" .... ") - I .... • J"! ... :> - ••• • ••• I --~> :>-

c:' l J c:"' ·1· .. ,. ''· J ~ ..... :;. . ....) . . I ~ ...... t I l··i ··./ x··, 1:.:- ··) t==· 1 1::· c··· ··r· 1:.:. ·1· c··· Q •• """' l. . .. .... .. .. _, " - C- -~ 

WIND ~REQUENCY SUMMARY FOR WATANA WEATHER STATION 
D .4 T A T A'"' E i-1 D U R I r~ G N <H1 e I"~ be r· .' ll S: 81 

I)IRECTION 

0.2 
TD 

1 . 0 

1 ' (l 
TO 

3.0 

I,)ELDCI TY ( N/5) 
3.0 6.0 10.0 

TO TO TO 
6,0 10.0 15.0 

:t: t-..! c: . 

1:.> t=· c·· ·J· t==· c-... ··r· < .J .. ... _, 

15.0 
TO 

20.0 . 

20.0 
OH 

GREATEI~ TDif:1L 
------------------------------------------------------------------------

N .77 2.65 .77 . 04 0.00 o.oo 0. 0 0 4.23 

..... t_. "1.02 I~Nl:. 2.B6 7 ':10 ,;),,_, .17 0.00 0.00 0.00 7.34 

NE .98 3.80 u~. o5 6.28 0.00 0.00 0.00 27. 11 

ENE 1. 49 7.56 10.59 11.44 .04 0.00 0.00 31.13 

E 1. 20 6.19 3.84 2 26 .21 0.00 o.oo 13 .. 71 

ESE .51 1. 84 .17 .09 0.00 o.oo 0.00 2.60 

SE .26 .21 o.oo O.QO 0.00 0.00 0.00 .47 

SSE .09 .04 o.oo 0.00 0.00 0.00 o.oo .13 

s .04 o.oo o.oo 0.00 o.oo o.oo 0.00 .04 

ssw ~3 • J. .13 13.00 0,00 0700 0.00 0.00 .26 

sw .09 .17 :L.49 .04 0.00 o.oo o.oo 1.79 

WSW .34 .85 .98 0.00 0.00 0.00 0.00 2.18 

w .73 1.37 '09 o.oo o.oo o.on o.oo 2.18 

l~NW .13 .51 o.oo 0.00 0.00 o.oo 0.00 .64 

NW .73 .47 0.00 0.00 o.oo 0.00 o.oo 1. 20 

NNW .51 3.84 .21 0.00 0.00 0.00 0. 0 0 4.57 

CALM .43 
_eO..::. ___ ----- ----- ----- ----- ----- _..-e:-~- -----

TOTAL 9.01 32.49 37.49 20.32 .26 0.00 0.00 100.00 

~ 

NOTE: ALL FREQUENCIES ARE EXPRESSED IN PERCENT 
2342 VALID WIND OBSERVATIONS USED TO DEVELOP FREQUENCY SUMI"iARY 38-!CJ- ~3, 
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RlM CONSULTANTS. INC. 
SUSITNA HYDROELECTRIC PROJECT 

. 
WEST· 

WATRNR WEATHER STATION 
November, 1981 

NORTH . . . . . . . .. . . . 
. . . . . . . . 

. . . . . . . 

. . . . . . . . 
..... 

. . . 
. • I Bl;.J5l: :2Bl: ".2 5 ll".:llll: 

l:)z: --- • • a·v· u: : ~ . . ·EAST . . . 

. . . 
. . . . . . . 

. . . . . . "'' . 
. . . . . . ~ . 

. " . . . . . . 
. . . . . . . . . . 

SOUTH 

~J I ND ROSE PLOT 
...... 

--·----------~---------;_ ______ .. ..;;,...;.. __ ...;; __ .;_ __ 

WIND SPEED 
CM/5) 

~ >=20 

'! 
15-20 

f 
10-15 

~ S-10 

,,, 
":l_C 
w \.1 

1-3 

.2-1 

l 
. •' l' • 

II 

• 



I~ & M c:: C) N ~:; l.J 1..~ ·y· A N ·y- ~:> ·"" 

<::-- l J c:-- "I" ""(" '~ t ~ .... ) • . .,._, • • I I ~ •..• 1··1 ·y X) lx C) t::: L. E:: C: ·r I~ :t: c;: 

wiND FREQUENCY SUMMARY FOR WATANA WEATHER STATION 
L·~Tt=-a Tl-1i'~Ei·~ I~URir·!G nece1"1ber-, 1981 

VELCJC!TY ( i""iiS) 
0 ·"j 

I L.. 1 .o 3,0 6.0 1 0. 0 
TO TO TO TO TO 

lJIRECTIOl.,~ 1 .0 3' 0 6.0 1 0 ,G "15.0 

.,. N ("""' . . . _, . 

15.0 20.0 
TO DR 

20.0 Gf<EATE::R TCri PtL 

------------------------------------------------------------------------

N .38 3.30 1.03 0.00 ().00 0 . (! 0 0. 0 0 4.70 

NNE .34 3.64 2,61 . 10 0.00 0.00 0.00 6.69 

NE .55 5.46 9.92 9.10 . 03 0.00 o.oo 25. (16 

ENE .55 11.64 8.24 9 P"'OJ:" 
I I ,J .79 0 '0 0 0.00 30.96 

E .69 11.36 5.49 .65 . 1 0 0.00 o.oo 18.30 

ESE .55 1 '82 .34 0.00 0.00 0.00 o.oo 2.71 

SE .03 '1 0 o.oo o.oo 0.00 0.00 0.00 .14 

SSE .14 .07 0.00 0.00 o.oo o.oo o.oo .21 

s .21 .07 0.00 0.00 0.00 o.oo 0.00 .27 

ssw 1.48 .82 o.oo o.oo o.oo o.oo o.oo 2.30 

sw . 14 .38 .55 0.00 0.00 0.00 0.00 1.06 

WSW .27 .69 .55 . o:3 o.oo o.oo 0.00 1.54 

w .31 .45 0.00 O.OiQ o.oo 0.00 o.oo .76 

WNW ':) .... ,,_, .10 0.00 0.01) 0.00 0.00 o.oo .38 

NW .38 1. I 17 0.00 0.00 o.oo o.oo o.oo 1. 54 

NNW .21 2.57 .41 0.0() o.oo o.oo 0,(10 3. 19 

CALM '17 
~--~-- ----- ----- -----· ----- ----- --~-- -----

TOTAL 6,49 43.63 29.15 19,64 .93 o.oo o.oo 100.00 

~ 
NOTE: ALL FREQUENCIES ARE EXPRESSED IN PERCENT 

2913 VALID WIND OBSERVATIONS USED TO DEVELOP FREQUENCY SUMl"iARY 
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R~M CONSULTANTS, INC. 
SUS.IlNR HYDROELECTRIC PROJECT 

• WEST· 

. . . 

WATRNR WERTHER STATION 
December, 1981 

. . . . • 

. . 

.. 

' . 

. . . . · . 
. 

NORTH 
I I I I I I I I I . . 
. . . . . . . . 
. . . . . . . . 

. . . . . . . . 
. . . . . 

!dii!!UiVY~ • • .tf~ol • . ' • ~"""" ~.,~,..,.... · · aa· · •' :· ·5'"' '1"""' .15~ •20% .25Y.. Yo 
,.. • IUI"o • • • 

• ................ -rf • • 
. 
·EAST 

. . . 
. 

• • c • • 
. 

. . . . . . 
. . . . . . . . . . 
. . . . . . . . 

I I I I I I .t I I 

SOUTH 

WIND ROSE PLOT 

HIND SPEED 
(M/S) 

)c::o20 

15-20 

10-15 

6-10 

3-6 

1-3 

.2-1 

\ 
,::.) CALM 

{\ 
\ 
j 

! 
' l 

• 

• 



·~~~ ~ M (""' (") N ..::"'" l J I ·y· A- N ··r· <: .... ' .-.-:le I ~.- . I .... ) . . ~-- I • I .... ) ,. .,. N c· ... 
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~=> lJ ~=> :c ·r 1·-.J .-::·, 1--1 ·y X"r F~ c·· t==· 1 1==· ...... ··c 1:.> ·1· c- ... " ""' .J ... ·-~ ... l... - ... . - • ., 1:> ••• c·· ·J· t==· c·-- ·1· ~ .J .... ••. •" = 

• ~- I 'I" 
I..'J .1. 1', J} FREQUE~CY SUMMARY FOR 

~JELOCITY \M/S) 
0 ? ·- 1 I 0 3.0 6.0 1010 1510 2010 

TO TO TO TO TO TO OR 
D1REC1IDN 1 I 0 3 I 0 610 10.0 15.0 2010 GREATER TOTAL 
------------------------------------------------------------------------

N .24 1 I 18 .38 0.00 0. 0 0 0.00 0.00 1.79 

NNE .05 1.65 1.93 .28 0100 0 '0 0 0.00 3.91 

NE I 19 6.55 4.43 11.31 .66 0.(:0 0.00 2:3 I 14 

ENE .38 14~00 12~02 9.61 1 .56 0.00 o.oo .......... C":, 
~I , ,Jb 

E .75 15.74 8.01 .57 o.oo 0.00 0.00 ~5. 07 

ESE .28 1.98 1 I 46 .09 0.00 o.oo 0.00 3.82 

SE .05 .28 .24 0.00 0 I 0 0 o.oo 0.00 .57 

SSE I 19 0.00 0.00 0.00 o.oo 0.00 0.00 . 19 

s .05 0.00 0.00 o.oo 0.00 0100 0.00 .05 

ssw o=-I \:J 0.00 .09 0.00 o.oo 0100 o.oo I 14 

sw I 14 .24 0.00 0.00 O.Ou 0100 0 00 .38 

WSW . 14 128 .05 0.00 0.00 o.oo 0 r• ~ . - .., 147 

w .05 .05 o.oo o.oo u.oo 0.00 0.00 .09 

WNW I 19 4~ . ~ 0.00 0.00 o.oo 0 I 0 0 o.oo .61 

NW .09 I 19 0~00 0.00 0100 0.00 0.00 .28 

NNW .05 ·! - '::) l I,!)~ .57 0.00 0.00 0.00 0.00 1. 93 

CALM o.oo 
----- ----- ----- ----- ----- ----- ----- -----

TOTAL 2.87 43.87 29.17 21.87 2,21 o.oo 0.00 100.00 

.\i 
NOTE: ALL FREQUENCIES ARE EXPRESSED IN PERCENT 

2122 VALID WIND OBSERVATIONS USED TO DEVELOP FREQUENCY SUMMARY 

":.> 8-10- ~7 
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R~M CONSULTANTS, INC. 
SUSITNA HYDROELECTRIC PROJECT 

. 
WEST· 

.. 

WATANA WERTHER STATION 
January, 1982 

. 

NORTH . . . . . . . . 
. . . . . ,. . . . . 

. . . . . . .. 
. . . . . . 
. . . . . 

. . . 
. . . . . 

. . . . . . ,. 

. . "' . . . . . . 
.. .. . . . . . 
.. . . . . . . 

SOUTH 

~ 

WIND ROSE PLOT 

WIND SPEED 
(M/S) 

>=20 

j 15-20 

I 

10-15 

s-ua 

3-6 

1-3 

.2-1 

CALM 



• 

I~ & M C~ C) N ~:; l.J L. ·r .~ N ·r ~:; :~ .•. N ( ... 
. . I ·" • 

= 

~I~D FREQUENCY SUMMARY FOR WATANA WEATHER STATION 

VELUCIT ... ( ( i'"l/5) 
0.2 1 .0 3.0 6.0 1 0. 0 15.0 20.0 

TO TO TO TO TO TO 01~ 
I•:l~ECTION 1 .o 3 I 0 6.0 10.0 15.0 20.0 GREATER TCJT(:,L 
------------------------------------------------------------------------

i~ -Q 
I~L 2.67 4.50 .33 0.0(1 0.00 0.00 7.89 

NNE .26 6.26 12.91 1. 50 0. 0 0 0.00 0.00 20.93 

---~ &.:. 

":)' al-0 5.93 15.58 1. 76 0.00 0.00 0.00 r-- ··--· C.-!J.;:J.,!, 

ENE .39 6.78 17.80 ... 'j, 
~ • .r..b 0.00 O.l10 0.00 28.23 

E .72 4.37 2.80 0.00 0.00 0.00 o.oo 7.89 

ESE .39 1. 63 .46 o.oo 0.00 o.oo 0.00 2.48 

SE .26 .26 0.00 0.00 o,oo 0.00 o.oo c:"'j 
• .J.r.. 

SSE .20 0.00 0.00 0.00 0.00 0.00 0.00 .20 

s .13 .33 O.OD 0.00 0.00 0.00 0.00 .46 

ssw .07 .07 . 07 . 07 0.00 o.oo 0.00 ':>' 
•'-0 

sw 0.00 .26 .85 0.00 0.00 0.00 o.oo 1 . 11 

WSW .07 .39 .91 0.00 o.oo 0.00 0.00 1. 37 

w .39 .39 '13 0.00 o.oo 0.00 0.00 .91 

WNW .13 .39 0.00 0.00 o.oo 0.00 0.00 .52 

NW .13 .26 0.00 OeOO 0.00 0.00 o.oo .39 

NNW .13 2.48 .72 0.00 0.00 0.00 0.00 3.32 

Cr~LM 0.00 ----- ----- -----· ----- ----- ----- ----- -----
TOTAL 3.91 32.46 56.71 6.91 0.00 o.oo 0.00 100.00 

~TE: ALL FREQUENCIES ARE EXPRESSED IN PERCE~T 
1534 VALID WIND OBSERVATIONS USED TO DEVELGP FREQUENCY SUMMARY 
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R~M CONSULTANTS, INC. 
SUS I l~NA HYDROELECTRIC PROJEc-r 

. 
WEST· 

WATRNA WERTHER STATION 
March, 1982 

. . NORTH . . . . . . . . 
I I I I I I I . . . 

. . . . . . .. 
. . . . . . . 

.. . 

. 

. 
·EAST 

. . 
U';~s·~ . p:w·.ss: ... ·20~·.2s~·3fl~ ~ • U'• •• • . . . . . 

. 

. . . . . 

. . . . . 
. . fl • • • 

. . . . .. . . . . . 
. . . . . . . . 

. . . . . . . . . 
SOUTH 

WIND ROSE PLOT 

WIND SPEED 
(M/5) 

>=20 

15-20 

10-15 

6-10 

3-6 

1-3 

.2-1 

CALM 

·\ 

" 

• 
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R~M CONSULTANTS, INC. 

SlJS I TNR HYDROELECTRIC PROJECT 

. 
WEST· 

WATANA WERTHER STATION 
Apri 1 » 1982 

NORTH . . . . . . . . . . . . 
. . . . . . . . . . 

. . . . . . . . 

. . . . . . . . 

. . . 
"lru;.I5}!•20%·.25%·3BY. 
• ur•. •. • 

. . 

• It • • • 

. . . . . 
. . . . . . 

. . , . . . . . . . 
It • • • • • . . 

. . . . . . . . 
SOUTH 

WIND ROSE PLOT 

. . 
. . . 

. 
·EAST 

HIND SPEED 
(M/S) 

) =20 

15-20 

10-l!:i 

S-10 

3-6 

1-3 

II .2-1 

G) cALM 

• 

• 

II ' I .. 
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l:~ ~ M ..... (") N c: .. l J I ·v· /">. N ·1· c·"' '"' .-~-x I l ..... I .... ) •••• I ···&I . ...::- .... .•. N (""' 
. . I ·" • 

~::; t.J ~:; :1: ·r i' • .. ~. 1--1 ..... J ..... ~~ c·1 1==· ' 1::· ..... ~..-- ,.. ·1· c"" ~ I '( ... • •• • •• 1... • •• l.... I ~ • • ___ , 

0IND FFEDUENCY SUMMARY FOR WAT~NA WEATHER STATION 

\) t: L (-t C IT.,{ (h/S) 
0 ? 1 0 31 0 6. 0 1 0 10 151 0 20 I 0 I '- I 

TD TO TO TO TD TO OR 
:VJ.i\E.CTION 1 10 - 0 f.. 0 "1 0 0 1'=" 0 20 10 GREATER TDTAL. ~. U I I Ul 

-------------------------------------------------------------------------

hJ 197 8157 2.67 0100 o.oo 0100 0100 1:~7:.21 . ' 
1·'-!r-iE 183 5158 6.41 o.oo 0.00 0.00 0. 0 0 l2.82 

r~E .94 3.53 1155 0.00 o.oo 0.00 0.00 6 I 02 

ENE .97 3.39 ':) ......... 
'-,I I 0.00 0.00 0.00 0.00 7 I 13 

E .83 2.45 2,13 0100 0.00 0.00 0.00 I:.- 40 
~J • 

ESE .40 1. 98 .... , 0.00 0.00 0.00 0.00 3. 13 l ,/o 
\t:::J 

SE . 14 .50 .25 0.00 0.00 O.OG 0.00 190 

SSE . 14 .36 • '18 o.oo 0.00 0.00 0.00 , ~· 
• 0<.' . 

s • 18 .72 . 07 0.00 0.00 0.00 0: 0 0 .97 

ssw .25 1.59 .50 0.00 0.00 0.00 0.00 2.34 

sw .36 4.47 4.57 .43 0.00 o.oo 0.00 9.83 

WSW .65 8.36 5.37 .18 0.00 0.00 0.00 14.55 

w 1. 15 4.21 1. 80 '04 o.oo 0.00 0.00 '7 .20 

WNW .65 4. "18 .86 0.00 O.t\0 0.00 0. 0 0 5.69 

NW .68 2.81 .29 0.00 0.00 0,00 o.oo 3.78 

NNIJJ .83 5.40 .54 0.00 0.00 0. 0 0 0.00 6.77 

cr;LM '="4 ,...; 

------ ----- ----- ----- ------- ----- ----- -----
TOTAL 9.98 58.11 30.73 .65 0· j 0 0 0 I 0 0 o.oo 100.00 

NOTE: ALL FREQUENCIES ARE EXPRESSED IN PERCENT 
2776 VALID WIND OBSERVATIONS USED TO DEVELOP FREQUENCY SUMMARY 
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R~M CONSULTANTS, INr.. 
SUS I T~~A HYDROELECTRIC. PROJECT 

v) 

tb 
\ ...... 
~· 

' ') 
\..v 

. 
WEST· 

WATANA WEATHER STATION 
May, 1982 

NORTH . . . . . . . . . . . 
. . . . . . . . . . . . 
. . . . . . . . . . . 

"' 
. . . . . . .. 
. . 

. 
·EAST 

. 
"" .. ·5% ':a au ·.as :-.':2au'.25 :-.':sa% . . . 

. . . . . 
. . . . . 

. . . . . . 
. . . . . . . . . . 
. . . . . . . . . . 

. . . . .. .. . . .. . 
SOUTH 

WIND ROSE PLOT 

... \ t' <:. ~ 

WIND SPEED 
CM/S) 

~ )~:~20 

15-·20 

10-15 

.. 6-10 
I 

} 3-6 

;f 
1-3 

.2-1 

CALM 

., 

• 

u. ). ! . 
- • 

' 



1 :~ ~ ~ (""· (") N .c·-. l J I ·y· A N ··r· " ... " • .x I I ., . I ... :'> • ••• • •• I .. ::> ;> 

vJ I. t'~ D F R ;:· r, i.J r.:: i"--! C Y S U t·i 1-1 i~ Fz y· F 0 1~ I.;J Pt T {1 i·-~ i~t ~J EAT HER f.> T i~ T I D 1·-~ 
D~f~ ~A~EN ~URING June. 1~82 

DIRECTION 

0. 2 
TO 

1 . 0 

1 . 0 
TO 

3 * 0 

t)ELOCITY ( 11/S) 
3.0 6.0 10.0 

TO TO TO 
6.0 1010 15.0 

:t: N t~:: . 

15.0 
TO 

20.0 

20.0 
OR 

GREATER TOTi~L 

---··-----··------ .. ----------~---------- ... -------·------·-------------------------

N .60 4119 I 10 105 0.00 0.00 0.00 ,:-~. 94 

I'~NE 
..... 1:" 

• I .:J 3110 130 0~00 0 I 0 0 0 I 0 0 0.00 4.14 

i·~E 1 I 05 1~80 .90 .05 0100 o.oo 0.00 3 I 7('1 

ENE .80 .... 'jo 
~.c... 

':> 'C' 
f- I Q,_J I 10 0.00 0.00 0.00 6.74 

E 170 2.40 4. 09 185 0100 0100 0100 8104 

ESE 160 3.34 180 135 0.00 0100 0 I 0 0 5 I 09 

SE I:' C" 
••• h.J 1.40 .50 0100 0~00 0 I 0 0 0100 "..) ..1. I:' 

~. I..J 

SSE 170 1 . 10 115 '; 15 0100 0,00 0100 2' 10 

s .30 .85 .25 0~00 0~00 0.00 0.00 1 I 40 

ssw .75 2~55 170 0100 o.oo 0100 o.oo 3199 

sw .so 5.29 7.74 130 0.00 0.00 o.oo 14. 13 

WSW 1. 25 9.14 9.49 165 0~00 o.oo o.oo 20.52 

w 1.15 4~84 2.60 I 10 0100 0.00 o.oo B~69 

vJNW 1 .15 3.30 .65 I 05 0,00 0. 0 0 0.00 t::;• 14 
~I t 

NW 165 2.25 125 0100 0.00 0.00 0~00 3115 

NNW .65 4~29 
'jC' 

.~;:; I 05 0 I 0 0 o.oo 0100 5.24 

Cr~LM 
41:." ' ~ 

----- ----- ----- ----- ----- ____ ...,. ----- -----
TOTAL 12.43 1:'3 o-=> .:J • ~ 31.40 2.70 0 '0 0 0' 0 0 0.00 100.00 

NOTE~ ALL FREQUENCIES ARE EXPRESSED IN PERCENT 
2003 VALID WIND OBSERVATIONS USED TO DEVELOP FREQUENCY SUMMARY 
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R~M CONSULTANTS, INC. 
SUSITNA HYDROELECTRIC PROJECT 

. 
WEST· 

WRTANA WEATHER STATION 
June, 1982 

NORTH 
• fJ • • • • • . . . 

. . . . . . . . . 
. . . . . . . 
. . . . . . 
. . . . . . 

. . 

. 
·.I a•~·.l5~··20%"·25~·:30% 

• Ul'• a • • . . . 

. . . . . . . . 

. . . .. . . . . . 
• • • tt • • • • • 

. . . . . . . . ' 
SOUTH 

,WIND ROSE PLOT 

·EAST 

HIND SPEED 
(M/5) 

) r-~20 

15-20 

10-15 

6-10 

3-6 

1-3 

.2-1 

CALM 

• 
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" 
.. 
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WIND FREQ~ENCY SUMMARY FOR WATANA WEATHER STATION 
DATA TA~EN ~URING July~ 1982 

VELOCITY (MIS) 
0.2 1 '0 3.0 6.0 lO.O 

TO TO TO TO TO 
DIHECTION 1 '0 3. 0 6.0 10.0 15.0 

:t: 1-....! c: . 

15.0 ·-.>Q 0 i... • 

TO DR 
20.0 GREATER TOTAL 

------------------------------------------------------------------------

N .74 2. 05 0 '':) 
• r..;. 0.00 0. 0 0 0.00 0.00 2.81 

NNE .44 1.43 .15 0.00 o.oo 0.00 G ~ 0 g 2. 02 

NE .42 .91 .22 0.00 o.oo o.oo o.no 1.56 

ENE .67 1.46 1.01 0.00 o.oo . 0.00 o.an 3.14 

E 1. 23 2.52 .96 0.00 0.00 0 . 0 0 0.00 4.72 

ESE .62 3.46 .27 0.00 0.00 0.00 0.00 4.35 

SE .69 1.63 .02 o.oo o.oo 0.00 -n.oo ":> 3-,_. 0 

SSE .49 .96 .05 o.oo 0.00 . 0. 0 0 O.O(J 1. 51 

s .44 .94 . 10 0.00 0. 00 0. ·0 0 o.oo 1.48 

ssw .52 1. 33 .91 0.00 0.00 o.oo o.oa 2.77 

sw .47 4.27 1.90 I 10 0.00 0.00 O.DO. 6.74 

WSW 1. 46 9,48 10 I 77 1.23 o.oo 0.00 0,00 22.f/4 

w 1.53 15.53 8.77 .47 0.00 0.00 o.oo 26.30 

l.~NW 1.06 8.94 2.67 .07 0.00 0.00 u.OO 12.74 

NW· .96 1.65 0.00 0.00 o.oo o.oo o.oo 2.62 

NNll ,57 1.06 0.00 0.00 0.00 o.oo o.oo 1.63 

CALM .35 
----- ----- ----- ----- ---..::-- ----- ----- -----

TOTAL 12.32 57.63 27,83 1. 88 o.oo o.oo o.oo 100.00 

NOTE: ALL FREQUENCIES ARE EXPRESSED IN PERCENT 
TO DEVELOP 

• 
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R~M CONSULTANTS, INC. 

SUSITNA HYDROELECTRIC PROJECT 

. 
WEST· 

WATRNR WEATHER STATION 
July, 1982 

NORTH . . . . . . . . . . 
. . . . . . . . . . 

. . . . . . . " 
. . . . . . 
. . . . . 

. . . 

• • • e . 
·. 

5
b •• 1 a:.". Is,;: 2il:< ··

2 5
1: ":

3
il:< 

,. . . - . . 
·EAST 

. 

. . . 
. . . . . . . 

. . . . . . 
I I I I I I I I 

.. . . . . . . 
. . . . . '- . . 
SOUTH 

WIND ROSE PLOT 

WIND SPEED 
(M/5) 

~ ) m21'J 

t1 15-20 

10-15 

6-10 

3-6 

1-3 

~~-1 

CALM 

r, 

• 
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:~i~D FREQUENCY SUMMARY FOR WATANA WEATHER STATION 
DATA TA~EN DURING August~ 1982 

DIRECTION 

0. 2 
TO 

1 . 0 

1 . 0 
TO 

3. 0 

VELOCITY (MIS) 
3.0 6,0 10.0 

TO TO TO 
6.0 10.0 15.Q 

·1· N ( ... ~ - I _.,. I 

15.0 
TO 

20.0 

20.0 
OR 

GREATER TOTf~L 

------------------------~------------------~------------·----------------

N .74 10.24 .7?' 0.00 0.00 0. 0 0 0.00 11.75 

NNE .80 5.75 1.05 o.oo 0.00 0.00 o.oo 7.59 

NE 1~05 3.41 1 I 0 0 0.00 0100 0 I 00 o.oo 5.46 

ENE 1. 17 3.87 1 I 59 0.00 0~00 0100 0.00 6 ...... 
1(:)~ 

E 1 I 14 3.41 188 0100 0.00 o.oo 0.00 5~43 

ESE .74 3.53 117 O~GO o.oo o.oo 0.00 4,44 

SE ,_4 .o 1.88 .03 0.00 o.oo 0,00 o.oo '::> 41.3 1- I 

SSE .54 .74 o I o·o o.oo 0,00 o.oo 0.00 .. -=>s .1. It... 

s .31 .85 0.00 0.00 o.oo Q,OO o.oo 1. 17 

ssw .26 1 .19 .06 0,00 0~00 o.oo oioo 1. 51 

sw .54 2,36 .82 O~OO 0,00 o.oo 0.00 3.73 

WSW 1 . 1 1 5. 01 4 I 07 ,03 o.oo oioo 0100 10.21 

w 1.05 13.48 5.29 0.00 o.oo 0~00 o.oo 19.82 

WNW 1.45 8.99 1.93 0,00 0.00 o.oo 0 I 0 0 12.37 

NW 1 . 19 2 1 0 .J 106 o.oo o.oo 0,00 o.oo 3.33 

NNW ,60 1. 82 '09 O.Ofl o.oo 0,00 .o l 0 0 ':) -~ 0 
c;_ I \J 

CALM .34 
----- ----- ------ ------ ----- -~--- -..---- -----

TOTAL 13,23 68.60 17.80 I 03 o.oo o.oo .o.oo 100.00 

NOTE; ALL FREQUENCIES ARE EXPRESSED IN PERCENT 
3516 VALID WIND OBSERVATIONS USED TO DEVELOP FREQUENCY SUMMARY ~fj 0 
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RlM CONSULTANTS, INC. 
SUSITNR HYDROELECTRIC PROJECT 

WRTRNA WERTHER STATION 

~ 

. 
WEST· 

August, 1982 

NORTH . . . . • • • to • • 

. : . . . . . -- . . . . . 
. . . . . . . . 
. . . . . . . . 
... w .. 

. 

. 
~l9%~15~B%:25%~3B% 

. 

. . . 
. ft • • • 

. . . . . . 
• • • • f' 

. . . 
. . . . . . . .. 

. . . . . . . . . . 
SOUTH 

•. 

. . 

WIND ROSE PLOT 

. . ·EAST 

WIND SPEED 
(M/S) 

>=20 

15-20 

10-15 

6-10 

3-6 

1-3 

.2-1 

CALM 

• 
I 
r:· 

,, .. 
~"" .. ~.. '" 

Jt 
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FREQUENCY SLH11i'";(1RY FDH WAT~tNA ~IEc~THER STr~TillN 

"T i:.l< E i ~ D U i~ I N G S e p t e (VJ b e r .' 1 (? 8 2 

VELOCI T'f o.-1;s) 
0 I 2 1 I 0 310 6.0 10.0 

TO TO TD TO TO 
DlRECTION 1 I 0 3 I 0 610 1010 15.0 

N 1 I 48 7.01 .04 0.00 0.00 

NNE 1. 14 3.33 . 08 o.oo 0.00 

NE 1 ~c:; 
I L..'-1 3.52 2.99 o.oo 0.00 

ENE 1. 33 4. 09 8.30 .72 0.00 

E 1.93 5.15 7.84 2.39 0.00 

ESE 1.82 4.09 6' .... • ;;I...!) I 08 0.00 

SE .87 '1.74 .15 0.00 0.00 

SSE .30 .57 0.00 0.00 0.00 

8 .38 .·30 .04 0.00 0.00 

ssw .53 .38 I 04 o.oo 0.00 

sw .49 .72 . 15 o.no o.oo 

WSW .27 2~61 2.92 .15 0.00 

w 1.06 8.87 2.88 .04 0.00 

WNW 1.52 5.99 .53 o.oo o.oo 

NW 1.52 1 I 21 0.00 0.00 o.oo 

NNW 1 _,_ ,,:,.!) 1 I 17 o.oo 0.00 0.00 

CALM 

-~- N c· ... . . _, . 
p~ ~~ C) .:r ~::: c; ·r 

15.0 20.0 
TO OR 

2010 GREATER TOTAL 

0.00 0.00 B~53 

0.00 0.00 4.55 

0.00 0.00 7.77 

0.00 o.oo 14.44 

o.oo 0.00 17.32 

0.00 0.00 6.82 

0.00 0.00 ':l 7''1 '- , I 

0.00 o.oo .87 

o.oo otoo .72 

o.oo o.oo .95 

0.00 o.oo 1.36 

o.oo 0.00 5.95 

f\ n t'\ ..... uv o.oo 12.85 

0.00 0.00 8. 03' 

o.oo 0.00 2.73 

0.00 o.oo 2.50 

1,86 
----- ----- ----- --- .. ~~- ----- ----- ----- -----

TOTAL 17,20 50.78 26.79 3.37 o.oo 0.00 0.00 100.00 

NOTE: ALL FREQUENCIES ARE EXPRESSED IN PERCENT 
2639 VALID WIND OBSERVATIONS USED TO DEVELOP FREQUENCY SUMMARY 
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R~M CONSULTANTS, INC. 
SUSITNR HYDROELECTRIC PROJECT 

. 
WEST· 

WATRNA WEATHER STATION 
September, 1982 

. . 
NORTH . . . . . . . . . 

. .. . . . . . . 

. . . . . . . . . . 

. . 

. . . . . . . . 
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. . . . . 
. . . . . . 

. . " . . . 
. . . . . . . . . . 
. . . . . . . . . . 

. . . . . . . . . . 
SOUTH 

WIND ROSE PLOT 

. 

. 

HIND SPEED 
CM/5) 

~ >•20 

15-20 

10-15 

. 
·EAST s-ua 
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~~ 1-3 
•' ·r 
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** 

. ·.~.:..~/~- -~ -.-.~----:·:...~~ -' -7"': -~-· -··--. --- . ___;__ . .., - . ''' . .. . 
~ , , • , " • 'lt. I fliT • 

. . . -· 

Missing or bad data that has been deleted for various reasons (see 

STATIO~ HI STORY I DATA co~ .. 1PUTATION ST.~i'\D~.RDS r or . 
I~TERPRETI!\G D . .l.TA for· an explanation). 
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SUSITr\!A HYDROELECTRIC PROJECT 

PROCESSED CLir!tATIC DATA 

OCTOBER 1981 THRU SEPTEMBER 198 2 

VOLUl\1E 6 

0660 - DEVIL CANYON STATION 

DECEMBER 1982 

PREPARED BY: PREPARED FOR: 

R&M CONSUL"f/',N'T-S, :NC • 

'--_ALASKA POWER AUTHORIT'r'_. __ __, 
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.. JO ""<0. - . ' . . . , "". .. . . . 

ALASKA POWER AU~"HORITY 
SUSITNA HYDROELECTRIC PROJECT 

TASK 3 - HYDROLOGY 

PROCESSED CLIMATIC DATA 

VOLUME 6 
0660 - DEVIL CANYON CLIMATE STATION 

OCTOBER 1981 - SEPTEMBER 1932 

DECEMBER 1982 

Prepared for: 

ACHES AMERICAN INCORPORATED 
1 000 Liberty Ban k B u i I d i n g 

Main at Court 
Buffalo, New York 14202 
Telephone (716) 853-7525 

Prepared by: 

R&M CONSULTANTS, INC. 
5024 Cordova Street 

Anchorage, Alaska 99502 
Telephone (907) 279-0483 

3/3 -1/)- /0~ 
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ALASKA PO\vER AUTHORITY 
SUSITNA HYDROELECTRIC PROJECT 

TASK 3- HYDROLOGY 

PROCESSED CLIMATIC DATA 

OCTOBER 1981 - SEPTEMBER 1982 

VOLUME INDEX 

VOLUME l: 0610- SUSITNA GLACIER STATION 
VOLUME 2: 0620- DENALI STATION 
VOLUME 3: 0630- TYONE RIVER STATION 
VOLUME 4: 0640- KOSINA CREEK STATION 
VOLUME 5: 0650- WATANA STATION 
VOLUME 6: 0660- DEVIL CANYON ST-ATION 
VOLUME 7: 0665- SHERMAN STATION 
VOLUME 8: 0700 - EKLUTNA LAKE STAT ION 
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ALASKA POWER AUTHORITY 
SUSITNA HYDROELECTRIC PROJECT 

DEVIL CANYON CLIMATIC DATA 

TABLE OF CONTENTS 

VOLUME INDEX 

ACKNOWLEDGMENTS 

HISTORY OF DEVIL CANYON STATION 

LOCATION MAP 

INTERPRETING DATA 

DATA COMPUTATION STANDARDS 

CLIMATE DATA SUMMARIES 
October 1981 - September 1982 
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These climatic data were collected under contract to Acres American·, 
lncorp~rated for the Alaska Power Authority's Susitna Hydroelectric 
Feasibility Study. The data recorders were Model 5100 \-leather Wizards 
manufactured by Meteorology Research, Incorporated (MRI). All sensor·s 
were supplied by MRI. Field maintenance and data collection were 
performed by the hydrology staff of R&M Consultants, Incorporated. Data 
reduction and process1ng were performed by Lisa Fotherby, using 
computer programs developed by Mark Holmstrand. The computer 
hardware used was a Hewlett- Packard 9845 B system. 
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HISTORY OF THE DEVIL CANYON CLIMATE STATION (0660) 

The Devil Canyon climate station was installed July 17, 1980. It is located 
1/8-mile south of the Susitna. River, adjacent to the proposed Devil Canyon 
damsite. A climate station at this location was desirable for satisfying 
transmission line, environmental and hydrology data r~quirements. It lies 
at a 1,500-foot elevation on a ridge within the plateau region, yet is close 
to the actual walls of the canyon. Devil Canyon Station is at Susitna 
River Mile 153. 

There are no solar radia:ion data from March 2 through April 15, 1982 due 
to technical problems with the pyranorneter. However, the remaining 
climate data are excepti"'nally clean with almost 100 percent retrieval. 

Previous data reports of this station are: 

Processed Climatic Data 
Volume 6 
Devil Canyon Station 
March 1981 
For the period: July 1980 thru September 1981 
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INTERPRETING DATA 

Missing sections of data can bias or "th,·ow off" the values listed as daily 
averages in the monthly summary. The user should be aware that daily 
sola,~ radiation values are averages computed from whatever section of data 
for the day is available, whether it is extrapolated from a minimum time 
(night) or a maximum period (n0on). The user is advised to become 
familiar with the methods of summation for each parameter. These are 
des..:ribed in the section "Data Computation Standards". 

The relative humidity sensors used in the \Veather Wizards are printed 
circuit elements which sense change~ in relative humidity by changes in 
impedance. The chemically treated surfaces of these sensors degrade with 
time, however, and at an individual rate. Therefore, monthly variations 
in relative humidity values can occasionally be noted. The variations 
usually appear as a decrease in the R. H. range for successive months at 
one station. 

Blocks of R. H. readings have been compietely eliminated from Watana 
(0650) and Glacier (06"10) climate data. The deterioration patterns of the 
sensors at these stations were so severe as to make these data unreliable. 

The relative humidity sensors will also occasionally transmit values over 
100 percent. These values are a system malfunction, but are recorded and 
appear on the data printout as values less than 10 percent. Therefore, 
values under 10 percent should not be used for further computations. 

Precipitation data from Watana (0650) have been reportE~d for the entire 
year. The data are collected with a heated precipitation bucket which 
tests out at 43°F during an air temperature of 18°F. Precipitation data 
measured at the rema1r11ng stations are reported for April through 
September only. These stations do not have heated precipitation buckets 
so April, September and occasionally May, may only be partial or 
inaccurate measures of the actual precipitation for that month. This is 
due to Alaska's extended winters. There may ~a blowing snow in April, 
May, and September, which can not be accurately collected by the 
precipitation buckets without the aid of a Wyoming Wind Gage (Watana 1s 
the only precipitation Station equipped with a Wyoming Wind Gage). In 
addition, snow collected in the precipitation bucket may not melt until a 
sunny day two weeks later, thereby indicating a rainstorm on this sunn:y 
day. 

3 t3- /6 - /10 
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DATA COMPUTATiON STANDARDS 

Graphical Data Plot 

Graphical representation of valid recorded and/or computed data. 

Hourly Precipitation Summary Table 

Hourly precipitation values are calculated as the difference between 
valid consecutive hourly readings. Vvhen either of the hourly 
precipitation readinys is invalid, no value 1s reported and z.ero 
precipitation is assumed. 

Monthiy Summary Table 

1. Maximum daily and monthly temperatures are determined from all 
valid recorded temperatures. 

2. Minimum daily and monthly temperatures are determined from all 
valid recorded temperatures. 

3. Mean dailv and monthly temperatures are determined from all 
valid reco,-ded temperatures. The mean daily temperature is 
determined from the mean of the maximum and mtntmum 
temperatures. The mean monthly temperature is determined from 
the mean of all reported daily mean temperatures. 

4. Resultant daily and monthly wind directions and speeds are 
summed vectorially from all valid readings. 

5. Average daily and monthly wind speeds are determined for all 
valid readings (arithmetic mean). 

6. Maximum daily and monthly gust speeds are determined from all 
valid readings. Associated directions are the resultant 
directions from the recording interval in which the peak interval 
gust was observed. 

7. Prevailing daily and monthly directions 
valid readings. The reported value 
direction observed. 

are determined from all 
IS the most frequent 

8. Mean daily and monthly relative humidities are determined from. 
all valid readings (arithmetic mean). 

9. Mean daily and monthly dewpoint temperatures are determined 
from all valid readings (aritr.metic mean). Dewpoints are omitted 
when the wind speed is less than 1 m/ s, when th~ dew point 
calculates to a value greater than the recorded temperature, or• 

- 4 - 3 8-10- /II 
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when the dewpoint calculates to less than m1nus 47 degrees or 
more than 27 degrees. 

10. Daily and munthly precipitation values are determined from all 
valid readings. 

.. 11. Daily and monthly solar energy values are determined from all 
valid readings. Daily solar energy is determined by averaging 
the recorded solar intensity and converting the units. The 
monthly value is the sum of the daily .values. 

Three Hour Summary Tables 

1. The temperature reported IS the temperature recorded at the 
specified time. 

2. The de'.1point tempera ... ore reported is the dewpoint calculated at 
the specified time. Dewpoints are omitted when the wind speed 
is less than 1 m/s, when the dewpoint is calculated to a value 
greater than the recorded temperature, or when the dewpoint 
calculates to less than minus 47 degrees or more than 
27 degrees. 

3. l-he relative humidity reported 1s the humidity recorded at the 
specified time. 

4. The wind direction reported is the three-hour vectorial resultant 
sum of data recorded up to the specified tim~. 

5. The wind speed reported is the three-hour vectorial resultant of 
data recorded up to the specified time. 

6. The gust direction reported is the direction of the maxtmum gust 
recorded during the preceeding three-hour period. 

7. The gust reported is the maximum recorded during the 
three-hour period. 

8. The radiation reported is the solar radiation intensity recorded 
at the specified time. 

Wind Frequency Summary Table 

1. Reported data are determined from all valid readings. 

Wind Rose Graphical Plot 

1. Plot is a graphical representation of the wind frequency summary 
table. 
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General Notes 

1. The follov1ing are the valid data ranges; data outside these 
ranges are not used: 

Time: 0000 through 2400 hours - at specified time intervals. 

Temperature: -50 through "~-35 °C 

Wind! 0 through 99.9 meters per second and less than or equal 
to GUST 

Direction: 0 through 360 degrees 

Relative Humidity: 0 through 99 perr:ent 

Precipitation: 0 througn 99.8 mm & greater 
pr'ecipitation except in tl1e case of an automatic 
difference between precipitations cannot exceed 
implies a manual re-start. 

Solar: 0 through 150 milliwatts/cm 

Gust: 0 through 99.9 mjsec 

Battery: 9 through 14.5 volts 

than the 
roll-over. 
30mm. A 

last 
The 
'-1' 

2. Accuracy of the MRI (Meteorology Research, Inc.) sensors and 
processor ar·e as follows: 

Temperature: ±1°C 
Wind Speed: ±0.5 meters per second 
Wind Direction: ±1% of full scale 
Relative Humidity: ±6% 
Predpitation: ±19o up to 76.2 mm/hr, ± 5% from 76.2 mm/hr to 

254 mm/hr 
Solar Radiation: ±5mw cm-2 
Tape Recorder Error Rate: 1 bit in 107 

3. The following are the direction ranges used in the prevailing 
direction, wind frequency and \Vind rose summaries: 

- 6 -
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s8/p 11 

DIRECTION 
COiviPA.SS HEADING 

NORTH 
350 through 11 

NORTH-NORTHEAST 
12 through 34 

NORTHEAST 
35 through 56 

EAST -NORTHEAST 
57 through 79 

EAST 
80 through 101 

EAST -SOUTHEAST 
102 through 124 

SOUTHEAST 
125 through 146 

SOUTH-SOUTHEAST 
147 through 169 

SOUTH 
170 through 191 

SOUTH-SOUTHWEST 
192 through 214 

SOUTHWEST 
215 through 236 

WEST -SOUTHWEST 
237 through 259 

WEST 
260 through 281 

WEST- NORTHWEST 
282 through 304 

NORTHWEST 
305 through 326 

NORTH-NORTHWEST 
327 through 349 

- 7 -
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• • •' I 

1··1 ....._ ... ·J·-., 1··· ( . .., !==· 1 t==· (""' ··r· "~ ·1· ( .... 
I •-' '<.. •• ••• ••• ••• •" ~ "' • • ..,. = 

• ~IND FREQ~ENCY SUMMARY FOR DEVIL CANYON WEATHER STATION 
"i'J H-' ·-l H:·. 'T' /' .. # [ • - ' , ... - - I G (' . 
- M I\ ··.; ·~ lJ L. I\ .t N .l C t 0 D e r·· .' 19B1 

I.JEL.OC ITY 01/S) 
0.2 .. . o 3.0 6.0 1 0. 0 1510 20.0 .l 

TCJ TO TO TO TO TO OR 
DlF~ECTIOi,~ 1 . 0 3.0 6.0 1010 15.0 20.0 GREATEr< TOTAL 
------------------------------------------------------------·------------

N 1 I 1 0 ls::-. "" o.oo o.oo 0.00 0.00 0100 "1 I 25 
/ 

NNE 1 I 69 .44 U,OO 0.00 0. 0 0 o.oo 0,00 2.13 

r~E -., r:::7 r.. • .J '1 6'=> .\t ,_ 0.00 o.oo o.oo o.oo 0100 4.19 

ENE 2.42 4.22 0.00 0.00 o.oo o.oo 0.00 6.64 

E 2.94 8.30 ~ 15 0.00 o.oo O.OQ 0.00 1"1. 38 

ESE 4.15 14.06 .66 0.00 0.00 o.oo o.oo 18.87 .., 
SE 4.26 11.97 .07 o.oo 0.00 0.00 0.00 16.30 

SSE 5.47 8.37 o.oo 0.00 0.00 o.oo o.oo 13.84 

s 5.80 5.62 0.00 0.00 o.oo o.oo 0.00 11.42 

ssw 3.49 1.17 0.00 0.00 0.00 o.oo o.oo 4.66 

sw 1.58 .33 o.oo 0.00 o.oo 0.00 o.oo 1 '91 

WSW .70 .55 0.00 o.oo 0.00 o.oo o.oo 1. 25 

w .37 .88 o.oo o.oo 0.00 o.oo 0.00 1. 25 

WNW ,51 .95 o.oo 0.00 0.00 0.00 o.oo 1. 47 

NW .29 .44 0.00 o.oo o.oo 0.00 o.oo .73 

NNW .59 I 15 0.00 0.00 0 '0 0 0.00 0.00 .73 

CALM 1.98 ----- ----- ----- ----- ----- ~---- ----- ------
TOTAL 37.92 59.21 .88 O."JO 0.00 o.oo o.oo 100.00 

«loTE: ALL FREQUENCIES ARE EXPRESSED IN PERCENT 
2724 VALID \IJI ND OBSERVATIONS USED TO DEVELOP FREQUENCY SUM1"1ARY 
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R&M CONSULTANTS, INC. 
SUSITNR HYDROELECTRIC PROJECT 

. 
WEST· 

DEVIL CANYON WERTHER STATION 
October, 1981 

~ 

. . 

. 

NORTH . .. . . . . . . . 
. . . . . . . . 

. . . . . . . . 
. . . . . . . . 

. . . . . 

. . . . 

. . . 
. . . . . . . 
. . . . . . . . . 

. . . .. . . . . . . 

. . .. . .. . . . . . 
SOUTH 

. . 

. . . 
• c·· •

1
a •.. :., 5 ..... ·2a%'.25%'3a~ ,,~ '• • ure '• • • 1:::.1 . . 

.. 

. . . 
·EAST 

WIND ROSE PLOT 

WINtJ SPEED 
(M/S) 

fl >=20 

~ 15-20 
~ ,. 
I 

10-·15 

6-10 

3·-G . 

1-3 

• 2·-1 

CALM ' ' 1\ 
I, 
' ,,., 

,, 
'· 

• 

... 
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..::·· l J (= .. ·•• ··r· .. ~ • ~ .... :> • ....:> • • I --..e (··• 1··1 Y X) I~ C) 1::: L. 1::: c; ·r I~ :1: c:: 
-~- N (""' ' .. I ·" • 

WIND FREQUENCY SUMMARY FOR DEVIL CANYON WEATHER STATION 
L:i4T?, Tf.it,EN !:tURING Novef'1ber· .• 1981 

lJELOCITY (M/S) 
0.2 1.0 3. 0 6.0 1 0 ' 0 15.0 20,0 

TO TO TO TO TO TO OR 
DIRECTIOi~ 1 . 0 3.0 6.0 10 '0 15.0 20.0 GREATER TOT(-iL 
-·-------------------------------------------------,.._----------.-·-----------

N .40 .04 0.00 0.00 0.00 0.00 0.00 .43 

NNE .76 .25 0.00 0.00 0.00 o.oo 0.00 1.01 

NE 1. 34 1.23 .11 0.00 0.00 o.oo 0.00 2.68 

ENE 1 I 67 6.81 .54 0.00 o.oo o.oo 0.00 9.03 

E 1. 78 13.48 .87 0.00 o.oo o.oo o.oo 16. 13 

ESE 2.54 15.73 3.33 .11 0.00 o.oo 0.00 21.71 ,.,, 
SE 2.83 14.24 1. 63 0.00 0.00 0.00 0.00 18.70 

SSE 2.28 9.42 . 07 l\ • 0 0 0.00 0.00 0.00 11.78 

s ~ 1~ ~.;;... ~ 5.33 o.oo o.oo 0.00 o.oo o.oo 7.50 

ssw 2.17 f!;~ • 7 t,;;. ,, .. o.oo 0.00 0.00 o.oo o.oo 4.35 

sw 1. 30 . 14 o.oo o.oo 0.00 o.ao 0.00 "1.45 

WSW 1.23 .11 o.oo o.oo 0.00 0.00 o.oo 1. 34 

w .58 .29 0.00 0.00 0.00 o.oo o.oo .87 

WNW .29 .72 . 1 1 0.00 0.00 o.oo o.oo 1 I 12 

NW .29 .62 .25 0.00 o.oo o.oo 0.00 "1.16 

NNW 0.00 .14 o.oo 0.00 0.00 0.00 0.00 I 14 

CALM 1:8 ,,.J ----- ----- ----- ----- ----- ----- ----- -----TOTAL 21.64 70.75 6.92 .11 0.00 o.oo o.oo 100.00 

-410TE: ALL FREQUENCIES ARE EXPRESSED IN PERCENT 
2759 VALID WIND OBSER'JATIONS USED TO DEV~LOP FREQUENCY SUMMARY 
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R~M CONSULTANTS, INC. 
SUSITNR HYDROELECTRIC PROJECT 

. 
NEST· 

DEVIL CANYON WEATHER STATION 
November, 1981 

... 

NORTH . . . . . . . . . 
. . . . . 

• • • c • • 

• • • • • • 0 • • 

. . . . . . . . . 

. 

. . . . . 
. . . . . 

• • • It • • 

. . ~ . . . . . . . 
. . . . . . . . . . 
. . .. . . . . . . 

SOUTH 

. . 

WIND ROSE PLOT 

. . 
·EAST 

~--!!ND SPEED 
(M/S) 

>•20 

15-20 

10-15 

6-10 

3-6 
IJ 
fj 1-3 r 
r1 

.2-1 

CALM 

• 

.. 
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~.~::. ,.. iY'( c·' c·· ;:-.... • < .... t J l ·r· ~ N .,. < .... " ,-;:x I I _., .J I "' -.:) . ... •··· I ... ::> .'> 

.c··- • I c·-. ·1· ··r· .. J ~, .. :) '--- ... :> • • ,-....., f--1 1·-l Y X"' ¥::- c·J 1::· l 1::· (""" -·-· 1::. ·1· (""" 
.)- I ..... • --- ou ··- ., I ""- - . _., 

"l" '~ I ("'" . . I ""( .... • 

P' I:.Z C) .. T E:: c:: ·r 

t-.. ..!. ;,~ i • Fl;~ C.GJ L; ::;:,-,.i_: Y ~:;Uiii'ii!;R Y F Oi~ DE1.J I L C (1 r-{ Y DN W Et::tTHE~: ~3 T ~~:~ T I ON 
1 ~:,·t31 

0.2 1 . 0 3. 0 
TD TO TO 

I· I F: i:. L T l Ct N 1.0 "3.u 6.0 

6.0 
TO 

i. (J • 0 

1 0. 0 
TO 

15.0 
TO 

.:.::o. 0 

------------------------------------------------------------------------

N . 1 '3 . 03 0.00 G.OO u.C.O 0.00 O.hO . 1 ::·: 

NNE .30 .24 00 o.oo 0.00 0. 0 0 0.00 
•-• I. 

• :.!"'f 

i·~E 
•• Qt::" 
! • ' .J 4.74 . 13 0.00 0.00 0.00 0.00 (;:.. !32 

Ei·~E 2.79 13198 "j ~C" 
,_.~~ 0100 0. 0 0 0.00 0.00 19. 12 

E 2.82 11 . 16 1185 103 0.00 0100 0.00 15.86 

Ec·-~l: . "j 'c-
~-..o~ 1- 4 .... -~· J 2.99 0.00 0.00 0. 0 0 0100 19. 12 

. _, 
SE ·'j 31:' 

._I ..... 8.5'? 2. 08 0.00 o.oo 0.00 0.00 t 3 I 0 0 

SSE ':) ~~ 3.76 107 o.oo 0.00 0.00 0 I 0 0 . -= 
,_,~e.;;. 0 . ..;, ·.J 

s 1. 31 .94 0.00 0100 o.oo 0.00 o.oo ·"j rj c:· 
,_ • ~-.;::J 

ssw 3.60 3.33 0.00 0100 0.00 0.00 0100 • 9':1 o. ,_ 

sw 2.12 .40 0.00 o.oo o.oo 0. 0 0 0100 ,...J c· 'J 
;;...,.J~-. 

WSvl .77 137 0100 0.00 o.oo 0.00 0100 1. 14 

w 140 .37 0.00 0.00 0100 0. 0 0. o.oo '77 . -

WNW 127 164 0.00 0.00 0.00 0.00 0.00 .91 

NW ~4 ..... .81 0.00 0.00 0.00 o.oo o.oo 1,04 

N''~W ,.\ I 10 I 13 0.00 0.00 0.00 o.oo 0.00 .24 

CALM 3.23 
----- ----- ------ ----- --·--- ----- ----- ~··-----

TOTAL 24.33 62.94 9.48 .03 0100 0.00 0.00 100.00 

·~OTE: c:;l_L FKEQUENCIES ARE EXPRESSED IN PERCENT 
2976 VALID WIND OBS~RVATIONS USED TO DEVELOP FREQUENCY SUMMARY 
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SUSITNA 
DEVIL 

WEST· 

RlM CONSULTANTS, INC. 
HYDROELECTRIC PROJECT 
CANYON WEATHER STATION 

December, 1981 

NORTH . ~ . . . • • 0 • • • . . 

.. 

.. : 

. . 

WIND 

. . . . . . . . 

. . . . . . .. 
. . . . . . . . 
. . . . . 

. . . . . . . 
. . . . . . . 

. . . . . . . 
. . . 

• a II • e a 
. . 

. . . . . . . . . . 
SOUTH 

ROSE PLOT 

. 
·EAST 

WIND SPEED 
CM/5) 

>~~=~20 

15-20 

10-15 

6-10 

3-6 

1-3 

.2-1 

CALt1 

• 

• 



1:;· c.'" M ( ... (""I N <""' l J I ·r· """- N ·v· < ... ' "" •' .. I -.:) . ·-- (··; I ... ::l< .... ·1· N ( ... . . l _, 

1-· • ... _ .... ·J.·') -~-? c·1 t==· 1 ·::· c·-- ·r· 1::> ·1· .... l I . I . .. ·-· ... 1... ~"" ...... - - l ... 

•·• • ••• ,_ ' 'I'" ' ,., . '" j . ' i~ • 1 ••• 0 I" •• ~- } ••• •• r J • . ('~ ' I ·•• '· ·- • t••• •• s 1' 'T '" •• • -· :' .I • :- L 1::. t·,i U :- r·-H., i ~it l"'I rli-1 \"T 1· Jo( 1..' ::. 1v .\. L. l.. 1·1 l ·-: 'il..! N .,.,.tl:. i-1 I I· t .. l'{ . f; .!. U i'·.1 

T ,7,,-. \I ;:, ...... , I I . 
~a u t • •• •'' ,/ 

0.2 1.L1 -.. 0 \:) 0 1 ... } . • 0 I D ·~ t::" J...J . (J .~~ 0 . lJ 
TtJ TO TO TO TO TO DR 

'! . 0 3.0 6 • (J 1 0 I 0 ., s:: - ,,} . 0 20 I 0 GP E::i:.,TEF: ·rc;·; (=tl... 

------------------------------------------------------------------------

.lG 0 ' 0 C: O.OD 0.00 O.OD 0.00 o.oo . 'l C: 

I 1 0 • 1. 7 '03 0 ' l) 0 0.00 [) . 0 () 0.00 .30 

.30 A - .... 
• ' .:J / I t;.\4 0.00 (J • 0 0 0.00 0.00 ~5. 31 

ENE 
r.::- .... 

,.J/ 11.56 ~-.33 0.00 0. 0 0 0.00 0.00 '16.4'7 

E .77 15.22 5.98 0.00 o.oo o.oo 0.00 

ESE 1 . 01 20.40 14.'78 .03 0. 0 0 0.00 o.oo 36.22 

SE .74 7.43 4.40 o.oo 0.00 o.oo o.oo 1 ':') t:.."? '-· . ~. 
SSE .7t 3.70 .34 o.oo o.oo o.oo 0.00 4.74 

s .50 .87 o.oo 0.00 0. 0 0 0. 00 o.oo "! • 38 

ssw .17 .03 0.00 0.00 0.00 0.00 0.00 

sw .30 0.00 o.oo 0,00 0.00 0.00 0.00 .30 

WSW '17 .03 0.00 o.oo 0.00 o.oo 0.00 '='0 . (.., 
. 10 o.oo 0.00 0.00 0.00 o.oo 0.00 . 1 0 

. 07 0.00 0.00 o.oo 0.00 0.00 0.00 .07 

NW 0.00 0.00 o.oo 0.00 0.00 0.00 0.00 

NNW . 03 ,03 0.00 o.oo 0. 0 0 0.00 0.00 .07 

CALM 0.00 

TOTAL 5.65 63.81 30.51 .03 o.oo 0 '0 0 0.00 100.00 

'bTE~ ALL FREQUENCIES ARE EXPRESSED IN PERCENT 
2976 VALID WIND OBSERVATIONS USED TO DEVELOP FREQUENCY SUMMARY 
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R&M CONSULTANTS, INC. 
SUSITNA HYDROELECTRIC PROJECT 

. 
HEST· 

DEVIL CANYON WEATHER STATION 
January, 1982 

.. 

NORTH 
• • • * • • • • • • • • 

. . . . . . . . " . 

. 

. . . . . . . . 
. . . . . . 
. . . . . 
. .. . . . 

. .. . . . . . 
. . . . . . . . 
. . . . . . . . 
. . . . . . . . .. 

. . . . . . . . . . 
SOUTH 

. 

. 
• ·
1 

a. •. :.as ... ··2an'.25~··3 BY. 
• IU'• '• • • . . . . 

·EAST 

. . 

WIND ROSE PLOT 

HIND SPEED 
(M/S) 

)~::~20 

15-20 

10-15 

6-10 

3-6 

1-3 

.2-1 

CALM 

.. • . 
, 



.. 

.•. N ("""' • • t ~~ • 

:: 

1982 

VELOCIT"'( (M/S) 
0.2 1 . 0 3.0 6.0 10.0 15.0 20.0 

TO TO TO TO TO TO OR 
IJ l F~ ;::c T I ON 1 • 0 3.0 6.0 10.0 15.0 20.0 GREATER TOTAL. 
---·-<!---------- .... -------.---------------------------·----------·------------------

N .50 .15 .61 .23 0,00 o.oo 0.00 '1. 49 

NNE. .69 .65 .92 1 .53 o.oo 0.00 0.00 3.7'8 

NE .76 2.44 .46 0.00 0.00 0.00 O.OQ 3.67 

ENE 1.07 7.14 1. 22 0.00 0.00 0.00 o.oo 9.43 

1:" 1. 72 13.22 .73 0.00 0.00 o.oo o.oo 15.66 .... 

ESE 1,30 18.95 5.19 o.oo 0 . ll 0 0.00 0.00 25.44 

.·fil SE 1. 45 12.30 "'..) 7r::-L;,, ..J 0.00 0.00 0.00 0.00 16.50 

SSE 1. 53 6.53 .38 0.00 0.00 o.oo 0.00 8.44 

s 1 .68 1. 76 0. 0 0 .04 o.oo o.oo 0.00 3.48 

ssw .88 .61 .04 . 04 0.00 0.00 o.oo 1-57 

sw .57 .08 0.00 0.00 0.00 o.oo o.oo .65 

WSW ~69 .19 o.oo 0.00 0,00 0.00 0.00 .88 

w .65 .27 o.oo 0.00 0.00 o.oo o.oo .92 

WNW .76 .27 .11 o.oo o.oo 0.00 0.00 1. 15 

NW .27 .31 .23 0.00 o.oo 0.00 0.00 .so 

NNW .19 .23 '='3 c L;. 0.00 0.00 0,00 0.00 ,65 

CALM 5.50 
--·--- ----- ----- ----- ----- ----- ----- ------

TOTAL 14.71 65.09 12.87 1.83 o.oo 0.00 o.oo 100.00 

ALL FREQUENCIES ARE EXPRESSED IN PERCENT 
• 

2618 VALID WIND OBSERVATIONS USED TO DEVELOP FREQUENCY SUMMARY 
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R~M CONSULTANTS, INC. 
SUSI-r:NR HYDROELECTRIC PROJECT 

DEVIL CANYON WERTHER STATION 
February, 1982 

NORTH . . . . . . . . . 
. .. . . . . . . . . . WIND SPEED 

,, 

. 
NEST· 

.. 

. . 

. . . . . . . 
. . . . .. . 
. . . . . 
. . . . . 

r ·. I D'-·.ts:.;·21lll ·.25li:·:31lll 
I - .. • "''• • • :;c• t , • • 'f) • • • . . ·EAST 

. . . . . 
. . . . . . 

. . . . . . . . 

. .. . . . . . . 
. . . . . . . . . . . . 

SOUTH 

WIND ROSE PLOT 

-

(M/S) 

n 
>=20 

15-20 

10-15 
j 

c.!, 
6-10 

3-6 

1-3 

.2-1 

CALM 

1.1 l l 

I 
l 
I' 
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I 
I 
I 
I 

l 
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<: ... l I <:·· "]" ·r· :-.. I ·:: ,.:- ...... > • • I~ I t 1··1 '·' -~- .... 1::. (") t==· 1 t==· (""" •y• 1:::. .,. (""' 
I ·'-' ' • ..... ••• .... ._. I ~ .J. •' I=> l:':t ~ .... , ·r i==· c-.. ··r· ' c...4., .... ..• _.,. 

WIND FREQUENCY SUMMARY FOR DEVIL CANYON WEATHER STATION 
~. · -· ~ ·r· • · • -··" 1· t· ·:> - ·- t· h ·1 f') , ... ~ • .U f--1 I t-i f-i 1\ 1:. h } J I\ J. H b .. , a T' C , l \:>.:. 

VElOCITY < ti/S) 
0 ? 1 I 0 3.0 6.0 1 0 I 0 15.0 20.0 . .._ 

TO TO TO TO TO TO DR 
Ltlf~ECTION 1 I 0 3,0 6.0 1 0 I (I 15.0 20.0 GP-.. "..-rR TOTAL ~'I:.Ht:. • 
--·------------------~-------~-------------""' ... ------------------~----------

N .79 .36 0.00 o.oo o.oo o.oo 0.00 "1 1 ~.:.-I ,_J 

NNE 0 .... ,,,!) '1.22 1 ljC" •t-...J .29 o.oo o.oo 0.00 3.69 

NE 1 I 61 3166 165 0100 0100 0.00 0.00 ~5. 91 

ENE 1 I 94 1 0 I 11 .47 0.00 0.00 0,!)0 0~00 12.51 

E 2.54 14.87 .54 o.oo 0.00 o.oo o.co 17.96 

ESE 2.51 17.74 1.86 o.oo o.oo o.oo 0.00 22.11 

" SE 2.01 9.86 2.01 0100 o.oo o.on 0.00 13.87 

SSE 1 .54 3.62 .50 0.00 0.00 0.00 0.00 5.66 

s 1 '54 2.54 .07 0100 o.oo o.oo 0,00 4.16 

ssw 1~72 122 o.oo o.oo 0100 0100 o.oo 1 I 94 

sw .75 . 18 0100 o.oo o.oo o.oo o.oo 193 

WSW .50 132 0100 0.00 0100 0.00 0.00 8"'' • c. 

w .93 175 .04 0.00 o.oo o.oo o.oo 1~72 

WNW 1.08 1 I 61 0,00 o.oo o.oo 0.00 o.oo 2.69 

NW .90 1 I 08 0100 0100 o.oo 0 ,, 0 0 O.QO "1.97 

NNW .82 172 \14 
I ' &.00 o.oo 0.100 o.oo 1 I 58 

CALM 
'1.33 ----- ----- ----- ----- ----- ----- ----- -----. TOTAL ":)':i 11 68.85 7142 .29 o.oo o.oo o.oo 100.00 

t;.;.t;;;., I . 

'~oTE: ALL FREQUENCIES ARE EXPRESSED IN PERCENT 
2790 VALID WIND OBSERVATIONS USED TO DEVELOP FREQUENCY SUMMARY 
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RlM CONSULTANTS, INC. 
SUSITNR HYDROELECTRIC PROJECT 

. 
WEST· 

DEVIL CANYON WEATHER STATION 
March, 1982 

~ 

~ 

NORTH . . . . . . . . . . 
. . . . . . . . . 
. . . . . . . . 
. . . . . . . . 
. . .. . .. 

. . . . . 

. . . . . 

. . . . .. 
. . . . . . . . 

. . . . . . . . . . 

. 

. . . . . . . . . . 
SOUTH 

WIND ROSE PLOT 

. 
·EAST 

WIND SPEED 
(M/S) 

)a20 

15-20 

10-15 

6-10 

3-6 

1-3 

$2-1 . 

CALM 

• 
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J., '""'- • ••• • •• •-·· • .,. 1 .. < .a. ., t=:o ~~ Cl ... T t::: c; ·r : 

WIND FREQUENCY SUMMARY FOR DEVIL CANYON WEATHER STATION 
T• ,, ~ ., - A •• 1- l • D u f:'> I . I G A . 1 '1 .• , R ';) .) l"l I rt I H 1\ ;::.. !''.! ~ 1': p r :1. .' 7 w ,_ 

VELOCIT'i \M/8) 
0 'j 1 . 0 3.0 6.0 1 0. 0 15.0 20 0 

• t,;;;., 

TO TO TO TO TO TO 0!~ IJIHECTION J. I 0 3.0 6.0 1 0. 0 15.0 2010 GREATER TOT?1L 
-------------------------------------------------------------~----------

N .90 .90 .24 o.oo o.oo o.oo o.oo 2 I 05 

NNE 1. 22 2~60 3.33 t 17 o.oo o.oo o.oo 7.33 

NE: 1. 56 5.21 .97 .07 0.00 0 I co 0100 7~81 

ENE 1 I D 1 7.57 .97 o.oo o.oo o.oo 0.00 9 1:"~ .;,.;~ 

1:' 1.56 9.83 2. 05 0.00 o.oo o.oo o.oo 13.44 -
ESE 2. 01 11.60 1 v 77 0.00 o.oo o.oo 0.00 15.38 .;J SE 1. 56 9.51 .28 0.00 o.oo o.oo o.oo 1 1 .... c:: 

.~~ 

SSE 2. -'1 0 4' 06 o.oo 0.00 o.oo o.oo 0.00 6.46 
s 1. 98 3. 02 0.00 o.oo 0.00 o.oo 0.00 5.00 

ssw 1.53 1. 56 n.oo o.oo 0.00 o.oo 0.00 3. 09 
sw .97 1. 60 o.oo o.oo 0.00 o.oo 0.00 ':) 1::'7 t,;;;.,,i..J 

WSkl . 1.04 2. 05 .07 o.oo o.oo 0.00 o,oo 3 .. 16 
w .97 1.91 . 1 0 o.oo o.oo o.oo o.oo 2.99 

WNW .76 2.88 .31 o.oo c.oo o.oo o.oo 3.96 
~·lW .45 2.74 .07 o.oo o.oo o.oo 0.00 3.26 
NNW .59 1.49 .03 o.oo o.oo o.oo o.oo 2.12 
8ALM 

.49 .. -~-.. ..,.. 
. .,... ___ 

---~- --....:..-- --- ..... - ----- ----- --·---TOTAL 20 .. 68.54 1 0. 21 .24 o.oo 0.00 o.oo 100.00 
~~!' 

'~T!': 1 ALL FREQUENCIES ARi:: EXPRESSED IN PERCENT 
2880 VALID WIND OBSERVATIONS USED TO DEVELOP FREQUENCY SUMMARY 
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R&M CONSULTANTS, INC~ 

SUSITNR HYDROELECTRIC PROJECT 

. 
WEST· 

DEVIL CANYON WERTHER STATION 
April, 1982 

NORTH . . . . . . . . . 
~ . . . . . . . 

. . . . . . .. 
. . . . . . 
. . . . . 

. 
·ERST 

. 
5 

v •• I 
0

.;.15 ,,;·211>1 ·.25l(3il~ 
,. . ~,. . . 
~ .. 

. 

. 

. . . . . 
• -to • • • • 

Jl • • • • • • 

. . . . . . . . . . . 
. . . ., . . ~ . . 

SOUTH 

WIND ROSE PLOT 

. . 

~~IND SPEED 
(M/S) 

>=20 

15-20 
l 
.'j 

:; 10-15 

II 6-10 

·I 
3-6 

1-3 

H 
.2-1 

CALM 

·-·----_.= 

.:~ 

;:J; 

l 

• 

• 



£11 .' .. 
~=~ "' M c·-- c·-. ~ • c- ... t J 1 ·1· ' N ·-r· .c-... ., i'::x I . .,. .. ~'! ... :> • .•• f··t I ... :) _,. .•. N c·--. - •" . 

~·j I i'·~ !1 r R ED !..l 1:.: i'-~ C ·y ~:; t i l'·i h i·:-: f.~ Y F 0 R D F 1) :r i.. C i:l r,! Y l1 N W F. r~ THE R S T (; T I {] 1··,! 
I· ?s T {-, ; !-i r. E r-~ I.: U F~ I r~ G :·,a ~-· ~ I 9 8 2 

012 
TD 

D:2>:.LTIOH 1 I 0 

1 . 0 
TO 

310 

\.)~LOCIT'I' O·l/S) 
3.0 6.0 10.0 

TO TO TO 
6.0 10.0 15.0 

TO 
20.0 

~?.0.0 

DH 
~-~ ·-J -r-··· _., t< t.H t::. K 

--··-·-------------------------------------------------------------------·---

N 1 t 24 2.18 2/J. I I o.oo 0.00 0.00 0100 :3.66 

Nr·iE .. 'J4 1 • '- 3.83 2.72 0.00 0.00 0. 0 0 0.00 7 I ~j 0 

h•E .74 4. 10 .74 o.oo 0.00 n.oo 0.00 ~:5 . ~i8 

.... , ,.-
t:. r-. r. 1 . 1 1 2.49 .37 0.00 0.00 o~oo 0.00 3.97 

E l .01 2.69 . 13 0.00 0.00 (I • 0 0 o.oo 3.8:5 

ESE 1. 44 3.19 .03 0.00 0.00 0.00 0.00 4.67 
/"'• 

"' SE 1. 95 4.50 .07 0.00 G.OO 0. 0 0 0,00 6.52 

SSE 3.60 4.37 0.00 0.00 0.00 0 I 0 0 o.oo 7.96 

s 3.43 4.40 o.oo o.on 0.00 o.oo o.oo 7.83 

ssw 2.72 4.00 0.00 0."-0 0.00 o.oo o.oo 6.72 

sw 2.49 4.44 o.oo o.oo 0. 0 0 0.00 0.00 6.92 

WSW 2.18 4.17 .03 0.00 0,00 0.00 0.00 6.38 

w 1.98 3.43 .03 0.00 0.00 0. 0 0 0.00 5.44 

WNW 1.28 6.52 .07 0.00 0.00 0.00 0.00 7.86 

NW 1. 61 6.79 .17 0,00 0.00 0.00 o.oo 8. 5'7 

NNW 1 .24 - a::;"3 ~. ~~ I 10 0,00 0.00 o.oo o.oo 4.87 

CALM "1 • 4 t 
~,_.--~ ----- --~-- -- ...... -~ -·---- ----- -~--- -----

TOTAL 29.27 64.62 4.70 o.oo 0.(}0 0.00 o.oo 100.00 

_,,..:OTE: ALl .. FREQUENCil:'.S ARE EXPRESSED IN PERCENT 
2976 VALID WIND OBSERVATIONS USED TO DEVELOP FREQUENCY SUMMARY 
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R~M CONSULTANTS, INC. 
SUSITNR HYDROELECTRIC PROJECT 

. 
WEST· 

-·- ------· 

DEVIL CANYON WEATHER STATION 

. . . 

May, 1982 

NORTH 
t. • ~ • • • • . . . . 

. . . . ·• . . . 
. . . . . . . . 
. . . . . . 
. . . . . 

. . . . . 
. . . . . . . 
• t • • • • • • 

. . . . . . . . 
. . . . . . . . . . 

SOUTH. 

. 

. 
. . . 

•.
5 

..... •
1

r. ...... ·., 5~·2a~:2s~·3B% 
'• • 1'.11•. • • • . 

. . 

. . . . ·EAST 

~~IND ROSE PLOT 

HIND SPEED 
~M/5) 

)m21:J 

15-20 

10-15 

6-!0 

3-6 

1-3 

.2-1 

CALM 

l 
~{~ 

• 

)t 



0 . Z: 
TO 

1 . 0 

I:" _;,_.·- 'lvi: ( ..... )·.,._a <·'l J I ·v· _.,_ i',l ·v· c·--
' •• x - I :.. ... l. I -....: ... :) . ... I • ··i I c I ... :> ;-

1 • G 
TD 

::>.0 

~:~ • (j 

TD 
6.0 

t>.O 
TD 

1 0 . (j 

1 0. 0 
TO 

·.t5. 0 

.,. N ( ... 

. . I . .,- a 

·• c·· -.i ,:.t. u :?.o.o 
TO 

z~o.o G·REf:tTEF:. TOT(--iL 

------------------------------------------------------------------------

,,; 
I ' 1. 70 2,60 .03 G.OO 0.00 0.00 o.on ..t~. I 3•+ 

i·~r~E .i .53 3.51 I 2lf. 0.00 0. 0 0 0 '0 0 0.00 5.28 

i··~E .69 2, 3,S 0 '0 0 0.00 0.00 0,0[' 0.00 
-~ .... 
":·;., Ub 

Er-.!E . 8:3 2.15 • 03 o.oo 0.00 0. 0 0 0.00 3. 0? 

E .76 2.88 .21 0.00 0.00 0.00 0.00 3.85 

ESE 1. 25 3. 02 .28 0.00 0.00 o.oo o.oo 4.55 

~ 
. 

SE 1. 32 2.43 0.00 0.00 0.00 0.00 0.00 7. .... !:" 
~> • / ._) 

s~:;E 3.33 l . 81 0.00 o.oo 0. 00 0.00 0.00 5. 14 

5 3.54 2.15 0.00 0.00 0.00 o.oo 0.00 ~5. 69 

ssw 2.92 .87 o.oo 0.00 o.oo o.oo 0.00 3.78 

sw .1 . 88 1.39 0.00 o.oo 0.00 0.00 o.oo 3.26 

WSW 'j 81:' £;;. • .., ":) 9s:: c;.;., .,_, • 14 u.oo o.oo 0.00 0.00 5.94 

w 2.47 6.42 .17 0.00 o.oo 0.00 o.oo 9. 06 

WNW J -. ...... 
~. ~-~ 14. 13 .73 o.oo 0.00 o.oo 0.00 17.19 

t·!W 2. 01 "12.08 1.46 0.00 0,00 O~OO o.oo 15.Cj6 

NNW 1. 60 4 I 10 .28 0.00 o.oo 0.00 o.oo 5.97 

CALM .56 
------ ----- ----- ----- ----- ----- ----- ~----

TOTAL 31. Ot 64.86 3.58 0.00 0.00 o.oo 0.00 100.00 

I.;; TE: ALL FREGJUf.NCIES ARE. EXPRESSED IN PERCENT 
. '2880 VALID WIND OBSERVATIONS USED To· DEVELOP FREQUENCY SUMMARY 
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RlM CONSULTANTS~ INC. 
SUSITNA HYDROELECTRIC PROJECT 

. 
WEST· 

DEVIL CANYON WEATHER STATION. 

.J 

'~ 

June, 1982 

.. NORTH . . . . . . . . 
. . . . . . . . 
. .. . . . . . . . . 
. . . . . . . . . 
. . . . . 

. . . . . 
·.s~ • 1 a~·.15~ ·2e% ·.25% .a a% ,. . ..,,. . . . . . . . 

: . : :EAST 

. . . . . . . 
. . . . .• . . . . . 
. . . . . . .. 

. . . . . . . . . . . . 
c • • • . . . . . . . . 

SOUTH 

WIND ROSE PLOT 

.... ! 

WIND SPEED 
(M/S) 

n )a20 

~ 15-2B 

10-15 

1-1 6-10 

3-6 

1-3 

.2-1 

CALM 

I> 

.. 



~ .. 
t:.; :: t '·~ .i ~' 

I ~> """ ~ .... -< ( .... l·-·a ;..., 1 .::-- l J I ·1·· ~::- ...... 1 ·y· c:--.... i";x I I _ _,. -- I -.c .... ) - --- ( •• i ~ ... ) ., .. 

J·-1 • .....,., -J.-""a 1··· c··e 1::· I 1::· ..... ··r· I:;. ·1· (""'" J I .;o ~ •• ••• ·•• ••• l . .,. •. . , .,. 

1:· "~ .::· i ... : t-:~- !'.' i- ·r •::. i i -~-··· ; ... 1:1' ,:~ · -~·· ;::· n ~-~ D 1::· ' J •• ,. 1 
•• l .. •• \ t '.... "-• ... It 1 ' • .... • • ... v • Oh 

CA~YO~ WFATHf~ STATION 

u . ..:: 
TO 

1 I 0 

·.\ • (j 

TO 
~:~} . 0 

TO 
6.0 

TO 
10 '0 

:tO.G 
TD 

"J. 5. (I 

15 . (J 

TO 
2 (J • 0 

DF~ 

------------------------------------------------------------------------

N 9'1 .. - '! . 6 :t [J.OO 0 . 0 (j 0.00 0. D 0 Ct,(J(l .::~ . ::_; ;::. 

Nr·~!= 1 I 1 1. 2 ':2)5 .07 0 . (J 0 0.00 0. 0 0 0. 0 0 3 I !5:-; 

j··i~: ~~· .lJ. 1 .61 0.00 G,OO G.OO 0.00 0.(.10 ... ·-~-· 

• I I 
:·.·.~ . .,:.,.._:• 

~i'!E .64 1 • 2#;t o.oo 0.00 0.00 0.00 o.oo 1 00 
• \ • .1 ... t 

E .60 1 .04 0.00 0.00 o.oo (I • 0 0 o.oo "J. 
. c· 

,b._! 

ESF 1 .24 1 • '1 8 0.00 0.00 0. 0 0 0.00 0.00 2 '~t2 

" SE 1 .61 1 1::' •• 
• ,,} l. 0.00 o.oo o.oo 0. 0 0 0.00 :.?.\ • "1 :~: 

s<-·E -.:'\ - 2.3~ 'l .81 o.oo 0.00 0. 0 0 0.00 c ~~ 0 4. 1. 7 

5 "j .... 9 ~.-.I 1 .44 0,00 0.00 0.00 0.00 0.00 4.23 

ssw 'j a~ 
:.. J ~ .81 0.00 o.oo 0.00 0.00 0.00 3.63 

sw - ':>9 ~. ,_ '1 ,85 0.00 0.00 o.oo 0. iHl 0.00 5.14 

WSW 3.90 3.16 0.00 0.00 0.00 0.00 o.oo 7. 06 

w 4.23 7.96 .13 o.oo u.oo 0.00 0.00 1 -.> 7'7 
'·- '\Jw 

WNW 3.53 18.04 .74 0. tl!l n.oo 0.00 0.00 22.:31 

NW 2.15 13.10 2.45 o.oo 0.00 o.oo 0,00 1'7.7'1 

NNW 1 .34 2.82 64 o.oo 0.00 n.oo o.oo 4.81 

~~ I, , i,l. 
\.- i~ l-• I "l '14 

------ -----:>-~;, ----- ------- ----- ------ _....._ ___ ___ .__ 

TOTAL ..... - 'IJ'a-1 
.~~. ~.-1 ~1 l:' ' • -.Jb 4' 03 o.oo o.uo o.oo 0.00 100.00 

f,~OTE: ALL FREQUENCIES ARE EXPRESSED IN PERCENT 
·297& VALID WIND OBSERVATIONS USED TO DEVELOP FREQUENCY SUMMARY 
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RlH CONSULTANTS, INC. 
SUSITNA HYDROELECTRIC PROJECT 

. 
~~EST· 

DEVIL CANYON WEATHER STATION 
July, 1982 

~ 

" 

. , 

.. 

NORTH 
• • • • • • • It . . 

" . . . . . . . . . . . 
. . .. 

. . . . . . . . . . .. 
. . . . . . . . . 

. 

. . . . .. 

. . I I I II I 

. . . . . . . . 

. . . 
• • • • • lr 

. 
··5*' ·.1 a.;.l5"··2a" ·.2:J%··3B% 

'• • lY'• • • • 
: . . . . . . . . . :EAST 

c. • • • • • . . . . .. . . . 
. . . . . . . . .. . . . . "' 

SOUTH 

WI.ND ROSE PLOT 

WIND SPEED 
(M/S) 

>•20 
w 
~ 

15-2fJ 

1 e---15 

S-10 

3-6 

1-3 

.2-1 

! 
L 
l 
r 
! 

'l 
l 

l 
f 
1. .,. 
f' 

h 
! 

' 
. l 

; 

I 
1 
) 

! 

l 
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l 
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I 
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RlM CONSULTANTS, INC. 
SUSITNR HYDROELECTRIC PROJECT 

. 
HEST· 

DEVIL CANYON WERTHER STATION 
August, 1982 

NORTH . . . . . . . . . . 
. . . . . . . . . . .. 
. . . . . . . . 

"' . . . . . . .. 
• • • • f' • 

. 
·EAST 

~~~ • •. IIlli·: 15,;:211% ·.25::.:31ll: 
. 

.. 
. . . . . 

. . . . . . . . 
. • • • • • • .\!' 

, . ' . . . . . . . . 
. . . . . . . . . . . . 

SOUTH 
. . 

WIND ROSE PLOT 

. . 

HIND SPEED 
(M/S) 

)a20 

15-20 

10-15 

6-10 

3-6 

1-3 

.2-1 

CALM 

G: 

. 

.11 .I .1 

L 
r 

I 
!· 

j 

• 

• 



1:)1 ~<....__ M c· ... (") N " ..... l J I 'T" A N ·1· <""' '<i. __ ., • I -.:> • ••• ·~ I ... ::> ·"" •t• ""~I (""' . . I 'C .,. • 

WIND FREQUENCY SUMMARY FOR DEVIL CANYON WEATHER STATION 
DATA TAKEN DURING August~ 1982 

'v1ELOCITY <MIS) 
0.2 1 . 0 3.0 6.0 1 0. 0 15.0 20.0 

TD TO TO TO TO TO OR 
DIRECTION 1 . 0 3 I 0 6.0 10 . 0 15.0 20.0 GREATER TDTtiL 
------------------------------------------------------------------------

N 1 I 48 1. 44 .07 0.00 0. 0 0 0.00 0.00 2.99 

NNE 1. 85 3,86 ......... 
all 0.0(} o.oo 0.00 0.00 6.49 

NE 1. 41 3 I 06 . 03 o.oo o.oo 0.00 0.00 4.50 

ENE 1. 28 2.39 o.oo o.oo 0.00 o.oo 0.00 3.66 

E 1. 81 3.83 .03 0.00 0.00 0.00 o.oo ·~ 68 '-'.~ I 

ESE 'j oc-'-• ~ 4.33 . 10 0.00 0.00 0.00 o.oo 6,4S 

SE 2.79 3.23 0.00 0.00 0.00 0.00 o.oo 6' 01 

SSE 4.37 1.68 0.00 o.oo 0.00 0.00 o.oo 6' 05 

s 4.30 2.69 o.oo o.oo 0.00 O.uO 0.00 6.99 

ssw 4.54 .84 o.oo 0.00 o.oo o.oo 0.00 C" -a .:J.-2 

sw 3.23 .74 0.00 0. 0 0 0.00 n,oo 0.00 3.97 

WSW 3. 06 2.65 o.oo 0.00 0.00 0.00 0.00 5.71 

w 2. 05 4.10 o.oo 0.00 o.oo 0.00 0.00 6' '15 

WNW 2.28 9.85 '17 o.oo 0.00 0.00 o.oo 12.30 

NW 2.18 7. S'O .77 0.00 o.oo 0.00 o.oo 10.85 

NNW 2. 05 3.33 '1-r l .:;) o.oo o.oo 0.00 o.oo 5.51 

CALM 1. 28 
----- ~:;..c..:....--- ----- ----- ----- ----- ----- -----

TOTAL 40.73 55.91 2. f)8 o..oo 0,00 0,00 o.on 100.00 

NOTE: ALL FREQUENCIES ARE EXPRESSED IN PERCENT 
2976 VALID WIND OBSERVATIONS USED Td DEVELOP FREQUENCY SUMMARY 
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R~M CONSULIANTS, INC. 
SUSITNR HYDROELECTRIC PROJECT 

DEVIL CANYON WEATHER STATION 
August, 1982 

NORTH . . . . ~ . . . . . 
. . . . . . . . HIND SPEED 

(M/5) 

. . 
- WEST· 

·> 

. . . . . . . . 
. . . . . . . . 

. . . . . 

. . . . . 
. . . . . . 

. . . . ,., . . . . . 

. . . . . . . . . . .. . 
. . . . . . . . . . ... 

SOUTH 

HIND ROSE PLOT 

. . 
. 
·EAST 

I 

)~:~20 

15-20 

10-15 

6-10 

3-6 

1-3 

.2-1 

CALM 

I 
l 

I 
h 
(· 
i 

I 
f 
I 

I 
I 

I I I . . ~ • I' ij,,...,_ , . 

.. 

• 
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F=- ~ M (""" (") N <:"' l J I ··r· A- N ·1· <:"" '- .-."'X I .,. . I .... :> • ••• I ._.) ;> ·1· N (""" • • _, 0 

<: ... l ~; .:::- ·1· ··r· N ~ .... ) • .> ..... ~ • • I f· ·t 1··1 , ..... r .... 1:::. (") 1::· 1 r::· ...... ·;· 1:~ •t• .( ..... 
I ~-"'" ""'- . ... • •• l ... l.... ....._ . • ., 

w-ND FREQUENCY SUMMARY FOR DEVIL CANYON WEATHER STATION 
l)ATA TAl' EN DURING Sep teMb ei' .• 1 '?B~~ 

tJELOCITY 0"i/S) 
0.2 1 . 0 3.0 6. 0 10.0 15.0 

TO TO TO TO Tw TO 
DlRECTION 1 . 0 3. 0 6.0 10.0 1~.0 20.0 

N lj 1::'7 
~.- • .J .31 . 1 0 0.00 o.oo 0.00 

NNE 2.78 2.22 .38 o.oo 0.00 o.oo 

NE 1.84 1 '60 .03 o.oo 0.00 0.00 

ENE 2.40 3.86 .10 0.00 o.oo 0.00 

E 2.29 3.30 .97 0.00 o.oo o.oo 

ESE 3.79 4.97 .52 o.oo 0100 o.oo 

SE 4.45 3. 16 103 0100 o.oo 0,00 

SSE C" 6-.Jo ~ 2.12 o.oo o.oo 0.00 D.OO 

s 5.21 ~~. 15 o<foo 0,00 0.00 o.oo 

ssw 5.84 1 j 29 O.OG o.oo o.oo 0.00 

sw 4.27 1.08 0.00 0.00 o.oo o.oo 

WSW 3.37 3. 09 0.00 0.00 o.oo 0 I 

w 2.47 4 I 00 .24 o.oo o.oo 0,00 

WNW 1.95 4.97 I 17 0~00 0100 0.00 

NW ~ .... 6 ~.~ 1188 .07 o.oo olou 0100 

NNW 2. 08 .73 .07 0.00 o.oo 0.00 

CALM 
------ ----- .....,. ____ ----- ----- -----

TOTAL 53.30 40.72 2.71 o.oo o.oo o.ou 

NOTE: ALL FREQUENCIES ARE EXPRESSED IN PERCENT 

20.0 
OR 

GI~EATER 

0.00 

o.oo 

0.00 

0.00 

0.00 

o.oo 

0.00 

0.00 

o.oo 

0,00 

0.00 

o.oo 

0100 

o.oo 

0.00 

o.oo 

---.c:::~~o..;.. 

0,00 

2879 VALID WIND OBSERVATIONS USED TO DEVELOP FREQUENCY SUMMARY 

• .. 

TOTAL 

2.99 

5.39 

3.47 

6.36 

6.57 

9f28 

7.64 

7.75 

'7 ,37 

7' 12 

'5 3C: \. I , '-f 

6146 

6.71 

7 I 09 

~.31 

2.88 

3.27 
-----

100.00 

"' 
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R&M CONSULTHNTS, INC. 
SUSITNR HYDROELECTRIC PROJECT 

. 
HEST· 

DEVIL CANYON WEATHER STATION 
Sept,ember, 1982 

NORTH 
,, •••••••• !. 

. . . . . . . 
... l • • .. 

. . . . . . . 
• • • • il • 

. . . . . 

. 
·EAST 

. 
y ·5% ": 111%·.1 5%·:211% ·.25% ":311% 

iPIM'fW I • . . . . 
., 

. 

. . . . . . . 
. . . . . . 

. . . . . . . . . 
. . . . .. . . . . . 

. . . . . . . . . 
SOUTH 

.. 

WIND ROSE PLOT 

. 

~ 

• 

HIND SPEED 
CM/S) 

n 
)1::220 

15-20 

10-15 

I 
I 

6-te 

'~ 3-6 

1!1 1-3 

fl 
{/'·~" .. -...;. .. 1 
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EXHIBIT E 

3. Fish, Wildlife, and Botanical Resources -

Terrestrial Botanical Resnurces 

Comment 11 (po E-3-230, para. 2; p. ~-3-242, para._gl 

Indicate whether the area affected by the drawdown zone has been included in 

estimates of direct vegetation remova 1 due to the impoundments and/or in 

Tables E.3.83 and E.3.84. If not, provide estimates of the areas affected 
by drawdown for both Wata~a and Devil Canyon. 

Response 

Vegetation removal due to the impoundments (as presented in Tab·les E.3.83 

and E.3.84) was calculated for maximum pool elevation, 2185 ft (666 m) for 

Watana, and 1455 ft (443.5 m) for Devil Canyon. The drawdown zone is thus 

included in the impoundment area estimates. 
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EXHIBIT E 

3. Fish, Wildlife, and Botanical Resources -

Terrestrial Botanical Resources 

Comment 12 (p. E-3-246, para. 2) 

Provide estimates (using tables similar to Table E.3.82) of the number of 

hectares of different wet 1 and types that wi 11 be crossed by each of the 

transmission corridors (including the Intertie) and areas that will be 

cleared for access. 

Response 

Attached are Tables 1 through 6 which provide estimates of the number of 

hectares of different wet 1 and types that wi 11 be crossed by each of the 

transmission corridors (including the Intertie)~ Mapped vegetation types 

were converted to potential wetland classes (see Table E.3.81). Because the 

system of Cowardin et al. (1979) requires additional data on hydric soils 

and periodic ambient water conditions to characterize wetlands accurately 

the mapping indi~ates all areas which potentially qualify as wetlands under 

that system (see Section 3.2.3, Methods). 

Access to the transmission towers w~~l be provided by construction trails 

within the transmission corridors. Clearing for these trails will be 

necessary in areas where shrub vegetation would otherwise be left intact 

(see clearing specifications, pp. E-3-269 through E-3-274, and Figure 

E.3.85). This area is included in the attached tables and Tables E.3.79, 

E.3.80 and E.3.86 in the License Application; these tables estimate the area 

to be crossed by transmission corridors, not the area to be cleared for the 

corridors. Occasional trails will be necessary to allow access tJ construc

tion trails within the right-of-way. The proximity of the Watana-to-Devil 
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Canyon access road wi 11 minimize these clearing needs in the project area. 

Also, access by balloon~tired and treJ.d vehicles will be possible with 

little clearing, as much of the area is vegetated by low shrub or tundra. 
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TABLE 1 

SUMMARY OF HECTARES OF POTENTIAL WETLAND TYPESa CROSSED BY TRANSMISSION ROUTES 

~>' 

'-"' 

Wetland Type Willow-Healyb Cook Inlet-Willowc Healy-FairbanksC Watana-Devil Canyond Devil Canyon-Gold Creekc 

Palustrine 126 166 103 D 8 
emergent 

Palustrine 243 67 255 172 0 
scrub-shrub 

Palustrine 501 389 902 1 31 
forested 

Riverine 0 0 21 1 0 

Total 870 ha 622 ha 1,281 ha 174 ha 39 ha 

~Wetland types according to Cowardin et al. (1979) 
Transmission line corridor width- 58 m (190ft). 

~Transmission l~ne corridor width - 91 m (300ft). 
Transmission line corridor width- 64 m (210ft). 
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TABLE 2 

AREA OF POTENTIAL WETLAND TYPES TO BE CROSSED BY THE 
WILLOW-TO-HEALY TRANSMISSION CORRIDOR* 

Vegetation 
Category Hectares 

Wet tundra 126 

• Low brush/muskeg bog 137 

Shrubland 106 

Upland spruce - 168 
hardwood forest 

Lowland spruce -
hardwood forest 

Bottomland spruce -
poplar forest 

Total 

232 

101 

870 

Acrs 

311 

339 

262 

415 

573 

248 

2148 

Coward in Wet 1 and 
Classification 

Palustrine emergent 

Palustrine scrub-shrub 

Palustrine scrub-shrub 

Palustrine forested 

Palustrine forested 

Palustrine forested 

*Measured from Figure 14 in Commonwealth Assoc. (1982). Corridor· width is 
the widening of the corridor to 91 m (300 ft) from the 33 m (110 ft) 
given by Commonwealth Assoc. (1982). 
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ffJ TABLE 3 

• 

AREA OF POTENTIAL WETLAND TYPES TO BE CROSSED BY THE ----------------
WILLOW-TO-COOK INLET TRANSMISSION CORRIDOR* 

Viereck & Dyrness 
Vegetation Categ·ory Hectares 

Wet sedge grass tundra 166 

Low shrub 67 

C1osed spruce 57 

Open spruce 30 

Wood 1 and spruce 57 

C 1 osed mixed 169 

Open mixed 31 

Closed bir.ch 45 

Total 622 

Acres 

409 

166 

140 

73 

142 

416 

76 

110 

1,532 

Cowardin Wetland 
Classification 

Palustrine emergent 

Palustrine scrub-shrub 

Palustrine forested 

Palustrine forested 

Palustrine forested 

Palustrine forested 

Palustrine forested 

Palustrine forested 

~------------------------------------------------------------

*Measured from Figures E.3.51 and E.3.52. Corridor width- 91 m (300ft) • 
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TABLE 4 

AREA OF POTENTIAL WETLAND TYPES TO BE CROSSED BY THE 
HEALY-TO-FAIRBANKS TRANSMISSION CORRIDOR* 

Viereck & Dyrness 
Vegetation Category Hectares 

Wet sedge grass tundra 103 

Wet sedge grass/low shrub 

Sedge-shrub tundra 

Low shrub 

Open spruce/low shrub/ 
wet sedge grass/open 
deciduous 

Open spruce/wet sedge 
grass/open deciduous 

Closed spruce 

Open spruce 

Woodland spruce 

Closed deciduous 

Open deciduous 

Closed mixed 

Open mixed 

Wood 1 and mixed 

32 

8 

215 

99 

5 

16 

521 

46 

9 

80 

7 

105 

9 

Open spruce/open deciduous 5 

River 21 

Total 1,281 

Acres 

255 

80 

20 

531 

245 

13 

40 

1~288 

114 

21 

197 

17 

259 

23 

13 

52 

3,168 

Cowardin Wetland 
Cl assifi cation 

Palustrine emergent 

Palustrine scrub-shrub 

Palustrine scrub-shrub 

Palustrine scrub-shrub 

Palustrine forested/ 
palustrine scrub-shrub 

Palustrine forested/ 
palustrine scrub-shrub 

Palustrine forested 

Palustrine forested 

Palustrine forested 

Palustrine forested 

Palustrine forested 

Palustrine forested 

Palustrine forested 

Palustrine forested 

Palustrine forested 

Riverine 

*Measured from Figures E.3.48 through E.3.50. Corridor width - 91 m 
(300ft). The Tanana Flats portion of the transmission corridor is an 
ar®a of extremely camp 1ex mosaics of various vegetation types. As a 
result, various complexes were recognized. 
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TABLE 5 

AREA OF POTENTIAL WETLAND TYPES TO BE CROSSED BY THE 
WATANA-TO-DEVIL CANYON TRANSMISSION CORRIDOR* 

Viereck & Dyrness 
Vegetation Category 

Sedge shrub tundra 

Birch shrub 

Willow shrub 

Low shrub 

Closed tall shrub 

Open ta 11 shrub 

Woodland black spruce 

Total 

Hectares 

29 

96 

13 

46 

39 

23 

1 

247 

Acres 

72 

236 

33 

114 

97 

56 

3 

611 

Cowardin Wetland 
C lassifi cation 

Palustrine scrub-shrub 

Palustrine scrub-shrub 

Palustrine scrub-shrub 

Palustrine scrub-shrub 

Palustrine scrub-shrub 

Palustrine scrub-shrub 

Palustrine forested 

*Measured from Figures Eo3.39 and E.3.40. Corridor width- 91 m (300ft). 
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TABLE 6 

AREA OF POTENTIAL WETLAND TYPES TO BE CROSSED BY THE 
DEVIL CANYON-TO-GOLD CREEK TRANSMISSION CORRIDOR* 

Viereck & Dyrness 
Vegetation Category Hecta~2~ 

Wet sedge-grass tundra 14 

Open birch forest 4 

Closed mixed forest 49 

River 2 

Total 69 

Acres 

34 

10 

122 

5 

171 

Coward in Wetland 
Class i fi cation 

Palustrine emergent 

Palustrine forested 

Palustrine forested 

Riverine 

*Measured from Figure E.3.39. Corridor width-155m (510ft). 
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EXHIBIT E 

3. Fish, Wildlife, and Botanical Resources -

Terrestrial Botanical Resources 

Conment 13 (2_. E-3-256, para. 11 

Describe how partially or completely excavated borrow areas for the access 

roads will be rehabilitated. 

Response 

Planning for restoration will be incorporated into initial m1n1ng plans so 

that pit opening and uperation methods optimize potential for pit restora

tion. Overburden ~1ill be stockpiled for use in restoration. In some sites 

the overburden may be.over 3 feet (1m) in depth. If this much overburden is 

mixed with topsoil the topsoil, will be diluted, the deeper layers of over

burden which will dominate the material to be stockpiled and redisttibuted 

over the site may provide a poor quality substrate for plant growth. In 

these cases surface material including the organic layer and topsoil (top 12 

inches [30cm] of mineral soi 1) wi 11 be separated from any additional over

burden and stock~iled separately. 

When mining is completed in all or portions of the pit, sites will be final 

graded to create contours which blend into the landscape, including decreas

ing side slopes to 2:1 where possible. The surface will be scarified an 

contour to a minimum depth of 12 inches (30cm). This removes compaction 

caused by heavy equipment o Overburden and separated surface material wi 11 

be spread over the entire area to be restored, and the surf ace wi 11 be 

scarified again to a depth of 12 inches ( 30cm). The immediate goa 1 is to 

have a rough surface which will decrease runoff, increase infiltration and, 

on harsh sites, create favorable microsites for plant establishment and 
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and growth which are sheltered from wind and tend to collect moisture and 

fines. The ultfrnate goal of restoration is stablization of the sites and 

reestablishment of a mature native plant community. Unless needed for ero

sion control, grasses will not be planted because th,~y are known to inhibit 

natural establishment and growth of more valuable herbaceous species of 

plants on many sites in Alaska. 
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EXHIBIT E 

3. Fis~, Wildlife, and Botanical Resources -
Terrestrial Botanical Resources 

Comment 14 (p. E-3-259, para. 3) 

Indicate how the area of wet sedge-grass tundra in the access and transmis
sion corridors was calculated to be 195 ha using Tables E.3.80, E.3.85, and 
E.3.86, and indiGate if the intertie (Table E.3.79) has been included in the 

calculationso 

~esponse 

See Response to Comment 7 in the Terrestri a 1 Bot ani ca 1 Resources Section. 
The referenced tables and· the corresponding text portion have been 

corrected. 
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EXHIBIT E 

3. Fish, Wildlife, and Botanical R~sources -
Terrestri a 1 Bot ani cal Reso11rces 

Comment 15 (p. E-3-271, para. 4) 

Indicate whether, and in what situations, winter construction of transmis
sion lines will be used as a mitigation measur·e (since the use of helicopter 
construction is not currently planned). 

Response 

Winter construction wi 11 be used where extensive stretches of wetlands or 
areas underlain by ice-rich soils are to be crossed and cannot be avoided by 
vehicles during construction. The only activities that may be conducted in 
these areas during the period when the ground surface is not frozen will be 
surveying, hand clearing of right-of-way vegetation, and other non-vehicular 
related activities. Additionally, winter or helicopter construction will be 
considered for use in areas with high erosion potential near important fish 

streams. 
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EXHIBIT E 

3. Fish, Wildlife, and Botanical Resources -

Terrestrial Botanical Resources 

Comment 16 (pe E-S-272, para. 2) 

Indicate whether the use of balloon-tire or flat-tread vehicles as required 

for access to the Watana-to-Gold Creek corridor wi 11 also be required for 

the other transmission corridorss 

Response 

It is the Power Authority•s intention to use construction trails for access 

to and within all t~ansmission line corridors rather than standard construc

tion roads, except where roads already exist or where · proje\:t access roads 

wi 11 be bui 1t for other purposes. Construction trails wi 11 require the 

removal of tall vegetation, but will not require fill placement or removal 

of the organic layer except in local situations. In general, access along 

construction trails will be limited to flat-tread or ballon-tire vehicles. 

3-16-1 

.. 

.. .. 



.. 
EXHIBIT E 

3. Fish, Wildlife, and Botanical Resources 
Terrestrial Botanical Resources 

Co~~nt 17 (p. E-3-274, para. 4, to p. E-3-275, para. 1) 

Exp·Jain where the numbers ·in the examples in these two paragraphs came from; 
they do not correspond with previously stated numbers such as those on 

p. E-3-253 ~ 

Response 

The referenced text portions have been corrected. See Response to Comment 7 
in the Terrestrial Botanical Resources Section& 
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3. Fish, Wildlife, and Botanical Resources -
Terrestrial Botanical Resources 

Conment 18 (p. E-3-275, par~a.. 3}' to p. E-3-291, para. 3) 

Provide a more detailed description of possible mitigation options for wet-
1 ands where avoidance cannot be used as the method of mi ti gati on. For 
example, describe specia·l construction methods that could be used in wetland 
areas, and provide examples of the techniques or methods that could be used 
to mitig~te potential alterations to wetland drainage patterns. 

Response 

Construction methods that could be used to mitigate impacts to wetlands 

where avoidance is not possible include the following: 

o Clearing and construction when the ground is frozen and ice roads can 

bE! used. 

o Hand clearing. 

0 Avoiding slash disposal in wetlandsa 

o Placing fill material for roads or pads over original surface without 

stripping vegetation and organic layer. 

o Utilization of geotechnical fabric to minimize need for stripping and 

reduce settlement~ 
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0 Working off existing fill~ 

Techniques or method~ to mitigate potential alterations to wetland drainage 

patterns include the following: 

0 

0 

0 

0 

0 

0 

Conducting detailed field hydrologic assessments of quantity and direc

tion of surface drainage. 

Instal1ing sufficient numbers of culverts of adequate· size and in the 
proper locations to prevent uphill pending a1d downslope dewatering, to 
avoid erosion from lateral flow along embankments, and to minimize flow 

velocity and flow concentration in culverts. 

Installing culverts with sufficient camber to prevent settlement. 

Installing culverts low enough to intercept sheet flow. 

Installing steam pipes in culverts where icing is likely to occur. 

Monitoring after constuction to determine if additional or improved 

drainage structures are required. 
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EXHIBIT E 

Fish, Wildlife, and Botanical Resources -
Terrestrial Botanical Resources 

Comment 19 (p. E-3-279, para. 1, to p. E-3-280, para. 4) 

Provide examples of reclamation plans and procedures that could be used for 
various types of areas (e.g., slopes, flat areas) and major vegetation 

t_vpes. 

Response 

Specific reclamation plans are not prepared at the present time. However, 
there is a good understanding of th0 procedures which wi 11 be used.. They 
are described in the following pages. Specific.plans will be provided FERC 
at least one year prior to initiation of construction. 

Reclamation planning assumes adequate civil engineering design for drainage 
and erosion control including culverts, plunge basins, ditch checks~ channel 
lines, diversion levees, let-down structures, benches or stair-step grading 
on high cut slopes, and avoidance of high, steep backwalls in erodible 

material for borrow pits. 

The major goals of reclamation will be stabilization, regeneration of native 
plant corm1unities, and visual impact ameleoration. P•tocedures to promote 
natural regeneration will be similar for all vegetation types because of the 

following ecosystem characteristics: 
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Plant communities in the project area are subject to natural disturbance by 

fire, river erosion and deposition, mass wasting and frost action. Plant 

species in all vegetation types are adapted to colonization and regeneration 

following disturbance. If the rooting zone has not been removed almost all 

species present prior to disturbance except white and black spruce will 

resprout. In most areas disturbed by project construction, the substrate 

will be mineral soil, subsurface material or replaced overburden. On these 

sites the dominant species in the early successional stages colonize from 

seeds dispersed to the site and are similar in all vegetation types. Most 

of ttl~ cultivars of grasses and legumes which will be planted have already 

been tested throughout Alaska and are known to be suitable for revegetation 

for the range of site conditions in the project area. Two newer cultivars 

of native grasses (Po a gl auca M. Vah 1 and E lymus Sibiri cus L..) adapted to 

more specialized site conditions are nuw being tested. 

Reclamation procedures will differ for different types of disturbed sites. 

Examples for several different types of sites are listed below. 

Gravel Pads [or Temporary Facilities 

After remov a .. l of faci 1 i ties and c 1 eanup of areas , the grave 1 pad wi 11 be 

scarified to a minimum depth of 18 inches (46 em). Stockpiled topsoil will 

be replaced over the site. With or without added topsoi 1, the surface 

material will be rough and friable.. Sites will be fertilized with NPK 

fertilizer at a rate of 600 lb/acre .. If rapid revegetation is desired for 

visual impact amelioration, the site may be planted with legumes and native 

grasses at a low seeding rate which will leave open space for establishment 

of native plants. 
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Temeorary Roads 

Drainage will be restored to as close to original con1ition as possible, in

cluding removal of culverts, breaching of road and restoration of streo.m 

channel and banks where appropriate. Roads will be scarified to a minimum 

depth of 18 inches (46 em). Scarification wi 11 be on contour where slopes 

are greater than 5%. The road will be fertilized at 600 lb/acre. A grass/ 

legume mixture wi 11 be planted if required to control erosion and ameliorate 

visual impact. Public access will be blocked. Seedlings and/or cuttings of 

mature plants may be planted where accelerated growth of a vegetative screen 

for visual impact is desired.. Placement of a surface layer of material 

suitable for plant growth (topsoil or ~ubsurface material with a high per

centage of fines, preferably intermixed with organic materialj may be neces

sary for vigorous growth of seedlings or cuttings. 

Cut and fill slopes 

Stair-step grading will be used where feasible for long, steep, erodible cut 

slopes. Cut and fill slopes which are not stair-step graded will be left 

with a rough surface, as rough slopes decrease erosion and provide micro

sites for plant growth. Slopes of 3:1 or less can be scarified perpendic

ular to the slope. If the surface is smooth and hard and scarification is 

not possible, slopes wi 11 be serrated.. Cut and fi 11 slopes wi 11 be ferti

lized and planted to a grass/legume mixture where required for erosion 

control .. 
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EXHIBIT E 

3. Fish, Wildlife, and Botanical Resouces 

Terrestrial Wildlife Resources 

Comment 1 (p. E-3-311, para. 4) 

Provide a complete description of criteria for stratifying census area into 

low, medium, and high density strata. 

Response 

Stratification is the partitioning of the survey area into several subunits 
called strata. The objective of stratification is to partition the survey 

area in such a way that moose densities are more similar within strata than 

among strata. The number of strata is based largely on the accuracy with 
which biologists are able to identify areas with homogenous densities of 

moose and is usually limited to 3 or 4 strata (e.g., high, medium, low, and 
zero moose density). The zero density stratum includes only those portions 

of the survey area that do not contain moose habitat, such as large lakes or 

glaciated mountains. 

If several biologists participate in the census, each must have a similar 
concept of the moose density criteria for each stratum. The usual method 

used for calibrating each stratifier is to begin the initial stratification 
flight with all biologists in one aircraft until each person has a similar 
concept of the relative moose densities in the various strata and can assign 

the same stratum class·ification to areas of similar moose density. 
Stratification is based on a 3ubjective evaluation of moose densities, based 
upon any c 1 ues that wi 11 give an ide a of moose density within and between 

sample units. The following clues are used during stratification flights: 

3W-1-1 

• .. 

• 



a) Prior knowledge of moose distribution based on previous surveys. 

b) The number and distribution of moose seen during the stratifica

tion flight. 

c) Density of moose tracks observed. 

d) Quality and extent of moose habitat. Habitat clues are usually 

combined with direct observations of moose density to arrive at 

the final stratum classificat·ion. Habitat quality is usua·lly bas

ed on a combined evaulation of the terrain (slope, aspect, eleva

tion) and vegetation of the area. Where large expanses of a low 

density habitat type are encountered, a portion of the block of 

habitat may be stratified using direct observations of moose den

sity and the remainder is then stratified using habitat only. 
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··t_) EXHIBIT E 

3o Fish, Wildlife, and Botanical Resources -

Terrestrial Wildlife Resources 

C~nt 2 (p. E-3-337, para. 3) 

Provide a schedule of when results from or1going studies will be available. 

Response 

A report has been prepared on the referenced black bear studies. This 

report and the other big game study reports (dated April 1983) were trans

mitted to F.E.R.C. by letter from R. f~ohn to W. wakefield on May 31, 1983. 

Many of these studies are still ongoing and another report will be prepared 

during spring 1984. 
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EXHIBIT E 

3. Fish, Wildlife, and Botanical Resources -

Teriestrial Wildlife Resourc8s 

Comment 3 (p. E-3-411, para. 1) 

Provide an estimate of the numbers of moose using the mineral lick and the 

number of other licks used by the local moose population. 

Response 

Little is known about the ecological impoY'tance of natural mineral licks 

used by moose in Alaska. The results of one study conducted in Denali 

National Park indicated that licks may contribute an i1nportant source of 

sodium for moose in early sumner, a period during which moose may physiolo

gically enter a negative sodium balance. (Tankersley, N.G. 1981. Mineral 

lick use by Moose in the Central Alaska Range. Unpublished M.S. thesis, 

University of Alaska, Fairbanks.) It is not known whether individual moose 

habitually return to and use the same individual licks. Moose are generally 

more mobile and less patterned in their behavior than are Dall sheep, and 

are able to obtain 1 arge quantities of sodi urn and other nutrients from 

aquatic plants during summer and fall. 

Moose have been sighted infrequently at the Jay Creek lick during aircraft 

overflights to observe Dall sheep use of the same lick. Intensive ground 

observations of the Jay Creek lick are presently being conducted, and evi

dence of all species observed using the lick will be recorded. An estimate 

of the number of moose visits to the Jay Creek lick during spring and early 

summer 1983 will be provided when the data become available. No mineral 

licks with intensive moose use are known to occur in the project area. 
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3. Fish, Wildlife~ and Botanical Resources -
Terrestrial Wildlife Resources 

Comme~t 4 (p. E.3-450, para. 2) 

Indicate the availability of bald eagles nest sites relative to food 
a v a i 1 ab i 1 i t y • 

Response 

In many regions, abundance of many raptors is limited by availability of 
nesting sites rather than food (Newton, I. 1979 .. Populatior Ecology of 
Raptors. Buteo Books, P. 0 .. Box 481, Vermillion, SD 57069. 399 pp). Bald 
eagles, especially those nesting inland in southcentral and interior Alaska 
appear to be no exception. Bald eagles in the Susitna River drainage are 
dependent on the availability of appropriately sized and configured balsam 
poplar and white spruce for nesting locations. However, the vast majority 
of trees of these species that occu·r in the Susitna drainage are not suit
able for nesting platforms (i.e., they do not meet various criteria 
required/preferred by nesting eagles). Mature balsam poplar trees, prefer
ed by eagles for nesting, decrease in abundance as one proceeds upstream 
from the mouth. Few pop 1 ar trees of appropriate size and configuration 
occur in the middle basin. Therefore, the highest densities of eagles are 
observed along the lower reaches of the river. 

The overall availability of food for bald eagles is believed to be greater 
than the availability of suitable nest·ing locations throughout the drainage, 
especially in i~s upper reaches. As one progresses upstream, the number of 
bald eagles and eagle nests declines markedly, well before the distribution 
of salmon declines. Other fish species, commonly preyed upon by bald 
eagles, occur in the middle basin region. Waterfowl, not especially 
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abundant in any part of the drainage, occur throughout much of the middle 
basin, where they may be more vulnerable as prey because they frequent lakes 
and ponds in more open terrain. Available information on the fish and bird 
resources of the Susitna drainage suggest that the prey base in the middle 

basin region is adequate to support larger numbers of bald eagles. 
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3. 

EXHIBIT E 

Fish, Wildlife, and Botanical Resources -

Terrestrial Wildlife Resources 

Comment 5 (p. E-3-494 to E-3-495) 

Describe the potential for impacts of operating transmission lines on wild

life use of rights-of-way. 

Response 

As described on p. E-3-492 through E-3-499, the potential impacts of the 

transmission corridor on wildlife during the operation phase include: 
1) habitat alteration, 2) periodic disturbance during maintenance and re
pair, 3) increased hunting and trapping due to improved access, and 

4) hazards to large raptors and swans. Right-of-way maintenance will occur 

as needed to insure timely access in the event of a line breakage and to 
avoid damage to lines by wind-thrown trees. It is anticipated that right

of-way maintenance wi 11 occur at approximately 5- to 10-year intervals in 

most areas. Habitat alterations which occur during maintenance will be less 
severe than those which result from initial construction, comprising the 

return of recently deve 1 oped medi urn and ta 11 shrub to low or medi urn shrub 
categories (see Fi9ure E.3.85). The maintenance of early successional habi~ 

tat is likely to benefit moose and b 1 ack bear and some sma 11 mamma 1 s and 
birds. The cleared transmission right-of-way will be used as a movement . 
corridor by foxes and coyotes and w·i 11 increase the availability of prey 

for those raptors and mammalian predators which feed on small mammals. 

Di;turbance is not anticipated to have more than transitory effects on most 
mammal species. Large mammals which are sensitive to disturbance may avofd 

the corridor during clearing operations. Small mamnals, raptors, terrest
rial birds, and waterfowl may suffer nest destruction and disturbance during 
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clearing operations.. This would constitute a serious impact only fat· the 

less abundant raptor species. This impact is fully treated on p. E~3-497 

and E-3-498 ~ 

No predictions can be made regarding the magnitude of increase in hunting 

and trapping due to access provided by the transmission r·ight-of-waya Use 

of the corridors for access is expected to be greatest near roads, towns, 

and villages. Moose, black bear, marten, fox, coyote and beaver• are the 

species most likely to be affected. Marten and beaver are the most suscept

ible to over-utilization. 

Electrocution and co 11 i si on hazards to 1 arge rap tors and swans are treated 

on p. E-3-496 and E-3-497 c It should a 1 so be noted that the proposed hori

zontal configuration of the conductors should minim·1ze the potential for 

collisions compared with other configurations which create two or more 

levels of conductors. Additionally, although waterfowl occur in low to med

ium density along many corridor segments, no major waterfowl concentrations 

are crossed by the routes tArctic Environment I Information and Data Center, 

1973. Alaska regional profiles - southcentral and Yukon Regions. Sponsored 

by the State of Alaska in cooperation with the Joint Federal-State Land Use 

Planning Commission for Alaska). 

Wildlife impacts resulting from the corona effect and electric (:r magn~tic 

fields are a1so a theoretical possibility. However, no significant biologi~ 

effects on wildlife resulting from these phenomena have been documented (Lee 

et al. 1978. _gjectrical and biological effects of transmission lines: a 

review. USDOE, Bonneville Power Administration, BPA-BI0-78-1. Portland, 

Oregon, 75p.). Although at sufficiently high 'levels deleterious biologic 

effects may be produced~ field strengths at which such effects may occur are 

significantly higher than the levels found beneath 500 k .. V .. lines (Lef~ et 

aL 1980). 

The presence of the transmission line is unlikely to have measurable effects 

on wildlife use of rights-of-way aside from those identifiea here. 
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EXHIBIT E 

3. Fish, Wildlife, an Botanical Resources -

ierestrial Wiidlife Resources 

Conment 6 (p. E-3-499, para. 2) 

Indicate the criteria for determining 11 
••• sufficient magnitude to influ-

ence m~tigation planning ... 

Response 

The mitigation plan was developed for impacts likely to have population

level effects on important species ~n acccirdance with the approach outlined 

in Sections 1.2 and 1.3. The categorization of species importance was con

ducted as described in Section 4.1. In general, the prioritization of 

:;peci es and impacts determines the pr·i ori ti zati on of mi ti gati on. The pro

cedure for prioritization (established by the Susitna Hydroelectric Project 

Fish and Wildlife Mitigation Policy, Alaska Power Authority 1982 and des

cribed more camp lete ly in Section 1) ii· corporates assessment criteria of the 

Alaska Department of Fish and Game, the U.S. Fish and Wildlife Service, 

other state and federal agencies, p:·ofessional biologists of the University 

of Alaska and private consultants. Several factors are included in the 
evaluation of impact prioritization including: commercial, subsistence or 

other conc;umpti ve use of the resource, resource vu lnerabi 1 i ty, probabi 1 i ty 

of occurrence of impact, duration of impact, and potential for producing 

population-level effects. The mitigation policies referenced in Section 1 

and agency comments revie\'led in Section 4~4.4 indicate that impacts on pro

ductivity and population size through changes in availability of habitat are 

of great concern. These criteria were used to identify target species a.nd 

specific impacts requiring treatment in the appl·ication and in mitigation 

p 1 ans. 
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EXHIBIT E 

3 .. Fish, Wildlife, and Botanical Resources 
Terr~strial Wildlife Resources 

Corrment 8 (p. E-3-536, para. ~~~ 

r~dicate if mitigation by shifting the road alignment also includes avoiding 

the use of bor·row materia 1 near the nest as we 11 as other sensitive areas 
indentified in Figures Ee3.80 and through E.3.82. 

Response 

Borrow materia 1 for the acc~s.s road wi 11 not be obtai ned from any sensitive 

areas along Deadman Creek. 

.. .. 
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EXHIBIT E 

3. Fish, Wildlife, and Botanical Resources -

Terrestrial Wildlife Resources 

Cmnment 9 (p. E-3-540 7 para. 1) 

Indicate if transmission lines were sited so as to reduce or avoid potential 

for collisions. 

Response 

The reduction or avoidance of collision potential was a factor considered in 

the siting of transmission lines (see Chapter 10). Among the environmental 

factors considered in the development of an environmental rating for the 

alternative corridors was the ,quality and quantity of waterfowl and raptor 

habitat crossed by each alternative corridor (see Tables E.l0.21, E.l0.22, 

and E.l0.23). The potential for waterfowl ana\ other bird collisions with 

the transmission lines along the proposed corridors is considered to be low 

and any mortality resulting from such collisions should be biologically in

significant (see p~ E-3-496 and E-3-497 and response to Comment 5 of 

Chapter 3, Terrestrial Wildlife Resources). 
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WU I •. _..,........,"""'--·, ... 

3. Fish, Wildlife, and Botanical Resources -

Terrestrial Wildlife Resources 

Coment 10 (Table E.3.71, E.3.83, and E.3.92) 

Indicate which is the value to be used for the areal extent of low-mixed

shrubland. 

Response 

The areal extent of low mixed shrubl.and shown in Table E~3.92 (520,250 ha) 
is incorrect. The correct value is 515,655 ha. The value for the impound

ment zones ll,853 ha) is correct. The latter value is the combined total of 
the areQ,S for birch shrub (813 ha), \~illow shrub (87 ha), and mixed low 

shrub (953 ha) shown in Table E.3.83. 

The areal extents of the other vegetation types shown in Table E .. 3. 92 are 

also incortect. A co·~rected version of Table E.3.92 is appended. As a 

result of these corrections, the winter carrying capacity estimate of 23,037 
resident moose shown on p. E .... 3-307, para. 3, should read 24,006 resident 

moose. 
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TABLE E.3.92: WINTER CARRYING CAPACITY OF THE WATANA IMPOUNDMENT ZONE (INCLUDING ADJACENT 
PROJECT FACILITIES) AND SUSITNA WATERSHED UPSTREAM OF GOLD CREEK FOR MOOSE 
BASED ON THE BIOMASS OF TWIGS AVAILABLE IN WINTER (SEE TEXT AND APPENDIX EH 
FOR DETAILED E~LANATI9~N_O~F~ME_T~HO~D~S~U~S~EO~·>~·~~~--~~~~~~~~ 

Twig 
Biomass 
(kgx103) Moose Days __ Winter Residents 

Vegetation Type 
(Level 3) 

Open coniferous 
forest 

Woodland coniferous 
forest 

Open deciduous 
forest 

Open mixed forest 

Low mixed shrubland 

TOTALS 

-

Area (ha) ----
liJl)oundment 

Zone Basin 

3,844 118,873 

4,834 188,391 

326 968 

1,480 23,387 

1$853 515,655 
. 

-

Available 
Browse 
( kg/ha) n 

29.9 240 

10.0 45 

5.5 15 

34.0 15 

29.8 363 

678 

Impound~nt 
Zone Basin 

114.9 3,554;3 

48.3 1,883.9 

1.8 5.3 

50.3 795.2 

55.2 15,366.5 

270.5 21,605.2 

(/Ce.vlseJ) 

111\)oundment 
Zone Basin 

lfll>oundrnent 
Zol'le Basi 11 

22,980 710,860 127.7 3,949.2 

9,660 376,780 53.7 2,093.2 

360 1,060 2.0 5.9 

10,060 159,040 "55. 9 883.6 

11,040 3,073.,300 61.3 17,073.9 

54,100 4,321,040 301 .24,006 

Itt I f 1\t ' I 'II\ ,1,-



EXHIBit E 

3. Fish, Wildlife, and Botanical Resouces -
Terrestrial Wildlife Resources 

Comment 11 (Table E.3.143) 

Define the number in parentheses next to each species name. 

Response 

The number in parentheses next to each species namf.: is the number of cap
tures of that species p,::r 100 trap nights at a 11 stations combined. The 

column heading, (d;) shoui read{~d;). 
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EXHIBIT E 

3. Fish, Wildlife, and Botanical Resources -
Terrestrial Wildlife Resources 

Comment 12 {Table E.3.165 and Tables E.3.71, E.3.83, Mid E.3.84) 

Indicate which values for areal extent of ve~etation types are to be used. 

Response 

The values for areal extent of vegetation in Table E.3.165 are from Tables 
E.3.51, E.3.83, and E.3.84. Areas given in Table E.3.71 represent only 
Watana Watershed and do not include Gold Creek Watershed (provided in Table 
E.3.72). The relationship between bird habitat types and Viereck and 
Dryness (1980) vegetation types is shown in Table E.3.139. 
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EXHIBIT E 

3. Fish, Wildlife, and Botanical Resources -
Terrestrial Wildlife Resources 

Comment 13 (Table E.3.16~) 

Define 11 total %of other projects". 

Response 

The heading should read: 11 Total % of Gold Creek and Watana Watersheds with 

both projects 11
• 
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EXHIBIT E 

5. Socioeconomics 

Comment 1 (p. E-5-8, para. 4 through p. E-5-26, para. 1) 

Provide data on the distribution of temporary and rental housing- or lodging 

units throughout the project region. Provide date when supplemental infor

m~tion will be avaiiable. 

Response 

Most of the rental housing in the region is located in the greater Anchorage 

area. For example, in 1981, there were an estimated 65,771 housing units in 

the Municipality of Anchorage. Results of surveys conducted for Anchorage 

show that the proportion of total housing stock that was rental property 

from 1978-1981 ranged between 48 and 52 percentl/. Using 50 percent 

for this proportion, the number of rental units in Anchorage in 1981 ·is 

estimated at 32,886 units. 

An estimate of the total number of rental units in the r,at-Su Borough may be 

made by applying an estimate of the proportion of rental housing to the 

total hous~ng stock (8,582 in 1981). An estimate of this proportion was 

obtained in a 1981 Borough survey which showed that approximately 14 percent 

of all occupied units were rent~d.f/· Applying this proportion to the 

total housing stock indicates that approximately 1,200 units were rental 

units Borough-wide. 

1/ R • L. Po 1 k and C omp any • 1981 e ~A;...;.n.;.;.,n u;;.;..a;;.;..l,;..._..R;_,e;;;...v;_,i....;;;e;...;.w~: _.....;P.....;r...;;o;..;..f..;.i ..;.1 e.;:;.s;;;..._..;;;.o;;;...f --=C..;.;h.;a.-;.n:..:..g;;z.:e~, 
Anchorage 1978-1981. Detroit, Michigan. 

5:.1 Policy Analysis, Limited and Dr. Richard Ender. May 1980. Mat-Su 
Housing and Economic Development Study~ Survey Findings. Anchorage; 

Alaska. 
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The remainder of this discussion describes the availability and distribution 

of rental housing in selected areas of the Mat-Su Borough, including lodges 

(which are often rented or leased on a long...,term basis), but excluding 

hotels and motels. The information was collected through personal communi

cation with community leaders and lodge operators and through the review of 
secondary data. 

Local Impact Area 

There are three lodges in the immediate vicinity of the projet site; i.e., 

Tsusena Lake, Stephan Lake, and High Lake. The new mvners of Tsusena Lake 

Lodge plan to expand the facility and open it for commerical use. Stephan 

Lake Lodge (10 structures and 7 cabins) is col11llerically used for guided 

hunting and fishing activities. High Lake Lodge has nine structures that 
can accommodate 25 people. 

Trapper Creek 

Three businesses rent units in Trapper Cree~. These include: Trapper Creek 

Trading Post (1 cabin), Moose Creek Lodge (10 rooms), and Green's Cash Lodge 

(5 rooms). In addition, there are four rental housing unit$. Furthermore, 

it is estimated that approximately 10-12 cabins have been vacated by the 
owners and are currently occupied by renters. 

Talkeetna Vicinity 

In the vicinity of Talkeetna there are several lodges, including: the 

Talkeetna Roadhouse (6 rooms) and tt12 Swiss Alaska Inn (14 double rooms). 

In addition, between Talkeetna and \!Ji llow there are three other lodges; 

namely, Montana Creek Lodge (3 cabins), Sheep Creek Lodge (2 cabins and 1 

trailer), and Pioneer Lodge (10 rooms). 
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·~.~ .. -., Cantwell and Vicinity 

There are two 1odges in Cantwell: The Jack River Inn and the Reindeer 

Mountain Lodge (9 rooms). North of Cantwell, there are a number of lodges, 

including: the Jere-A-Tad Lodge (11 units), North Face Lodge (50 rooms), 

and the Healy Roadhouse (±10 rooms). In addition, there are several 
lodges near Denali National Park. 

Houston 

Houston contains only a small number of temporary or rental housing. For 

example, it is estimated that there are only three duplexes and one fourplex 

that are rental units, in addition to two businesses with rental apartments 
(one with two units and on1.: with six units). 

Palmer and Was i 11 a 

In general, the majority of rental property in the Mat-Su Borough is in 

Palmer, Wasilla, and the surrounding area. However, rental housing data for 
the area are not readily available. 

5-1-3 

• • 

.. 



•• EXHIBIT E 

Socioeconomics 

Conment 2 (p. E-5-27 para. 1 through ..!• E-5-52, para. 4) 

Provide a discussio~ of impacts related to development of the proposed pro

ject on Native Alaskans. Provide date when supplemental information will be 

av ai 1 able. 

Response 

The development of the proposed pro~ett would result in three general types 

of potential impacts to Native Alaskans: (1) social and lifestyle changes 

{Qffecting Native Alaskans living in the Local Impact Area)~ (2) increased 

employment and business opportunities for Native Alaskans living -\n the 
Railbelt region; and (3) effects of Native landholdings, especially those of 

the Cook Inlet Region, Inc.(CIRI) and the Ahtna, Inc. P.egional 

and the Chickaloon, Knik, and Tyonek Village Corporations. 

Ninilchik Village Corporation may be affected if CIRI conveys 

Corporations, 

In addition , 

1 ands to this 

group. Similarly, the Gold Creek Native Group may be affected if they 

obta·i n Feder& 1 D-1 1 ands. Moreover, the Tyonek Vi 11 age Corporation could be 
indirectly affected depending on the extent of fisheries impact5 since the 

residents have subsistence fishing permits in Cook Inlet. 

Social and Lifestyle Changes: Few Native Alaskan live in the Local Impact 

Area of the proposed project. For example, Cantweli, the only Native vi 1-

lage in the impact area, had an estimated winter/summer population of 183 in 

1982. Of this number, only approximately one-half were Natives. As dis

cussed on pp. E-5-7 and E-5-8 of Chapter 5, Exhibit E of the License 

Applicat·ion, social relationships between Natives and non-Natives in 
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Cant we 11 have been strained for sever a 1 years. This strain is re 1 a ted to 
recent increase (e.g., dating from the completion of the Parks Highway in 

the mid-70's) in the number of non-Natives living in the community and com

petition for scarce jobs. In addition, land ownership patterns have also 
contributed to social friction in the community. Historically, the federal 

government controlled much of the land in the area, thus restricting the 

amount of land available for private landholdingsw Nonetheless, homesteads 
have represented a large category of private non-Native land in the area. 

Friction in the cof!lllun·ity increased after enactment of the Alaska Native 

Claims Settlement Act in 1971. This act provided Native Alaskans in 

Cantwell with the opportunity to claim large amounts of land in and around 

Cantwell and to subsequently limit access to those areas. 
' 

It is anticipated that the project-related population influx into Cantwell 

will be mostly non-Native. This in-migration of non-Nat·ives could exacer

bate existing friction in the cofTimunity and could cause the Natives in 

Cantwell to lose influence in the community. However~ since Natives living 
in Cantwell are members of the Ahtna, Inc. Regional Corporatic1n and there
fore own much of the land in the immediate area (54,000 acres), they wi 11 be 

i;1 a position to influence the size of the in-migrating population, since 

housing and private land available for development in the area are limited. 

Employment and Business Opportunities: The project may provide increased 

employment opportunities to Native Alaskans throughout the Railbelt region. 

Nonetheless, because there will be competition with non-Natives for 
project-related construction jobs, and because hiring on state jobs general
ly occurs through labor unions, in the absence of special employment 

policies, the ability of Native Alaskans to obtain preferential employment 

on the project may be limted. 
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• An example of an employment opportunity for Native Alaskans that is already 
occuri ng is the Ahtna, Inc. and the Kni k Vi 11 age Corporation joint venture 

that provides housekeeping and maintenance services for the current Susitna 

project field program. 

Effects on Native Landholdings: The deve 1 opment of the proposed project 
would resu1t in several potential impacts to Native land holdings, interim 

conveyed lands, and selected lands in the middle and upper Susitna basins, 
including the land area on both sides of the Susitna River and the area 

north of the river. First, it is anticipated that an access road to the 
site would increase the esonomic feasibility of Native land development. 
According to Ahtna, Inc. spokepersons, the corporation anticipates that the 

increased economic activity will indu~e residential and recreation develop
ment of its 1 ands around Cant'.\'e 11 and the !11'-ma 1 i Highway. Simi 1 arly, Cook 
Inlet Region, Inc. and the Chickaloon, Knik, Tyonek~ and possibly the 
Ninilchik Village Corporatjons and the Gold Creek Native Group are expected 

to find that improved access to claimed inteYim conveyed lands on the south 

4j side of the Susitna River would increase the feasibility of developing 
mineral and recreational projects. At the same time, development of the 
proposed project would increase public access to the middle and upper 
Susitna basins. Currently the majority of non-Native users in this area are 

researchers, hunters, trappers, and fishermen. As permanent conveyance of 

1 andho ldi ngs from fed era 1 ownership to Native mmershi p ocurs, the Native 
region a 1 and vi 11 age corporations wi 11 begin contra 11 i ng the use of those 
lands. In the absence of control~ by the Native corporations or other con

trol measures, the project's access route and, to a lesser extent the trans

mission corridor! would provide increased access and trespassing to those 

areas . 
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EXHIBIT E 

5. Socioeconomics 

Conment 3 (p. E-5-30, para. 2; p. E-5-38, para. 1; p .. E-5-40, para. 5; 

p. E-5-64, para. 4) 

Expl~in the discrepancy between the ratios of direct workers plus dependents 
to support workers plus dependents (3:1, 1~1, 4:1) and the multipliers used 
to generate population projections (ranging from 1:1.2 to 1:2.4). 

Response 

The differences in proportions on pp. E-5-30, E-5-38, and E-5-40 in Chapter 
5, Exhibit E, of the License Application ara in the ratio of direct popula
tion in-migration to support population in-migration, rather than in direct 
population to suppm~t population as stated in the cormnent. The multipliers 
on p. E-5-64 in Chapter 5 represent the ratio of total work force to direct 
work force used to project support employement, while another set of multi
pliers was used to pt"'oject population in-rr1igration related to direct and 
support employment. 

Calculat·ion of Project-Relatec!.__5mploym~nt 

Support (indirect) employm~nt was projected using the multipliers on 
p. E-5-64 in Chapter 5. These multipliers were applied to on-site (direct) 
jobs that will be filled by persons who live in these communities and census 
divisions at the beginning of the project, and to on-site jobs that will be 
filled by workers who choose to relocate to the communities and census divi
sions. The total number of support jobs generated by on-site workers who 
settle off-site was calculated for each community and census division • 
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Some of the support jobs generated by the project will be filled by existing 
residents. The extent to which this occurs will vary among communities. 
For example, in Trapper Creek it is estimated that 70 pr;rcent of the 
project-related jobs wi 11 be filled by in-migrants. This is the principa1 
reason that the ratio of direct population in-migration to support popula
tion in-migration is comparativeiy low: 1:1. In Talkeetna, it is estimated 
that 25 percent of the newly generated jobs wi 11 be filled by in-migrants, 
thus the ratio of direct population in-migration to support population in
migration is comparatively high: 4:1. Estimates of the percentage of sup 
port jobs that will be filled by in-migration to other communities and cen
sus divisions are shown on p. E-5-65 in Chapter 5. 

A higher proportion of the direct work force as contrasted to the support 
\vork force is projected to in-migrate to the Local Impact Area since the 
majority of the project hi ring is anticipated to occur in Anchorage and 
Fairbanks, the locations of trade union hiring halls. Additionally, many of 
the skills needed for the project will be specialized and unavailable among 
existing workers in the Local Impact Area. Project-induced support employ
ment, which will result from the expansion of the existing retail trade and 
service sectors will provide employment opportunities for local residents. 

Calculation of Project-Related Population -·---------=-------.:.....----

Population related to in-migrating workers was projected with a higher popu
lation multiplier for the direct work force than for the support work force. 
These multipliers were based on studies of construction worker demographics 
which indicate that the average household size for construction workers is 
larger than the average household size for the state as a· whole, while the 
average household size of the support work force is similar to the average 
household size for Alask~1 . 
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• The reason the aggregate employment multipliers range from 1.2 to 2.4 is 

that they are place and time-specific; that is, some plctces have higher 

multipliers than others, and multipliers increase with time in each place. 

It was assumed that the multipliers would increase in size with time since 

this has been the hi stori ca 1 trend for the state e As the state and its 

1 oc a 1 econom·i es continue to grow, 1 oca lly produced goods and services wi 11 

increasingly be substituted for imported goods and services, thereby result
ing 1n higher aggregate employment multipliers. 

llu~s. Army Corps of Engineers, Engineer Institute for Water Resources. 

June 1981. Construction Work Force¢ Fort Belvoir~ Vfrginiai 
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EXHIBIT E 

5. Socioeconomics 

Comment 5 (p. E-5-37 1 parae 2) 

Document that the state wi 11 as~ume responsibility for maintenance and 

winter plowing of the Denali Highway and maintenance of the project access 

road during and after prQject construction, whether or not the r?ad is 

eventually closed to J]Ublic access.., 

Response 
-=-~ 

The Alaska Power Authority has initiated discussions with the Alaska Depart

ment of Transportation and Public Facilities (DOT/PF) regarding maintenance 

and winter plowing of the Denali Highway and project access roads. At this 

time, discussions have been very pre'liminary. The ultimate objective of 

these discussions will be to execute a memorandum of understanding between 

DOT/PF and the Power Authority regarding maintenance of the Denali Highway 

and project access roads. FERC will be provided with copies of the memoran

dum of unders-::anding and/or updates of discussions as they become avail

able. 
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EXHIBIT E 

5. Socioeconomics 

Comment 6 (pc E-5-39, para. 5, 6; p. E-5-42, para. 3, 4; 
p. E-5-48, parao 1, 2) 

Discuss the conditions under which "a strain on this in forma 1 system 11 wi 11 

be defined as occuring, as well as a plan or alternatives for who will pro

vi de these services. Provide date when supp 1 ementa 1 information \'li 11 be 

provided. 

Response 

The conditions under which a strain on informal medical and social service 

systems will cccur in Trapper Creek, Talkeetna, and Cantwell cannot be 

established with certainty. As the population increases, the need fm" addi

tional and more specialized health care will arise. At some point in the 

growth scenario a strain wi 11 occur,. Exactly when this wi 11 happen depends 

on the size of the population incrEase, the socioeconomic characteristics of 

new and existing residents, and the communities' ability and desire to fin

ance and supr:ort needed medica i and soci a 1 service systems. As indicated on 

p. E-5-39, ~-5-42, ~nd E-5-48 in Chapter 5, Exhibit E of the License Appli

cation, the proposed Susi tna Project wi 11 cause the communities of Trapper 

Creek, Talkeetna, and Cantwell to grow more rapidly than the without-project 

scenario. It is possible that project-related in-migrants will have higher 

expectations for health services than current residents, who generally 

accept the scarcity of nearby medica 1 care and soci a 1 services as part of 

the rural lifestyle they have chosen. Thus, the project is expected to 

create a need for additional services in these communities at an earlier 

date than would occur without the project . 
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Additional health care cou1;d become available in the communities through 

deve 1 opment of a lternat·l ves, such as: 

Establishing a public health clinic to serve the northern part of the 

Mat-Su Borough as well as Cantwell. 

Expanding the present outreach program conducted by the Wasilla Health 

Care Center. (Currently, a public health nurse travels to Talkeetna, 

Trapper Cr~ek, and Willow one day per month.) 

Establishing physician assistant clinics (such as the one located in 

Healy) where physician assistants work closely with licensed doctors in 

nearby cities. 

Since these conmunities do not have local governing bodies, it is likely 

that the Mat-Su Borough and state agencies would be involved in the health 

care planning process in conjunction with input from local residents. The 

state or the Power Authority could assist the borough by sponsoring a feasi

bility study for health care provision in the northern part of the borough. 

As part of the monitoring program, the Power Authority wi 11 select a set of 

i ndi caters (such as numbers of admissions and discharges, hours spent on 

different types of services, c 1 i ent demographics, and number of c 1 i ents by 

community) that will be tracked to determine any substantial increase in the 

need fof' soci a 1 services due to the project, A progra,m for health care 

monitoring and mitigation measures will be developed prior to initiation of 

project construction. This work will be dev~loped with the assistance of 

approptiate social service agencies and local officials. 
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EXHIBIT E 

5. Socioeconomics 

Conment 8 {p. E-5-45, para. 2) 

Provide an estimate of how many of the rai 1 head construction wor·kers would 

be employed at the Watana and Devil Canyon sites after the railhead facili
ties are completed. 

Response 

As estimated 36 railhead construction workers would be employed at the 

Watana and Devi 1 Canyon sites after the railhead facilities are completed 
(Acres American, Inc., 1982) • 
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• EXHIBIT E 

5 .. Socioeconomics 

Comment 13 (p. E-5-63~ para. 2 - 4) 

Provide information on other projects proposed for the region durin£ the 
same time period as this project. 

Response 

The attached table outlines other major potential developments in or affect
ing the Railbelt region, and presents their associated employment projec
tions. These projects constitute the base case exogeneous employment 
assumptions for the Institute of Social and Economic Research•s Man in the 
Arctic Program Economic Model (revised May 1983). 
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TABLE 1 

SUMMARY OF BASE CASE EXOGENOUS EMPLOYMENT ASSUMPTIONS FOR 
MAP MODEL RAI LBELT ECONOMIC STUDY 

Assumptions Description 

Trans-Alaska Oil Pipeline Operating employment remains constant at 
1,500 through 2010. 

~')rth Slope Petroleum Development Construction employment developing 

Upper Cook Inlet Petroleum 
Production 

Tertiary Recovery of 
North Slope Oil 

OCS Exploration and Development 

Prudhoe Bay and Kuparuk fields peaks at 
2e400 in 1983 and 1986. Operating 
employment remains at 2,502 through 2010 
for overall North Slope production. 

Employment declines gradually beginning 
in 1983 so as to reach 50 percent of the 
1982 level (778) by 2010. 

Tertiary oi 1 recovery project uti 1 i zing 
North S 1 ope natura 1 gas occurs in early 
1990s with a peak annua 1 employment of 
2,000. 

The current OCS five-year leasing sched
ule calls for 16 OCS lease sales sub
sequent to October 1982, including the 
Beaufort, Norton, ~1d St. George Sales, 
which have already taken place (Sales 
71, 57, and 70). Development is 
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TAB LE 1 (Con t • d ) 

SUMMARY OF BASE CASE EXOGENOUS EMPLOYMENT A5SUMPTIONS FOR 
MAP MODEL RAILBELT ECONOMIC STUDY 

Assumptions 

Anchorage Oil Headquarters 

Beluga Chuitna Coal Production 

Hydroelectric Projects 

U.S. Borax Mine 

Greens Creek Mine 

Desr.ription 

assumed to occur only in the Navarin 
Basin (1.14 billion barrels of oilj and 
the Beaufort Sea (6.1 billion barrels of 
oil). All other sales are assumed to 
result in exploration employment only. 

Several oil companies establish regional 
headquarters in Alaska in mid-1980's. 

Development of 4.4 million ton/year mine 
for export beginning in 1994 provides 
total employment of 524. 

Employment peaks at 725 in 1990 for con
struction of several state-funded hydro
electric projects around the state. 

The U. S. Borax mine near Kethcikan is 
brought into production with opera':"ing 
employment of 790 by 1988. 

Production from the Greens Creek Mine on 
Admiralty Island results in emplcyment 
of 315 people from 1986 through 1996 . 
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TAB LE 1 (Con t • d) 

SUMMARY OF BASE CASE EXOGENOUS EMPLOYMENT ASSUMPTIONS FOR 
MAP MODEL RAI LBELT ECONOMIC STUDY 

Assumptions 

Red Dog Mine 

Other ~1ini ng Activity 

Agriculture 

Forest and Lumber Products 

Pulp Mills 

Commercia 1 Fi s hi ng-Nonbottomfi sh 

Description 

The Red Dog Mine in the Western Brooks 
Range reaches fu 11 production with 
operating employment of 448 by 1988~ 

Employment increases from a 1982 leve 1 

of 5,267 at 1 percent annually. 

Moderate state support results in expan
sior. of agriculture to employment of 508 

in 2000. 

Employment expands to over 3,200 by 1990 
before beginning to decline gradually 
after 2000 to about 2,800 by 2010. 

Employment declines at a rate of 1 per
cent per year after 1983. 

Employment levels in fishing and fish 
processing rem.ain constant at 6,323 and 
7,123 respectively. 
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TABLE 1 (Cont'd) 

SUMMARY OF BASE CASE EXOGENOUS EMPLOYMENT ASSUMPTIONS FOR 
MAP MODEL RAILBELT ECONOMIC STUDY 

Assumptions 

Commercial Fishing-Bottomfish 

Federal Military Employment 

F edera 1 Ci vi 1 ian Employment 

Tourism As1umpti ons 

Description 

The total U.S. bottomfish.catch expands 
at a constant rate to allowable catch in 
2000, with klaska resident harvesting 
employment rising to 733. Onshore pro
cessing capacity expands in the 
Aleutians and Kodiak census divisions to 
provide total resident employment of 971 
by 2000. 

Employment remains constant at 23,323. 

Rises at 0. 5 percent annua 1 rate from 
17,900 in 1982 to 20,583 by 2010. 

Nunber of visitors to Alaska increases 
by 50,000 per year from 680,000 in 1982 
to over 2 million by 2010 • 
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EXHIBIT E 

5. Socioeconomics 

Comment 14 (e. E-5-70, parao 1 through p. E-5-78, paraa 4) 

Include the capacity of and impacts to lodges, other temporary lodging 
units, and trailer parks. Provide date when supp lemer1ta 1 information wi 11 

be provided. 

Response 

Capacitx_ of Lodges and Trailer Courts 

Table A presents a list of the lodges in the project vicinity and in the 

Wasilla to Houston, the Willow to Healy, and the Paxson to Cantwell areas. 
In addition, lodge capacity and other relevant information are presented 

where available. The total number of mobile home courts and spaces in com
munities in the Mat~Su Borough is shown in Table B. 

l_mpacts on Lodges and Trailer Courts 

Construction workers and their dependents will seek accommodations at lodges 

and spaces at trailer courts, especially ac facilities located near the con
struction site and along the access corridor.. It is also likely that con
struction worker demands wi 11 be highest during the sumner months, when 
demands by tourists and recreati oni sts wi 11 a 1 so be greatest. Thus, it is 
highly probable that construction workers will compete with tourists and 

r·ecreati oni sts for use of these faci li ties and that some portion of the 
tourists and recreationists will be displaced. Nonetheless, occupancy rates 
would increase for faci 1 i ty owners, and profits would rise as more revenues 

are available to cover fixed costsD 
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The ability of current owner·s and developers to meet increased demands wi 11 

depend on their financial objectives, attitudes toward risk, entrepreneurial 

and managerial capabilities., and the economic and financial feasibilities of 
expanding existing facilities or constructing new facilities. One way to 

reduce risk to owners and developers would be the use of long- term leases. 

Some owners have indicated that they would be wi 11 i ng. to remain open during 

the winter months, and/or expand their current facilities if occupancy rates 

were higher on average, particularly during the winter. Long--term leases 

would help assure owners of higher and more stable occupancy rates. 
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LOCATION 

Project V]cinity 

Stephan Lake Lodge 

'lsusena Lake Lodge 

Hi sh Lake Lodge 

Wasilla tc Houston 

H~~ppi es Road House 

Klondike Inn 

Willow Lodge 

Big Lake Lodge 

Wi:low to Healy 

Nancy Lake Marina 
Resort 

Pioneer Lad ge 

Sheep Creek Lodge 

Montana Creek Lodge 

Talkeetna Roadhouse 

Fairview Inn 

Chu 1 i tna Lodge 

Sv·ss Alaska Inn 

..... l..,le Creek Lodge 

Chu 1 i tna Rive\ .odge 

TABLE A 

CAPACITY INDICATOR 

10 structures and 
seven cabins 

N.A 

9 structures with 
accommodations for 25 

N .A. 

N .A. 

N.A. 

N.A. 

N.A. 

10 single and double 
rooms 

2 cabins and one 
trai 'fer 

3 cabins 

6 rooms 

N .A. 

N.A. 

14 double rooms 

N .A. 

N .A .. 

COMMENT 

Cabins used as outreach 
camps for hunts 

Lodge to be expanded 
and opened for 
corrmercial use 

N.A .. 

~~ .. A. 

N.A. 

N.A. 

Cabins 

Full in summer; half full 
during winter 

One cabin has 3 beds, and 
the other has 1. Trailer 
used only for emergencies 

Usually full during summer 

Usually full on weekends 

Cabins 

N .A .. 

---------~--------·------------------~------------------------
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LOCATION 

Jack River Inn 

Jere-A-Tad Lodge 

North Face Lodge 

McKinley Wilderness 
Lodge 

Carlo Creek Lodge 

Camp Denali 

Healy Roadhouse 

Reindeer Mountain Lodge 

Moose Creek Lodge 

Trapper Creek Trading 
Post 

Green's Cash Lodge 

Paxson to Cantwell 

P axson Lad ge 

Tangle River Inn 

Maclaren River Lodge 

TABLE A (continued) 

CAPACITY INDICATOR 

N .A .. 

11 units 

50 rooms 

N .A. 

N.A. 

N .A. 

±10 rooms 

9 rooms 

10 rooms 

1 cabin 

5 r.ooms 

N.Aa 

N.A. 

2 cabins plus 7 rooms 

Southeast Susitna Lodge N.A. 

Susitna Lodge 8 rooms 

5-14..,4 

COMMENT 

Nine units with double and 
single bed each; 2 units 
with 1 double bed each. 
Plans to add 5 to 10 more 
units next year. 

Closed during all and 
winter 

Cabins 

Cabins 

Cabins 

N.A. 

P 1 ans to add 12 more 

Each room has double 

rooms 

bed 

Each room has double bed 

Plans for 5 more rooms 

N.A. 

N.A. 

Open only during summer 

N .A. 

Open to public 1 July 
1983. 

• 
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TABLE A (continued) 

LOCATION CAPACITY INDICATOR COMMENT 

Gracious House N .A. 

N.A. 

N .A. 

N.A .. Adventures Unlimited 

N.A. indicates information not available. 

Source: Persona 1 communication with lodge operators and community leaders. 
1982-1983. By Frank Orth and Associates, Inc. 

The Milepost: Alaska and Western Canada. 1983. Alaska North 
Publishing Company, Anchorage, Alaska. 

Parks Highway: Anchorage to Fairbanks via Denali Park. 1983. 
Alaska Road and Recreation Maps, Anchorage, Alaska~ 

The.~ Matanuska. Valley: Southcentral Alaska. 1983. Alaska 
Northwest Publishing Company, Anchorage, Alaska. 
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COMMUNITY 

Wasi 11 a 

Palmer 

Houston 

Talkeetna 

TABLE B 

N Ar~E OF MOB I LE ...:..:H:..::..OM:..:.:E:.._::.C.:::.:OU::.:..;R:...:...T ___ ___:.N:..::..U~MB::....:;E:;:..:.R_O:;..;..F___:;;.;SP~A.;;.;.C..;;;.ES,;;...._ __ _ 

Caywood Court 
Creekside Trailer Court 
Beau 1i eu • s 
Baxters 
Indian Hill 

Felzien•s Trailer Court 
Saxton's Court 
Loyer's Court 
Erickson's 

Vienna Woods 

Jones (South of Talkeetna) 

3 

8 

3 

3 

5 

33 (in two lots) 
3 

8 

5 

48 

3 

Source: Overall Economic Development Program, Inc. 1981. 

----------------------~--------·-·-
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EXHIBIT E 

5. Socioeconomics 

Comment 15 (p. E-5-78, para 6) 

Provide information on the location and number of these isolated residences 
that wouid be displaced by the project. Provide date when supplemental 
information will be provided. 

Response 

As shown in the attached figure, the construct-:; on of the Watana Dam and 
impoundment wi 11 inundate six cabins, none of -Jh i ch are used as permanent 
residences. Of these, four are no longer used (#120, 92, 111, and 112); one 
is u·;ed on a temporary basis, but not maintained (#91); and one is used and 
maintained on a temporary basis (#90). Construction of the Devii Canyon Dam 

I 

and impoundment will inundate three cabins. One of the three structures is 
currently used and maintained on a temporary basis (#2); the other two 
structures are no longer used (#6 and 107). The status of the use of each 
of these structures will be rechecked and verified prior to project 
construction. 
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EXHIBIT E 

5 Socioeconomics 

Comment 16 (p. E-5-79, para. 1) 
- I 

Describe existing housing and commercial operations and potential prcject 
i mpa.cts a 1 ong the proposed rai 1 1 i ne. Describe the ongoing study of 1 and 

improvements. Provide a date when this study and the supplemental informa

tion on housing and conmercial operations will be provided. 

Response 

It is assumed that this request is for additional information on the trans

mission line (which is the subject of Exhibit E, Chapter 5, para. 1, P~ 

E-5-79 of the License Application) rather than on the rail line as stated in 

the first sentence of Item #16. Housing, commerc·ial operations, and othe ... 

land uses along or near the proposed transmis~ion line route are generally 

described on pp. E-9-20, E-9-21, and E-9-46 through E-9-51 in Chapt~r 9 of 

the License Application. Residential and commercial d~velopment alvn~ the 

Intertie portion of the proposed route are described in the environmental 
assessment of the Interti e project (Commonwealth Associates Inc. 1982) e 

Further information on existing or potential improvements will be developed 

through additional transmission line studies, wh~ch have a tentative comple

tion date of November 1983.. Following the completion of the~a studies, 
there wi 11 be an additional opporbJni ty to identify and avoid parce 1-

specific impacts during the right-of-way acquisition process. 
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EXHIBIT E 

5, Socioeconomics 

Coimtent 20 (p. E-5-102, para. 2; and p. E-5-104, para.5 through p. _ 

E-5-105, para. 1) 

Describe the monitoring program and provide dates when data will be 

avai 1 able~ 

Response 

Project-induced impacts on local users of fish and wildlife in the project 

area wi 11 be monitored through the use of household surveys. (The details 

of these surveys are described in the response to Comments 29 and 34 under 
~ Socioeconpmics.) 

Data on harvest patterns, levels, utilization and contribution of these har

vests to residents' livelihoods and well-being will be collected in 

Cantwell, Trapper Creek, Talkeetna, and Paxson. In aaJ·ition, McKinley, Gold 

Creek, Sher·man, Curry, Chase, Chulitna, Canyon, Lane and the Hu:;··-ricane/ 

Indian River subdivision may also be surveyed. 

Guides and 1 odge operators in the project area wi 11 be surveyed annually. A 

survey questionnaire will be mailed to each guide and followed up by tele

phone, if necessar,y, in order to achieve an adequate response rate. 

Data concerning business status (e.g., number of cl'lents and fee structure), 

utilization, and ownership or capital and physical assets (cabins and air
strips), as well as attitudes of guides, lodge operators, and their clients 

wil'l also be collected, These survey data will be analyzeds interpreted:t 

and reported periodically beginning in November 1984. Project..,induced im
pacts on guides and lodge operators will be assessed and appropriate mitiga

tion measures will be formt~lated and implemented. 

5-20-1 

.. .. 

.. 



• EXHIBIT E 

5. Socioeconomics 

Comment 21 (p. E-5-104, para. 5) 

Provide estimates of the current level of permit violations and non-permit 

hunting, especially in accessible areas) and of effects of increased demand 
upon these levels. 

Response 

Although statistical sumnaries of hunting violations by local area are not 

available, an estimate of the number of citations issued in the field was 

obtained for G~ne Management Subunit 13E (see Response to Comment 24, 
Chapter 5 for map of Subunit). According to Sergeant L Steele (Fish and 

Wildlife Protection, Department of Public Safety, Palmer, personal comrluni

cation, June 14, 1883) and Lieutenant T. Jordan (Fish and Wildlife Protec

tion, Department of Public Safety, Fairbanks, personal communication, June 

17, 1983), 54 violations were cited in the field between Spring 1981 and 

Spring 1983 within Subunit 13E. In addition, a small number of violations 

were cited following an investigation (this number is believed to be less 

than 10). Most of the 54 violations dealt with the illegal harvest of big 
game (e.g., taking a black bear cub, taking a sublegal size moose, taking a 

moose out of season, taking a caribou without a permit). Moose hunters 

accounted for 30 of the violations, caribou hunters for 19, black bear for 

4, and brown bear for 1. Most of these violations occured in or near 
accessible areas, primarily near the Denali Highway. 

It is not possible to precisely estimate the number of hunting viola:ions 

that go undetected. However, Lt. Jordan believed that about twice as many 
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violators go undetected as are detected if a helicopter is used for patroll

ing. Assuming this level of undetected violations for half the subunit and 

assuming a greater level of undetected violations for the remainder of the 

subunit (where a helicopter is not used), the total number of hunting viola

tions during the last two years would have been about 200 to 300 or an aver

age of 100 to 150 violations per year. 

The effects of increased hunting demand on the level of hunting violations 

is difficult to speculate about. However, it is reasonable to assume that 

the number of violations wi 11 increase in proportion to the increase in 

sport hunters. Under this assumption, the present level of 100 - 150 viola

tions in Subunit 13E per year would increase to 160 - 250 per year by the 

year' 2000 without the Susitna Project or to 275 - 450 per year with the 

Susitna Project (based on projected increases in big game hunting demand 

given in Table E.7 .. 13 of Exhib1t E in the License Application). 
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EXHIBIT E 

5. Socioeconomics 

Comment 22 (p. E-5-110, para. 2) 

Provide dates when these data will be available. · 

Response 

An analysis of the resource and human use patterns will be prepared for D~ll 

sheep, black bear, brown bear, and wolf and provided on September 1, 1983 . 
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EXHIBIT E 

5. Socioeconomics 

Comment 23 (po E-5-116, para. 4) 

Relate doubling of hunter demand indicated in Table £.7~13 to current use of 

GMU 13£, the main area of impact. 

Response 

Moose harvest is currently regulated on a unit basis in GMU 13; subunits are 

treated similarly. Currently available data on moose popuiations justify 

similar treatment of subunits. Current limitations on harvest of moose in 
GMU 13 are designed to protect the productive segment of the population from 

harvest. This is because survey data have indicated a very low rfcruitment 
rate to the population. Studies of wildlife interactions {initiated prior 

to Susitna Hydro Project investigations in the Nelchina basin, and continued 
in the Susitna Hydro Studies) have revealed that predators are responsible 
for the low recruitment. Reduct·ion in predator populations (predominantly 

brown bear and wolf) which are likely tc t~esult from increased access, in

creasing hunter demand and management for high ungulate harvests, may 
' . 

improve recruitment 1nd increase the opportunity for harvest. However, ·in 

spite of any likely alteration of harvest regulations, the lega.l harvest is 

un 1 ike ly to approach current or future demand. Under the deve 1 opment 

scenario of the License Application, use of ubunit 13E may increas~ dispor-. 
protionate1y to other subunits. Most populations there may provide a larger 

proportion of tot a 1 harvest than at present due to improved access. A 

significant reduction in moose numbers there might justify increased regula-

tion of harvest in that subunit. 
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Impacts on user groups will vary. Increased use of Subunit 13E will reduce 
the quality of hunts conducted in that area. Guided hunts are likely to be 

fe\'ler. However, subsi stenc~.: hunters may benefit from easier access. Also, 

from the perspective of a hunter restrictad to road and foot access, demand 

in Subunit 13 E ~<~i 11 increase considerably l0t'tause 1 arge portions were 
totally unavailable prior to development. F-'rom the perspective of the 

trophy hunter or guide, demand in Subunit 13E is likely to decrease due to 

reduced quality of wilderness and greater harvest by subsistence users. In 

general, impacts of development on moose hunters will be positive, by open

ing a relatively inaccessible moose population to increaseti harvest. ORV 

hunters and hunters using smal1 planes will experience greater competition 

from hunters restricted to road and foot access. Total harvest is likely to 

increase in Subunit 13E due to redistribution of the take and ever-

increasin9 demand, at least until ADF&G determines that increased regulation 
is required to ~rotect moose populations. 

It should be pointed out that this entire discussion is complicated by con
sideration of land ownership. The future structure of land ownership and 

stewardship in the project area may play a more significant role in 

determining access to hunting areas than wi 11 the presence of the project. 

Upon permanent conveyance of selected Native landholdings, these lands will 

become private property. It is di ffi cult to speculate on how these 1 ands 
will then be used. 
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EXHIBIT E 

,.. 
::J. Socioeconomics 

Comment 24 {p. E-5-117, para. 2) 

Present current ADFG management regu 1 at·i ons for GMU 13. 

Resj.)onse 

Attached are app li cable sections of the most current management regulations 

for Game Management Unit (GMU) 13 ( 11 ALASKA HUNTING REGULATIONS 11 for July 1, 

1982 through June 30, 1983). These pages present regulations for each 

species of interest by GMU and Game Management Subunit. Details include 

open season dates and bag limits for each species and hunting area. A map 

showing the boundaries of GMU 13 is attached as p~ge 5-24-14a 
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ALAS I{ A 
H{JNTING REGULATIONS 

No. 23 

Regulations effective July 1, 198?- June 30, 1983 

Alaska Board of Game 
Alaska Department of Fish and Game 
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GMU Closed Ares Closed To Page Number 

2oc• Portion Caribou hunting 43 
200"' Portion Moose hunting 52 

23 Chamisso Island Refuge Hunting and trapping 31 

20,24,26 Pipeline corridor Big game hunting except by 29 
means of bow and arrow 

26 Prudhoe Bay Big game hunting 29 

26B• Dalton llighway Moose hunting withi"i 54 
2 miles of highway 

1-9, 11-16, 19-21 Cormorant hunting 64 
and 24-26• 

1-16, 19-21. and l5nowy owl hunting 64 
24-25"' 
1-26• Hunting of beaver, marmot, '37, 58, 59, 64 

marten, mink, weasel, 
musk(at, land otter, c;quirrel 
(nying, parka or ground), 
ravens, magpies 

• list::d under Seasons and Bag Limits 

ARTICLE 9. 
HUNTING SEASONS AND BAG LIMITS. 

S AAC 81.310. APPLICATIONS OF SECS. 320-360 OF TillS CHAPTER .. it is 
lawful to take game only in the game management unils or portions of units open to 
5Uch taking in accordance with the open seasons and bag limits prescribed in sees. 
320-360 of this c',apter. Bag limits and open seltsnns are base~ upon the regulatory 
year. 

S AAC lll.320. BIG GAME HUNTING. Following are the seasons and bag limits 
on big game, and the units or portions of units to which :hey apply: 

34 
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HUNTING SEA:-;ONS AND BAG LIM~ 

BIG GAME HUNTI.rJ~ 

Species and Units Open Seasons Bag Limits !' 

(1) BEAR, BLACK·* 
(Including the cinnamon and blue-color phases) 

Units I(A), I(D), 2, 
4 and S 

Units 1(8), I(C) and l 

Uilit 6 

Units 7, 9 and ll-26 
(except. for that portion 
of 14(C) ia Chugach 
State Park 

Unit 14(C) in Chugach 
State Park 

Sept. A-June 30 

Sept. 1-June ~5 } 

Sept. 1-June 30 

No closed season 

Day lifter labor 
Day-May 20 

j 
r 

I 
i 

Two bears; however not mori 
than any one may be a blue oi 
glacier bear and the taking oi 
cubs or females accompanied b)l 

cubs is prohibited. 

One bear; however the laking of 
cub!i or ff'males accompanied by 
cubs is prohibited. · 

Three bears; however the t~kin~ 
of cubs or females accompanie{ 
by cubs is prohibited. '' 

i 

One bear; however the taking o~ 
cubs or females accompanied by 
cubs is prohibited. · 

(2) BEAR, BROWN AND GRIZZLY* 
(Note: Perso:'s who have taken a bear since July I, 1979 are not eligible to take a bear 
during this regulatory year except in Units 12, 13 and 20(E).) 

Units I, 2, and 3 Sept.l S -May 31 

Unit 4, Chichagof Island sot•lh Sept. IS-May 31 
and we!it of s line which foUows 
the crtesf. of the island· from 
Rock Point (58°00'N, 136° 
21'W), to Rogers Point (57• 
35'N, ! ~5°33'W) including 
Yakobi and other .adj~cent is--
lands. Daranof Island souUt and 
west of a line which rollows the 
crest of the island from Nismeni 
Point (57°34'N, 135.25'W), to 
the entrance of Gut Bay (56° 
44'N, l34°38'W), including the 
drainages into Gut. Bay and in-
Cluding Kruzof and other adja-
cent islanqs 

• See bear sealing requirements, page 18 . 
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Once bear every rour regulator 
years; however the taking of cut 
or remales accompanied by cut 
i~. prohibited. i 
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HUNTING SEASONS AND BAG LIMTS (Continued) 
BROWN BEAR (Continued)* 

Species and Units 

Remainder of Unit 4 

Unit 5 

Unit 6(8) 

Remainder of Unit 6 

Unit 7 

Unit 8, that portion of Kodiak 
Island south and west of a line 
from Hidden Basin Creek to lhe 
mouth of Kizhuyak River, and 
Uganik and Amook Islands •• 

Unit 8, that portion of Kodiak 
Island north and east of a Line 
from the mouth of Hidden 
Basin Creek to the mouth of 
Kizhuyak River and including 
Spruce Island •• 

Remainder of Unit 8 •• 

Unit 9(C), the drainages of the 
Naknek River only 

Remainder cf Unit 9(C) and 
9(A), 9(8) and 9(E) 

Open Seasons 

Sept. 15-May 20 

Sept. 1-May 31 

Sept. 1 - May 25 

Oct. 1 0-May 25 

Sept. 1 0-0cL 10 
May 10-May 25 

Oct. 25-Nov. 30 
April 1-May 15 

Oct. 1-Nov. 30 
AprH 1-May 31 

Oct. 25-Nov, 30 
Apr. 1-May 15 

Sept. 1-0ct. 31 
May 1-June 30 

No open season••• 

Bag Limits 

One bear every four regulatory 
years; however the taking of cubs 
or females accompanied by cubs 
is prohibited. 

One bear every four regulatory 
years by drawing permit only; 
however the taking of cubs or fe
males accompanied by cubs is 
prohibited. See 5 AAC 81. 055 
and separate drawing permit 
hunt supplement. 

One year bear every four regula
tory years by regktration permit 
10nly; however the taking of cubs 
or females accompanied by cubs 
is prohibited. See .S ACC 81.05~ 
and separate registration permit 
hunt supplement. 

••• Board policy is that the season in this portion of Unit 9 will be open every other reg
ulatory year. Thll:! season will be open during the 1983-84 regulatory year. 

Unit !:(D), that portion south 
and west of a line from Moffett 
Point to the eastern side of the 
eastern entrance of Kinzarof 
Lagoon and north of a line from 
Ute base of Cape Glazenap to 
Frosty Peak thence to U1e 
mouth o.f Old Man's Lagoon 

Oct. 7 -Oct. 31 
May 10 - June 30 

• Sec hear \caling rcquircmcnl\, page IlL 
.r 

.. 5<'' • cAC 8i.l80 for special sealing requirement. 
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One bear every four regulatory 
years by registration pcrrnit oniYi 
however the taking of cubs :-;r fe
males accompanied by cubs is 
prohibited. See 5 AAC 81.055 
and separate registration permit 
hunt supplt:ment. Season may be 
closed by Emergency Order. 
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HUNTING SEASONS AND BAG liMITS (Continued) 
BROWN BEAR (Continued)• 

Species and Units 

Remainder of Unit9(D) 

Unit tO 
(Unimak Is. only) 

Unit 11 

Unit 12 

Unit 13 

Unit 14(A) and 14(C), except 
that portion of 14\C) in 
Chugach Stale Park. 

Unit 14(8) 

Unit i4(C) in Chugach 
State Park. 

Unit 15 

Unit 16 

Unit17 

Unit 18, 19(A), 
19(C) and 19(D) 

Open Seasons 

No open season 

Oct. 1-0ct. 21 
May 10-May 25 

Sept. 1-0ct. 31 
Apr. 2S-May 25 

Sept. 1-June 10 

Sept. I -May 31 

Sept. 1-0ct. 10 

Sept. 1-0ct. 31 
May 10-May 25 

No open season 

Sepl.l-Oct. 10 
May l 0-May ~5 

Sept. I - Oct. 31 
May 10 - May 2S 

Oct. 7-0ct. 21 
May 10-May 25 

Sept. 10-0ct. U) 
May IO·May 25 , 

• Sec hear sealing requirements, paf!-e Ul. 
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Bag limits 

One bear every four regulatory 
years by drawing permit only; 
however the taking of cubs or fe
males accompanied by cubs is 
prohibited. Sec S AAC 81.05S 
and separate drawing permit 
hunt supplement. 

One bear every four regulatory 
years; however the taking of cubs 
or femnles accompanied by cubs 
is prohibi~ed. 

One bear; however the taking of 
cubs or females accompanied by 
cubs is prohibited. Bears ta~en in 
these units are \!lOt to count 
·against the one bear every 4 years 
bag limit in other units; statewide 
bag limits :hall not exceed ~ bear 
annually. 

One bear every four regulatory 
years; however the taking of cubs 
or females accompanied by cubs 
is prohibited. 

,. II ' 

One bcal' every four regulatory 
y-:ars; however the taking or cubs 
or females accompanied by cubs 
is prohibited. 
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HUNTING SEASONS AND BAG LIMITS (Continued) 
BROWN BEAR (Continued)* 

Species and Units 

Remainder cf Unit 2S(A) 

Unit 15(8) and (D) 

Unit 25(C) 

Remainder of Unit 26(A) 

Unit 26(B) 

Unit 26(C) 

Open Seasons 

Sept. I - Oct. 31 
May 10- May 31 

Bag limits 

One bear every four regulatory 
years by drawing permit only; 
however the taking of cubs or 
females accompanied by cubs is 
prohibited. 38 permits will be 
issued. See S AAC 81.055 and 
separate drawing permit hunt 
supplement. 

Sept. 1-0ct. 10 l 
Ma 10-Ma 25 Y y One bear every rour regulatory 

5 
years; however !he taking of 
cubs or females accompanied 

Sept. 1_ Nov. 30 by cubs is prohibited. 

Apr. 1-May 31 

Sept. i-Oct.31 
May 10-May ~1 

Sept. 1-0ct. 31 
May 10-May 31 

Sept. 1-0ct. 31 
May 10-May 31 

One bear every four regulatory 
years by drawing permit only; 
however the taking of cubs ort 
females ncc(}mpanied by cub? is 
prohibited. 48 permits will be 
issued. See 5 AAC 81.055 and 
separate drawinz permit hunt 
supplement. 

One bear ev~ry four rtgulatory 
years by drawing permit only; 
however the taking of cubs or 
females accompanied by cubs is 
pro~ibited. 16 permits will be 
issued. See 5 AAC 81.055 and 
separate drawing permit hunt 
supplement. 

One bear every. four regulatory 
year! by drawing permit only; 
however the taking of cubs ~r 
f~males accompan~ed by cubs 1s 

prohibited. 10 permits will be 
issued. See 5 AAC 81.05~ and 
separate drawing permit hunt 
supplemen~. 

• See bear sealing requirements, page 18. 
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•• HUNTING SEASONS AND BP~G LIMITS (Continuedt 
BIG GAME HUNTING (l!or:tinuedl 

Species and Units 

(4) BISON 
Units 11, 13t I 9 and 20 

.(5) CARIBOU 

Open Seasons 

July 1-June 30 

·----------L 
Bag Umits 

One bison every 5 regulatory 
years by permit only. Up to 200 
drawing permit.s or an unlimited 
number of registration permits 
wUl be issued. See 5 AAC 81.055 
and separate drawing and regis
tration permit hunt supplements. -:; 

(Note: hull caribou refers to any male .::!!ril_tt;!U.) 

Unit 7 

Unit 8 

Units 9(A), 9(8) and 17 

Unit 9(C), 9(D) and 9(E) 

Unit 10, except Uoimak and 
Adak Islands 

Unit lO, Unimak Island only 

Unit 10, Adak Island on1y 

Unit II 

Units 12 and 20(0}. those por
tions lying 11orth of the Alaska 
lfighway, and Unit 20(E) 

Rema!r>der or Unit 12 

Aug. I ().Oct. 31 

No closed season 

Aug. 10 - Sept. S 
Dec. I -Mar. 31 

Aug. 1()-Mar. J I 

No closed season 

Aug. 1()-Mar. 31 

July. I - June 30 

Aug. 10-Sept. 30 

Aug. lO - Sept. 20 
Dec. I - Feb. 28 

O:le caribou by drawins per· 
mit only; 150 permits wil! be 
issuetl. S~e S AAC 81.055 and 
separa ... drawing permit hunt 
supplement. 

No limit 

Three caribou; however no 
more than one may b!: taken 
per day, nor msy more than 
one caribou be taken from 
Aug. 10 - Sept. 'i. 

Four caribou; however not 
more than one caribou may be 
taken from Aug. 10 • Oc..-t. 31. 

No limit 

Four caribou 

Four caribou; season may be 
closed by Emergency Order. 

fine· cu ibou 'by d~awing ,permit 
only. 350 permitswiU b~ issued. 
See 5 AAC 81.055 and separate 
drawing permit hunt supple
mt:nt. 

l"wo bulls: however caribou 
taken during the period Dec. I 
-Feb. 28 must be antlerless; sea
son will be closed by Emergen
cy Order if estimated harvest 
ex.ceeds 500 bull caribou. 

Sept. I • Sept. I 5 One bull caribou 

41 
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HUNTING SEASONS AND BAG LIMITS (Condnued) 
CARIBOU (Continued) 

Species and Units 

Unils 13 and 14, except 14(C) 

Unit 14(C) 

UnitlS 

Unitl6 

Unit 18, that pm-tion 
south of Yukon River 

Remainder of Unit 18 

Unit t9(A) 

Unit19(B} 

Unitl9(C) 

Unit 19(0}, that portion south 
and east of the KuskokWim 
River 

RemainderofUnit 19(0) 
and Uni

1
r- 14 
'~ p~ 

Open Seasons 

Residents: 
Aug. 20- Sept. 20 
Jan. 1 - Mar. J l 

Nonresidents: 
No open season 

No open season 

No open :season 

Aug. 10-0ct. 31 

Feb. l:·Feb. 28 

Feb.1-Mar. 31 

Aug. 10-Sept. 30 
Nov. 1-Feb. 28 

Aug.10-Mar.31 

Aug. 10-0ct. 31 

Aug. 10-Sept. 30 
Nov.l-Jan. 31 

Aug. 10-Sept. 30 

42 

Bag limits 

One caribou by permi: only, how 
ever oally antlerless caribou may 
be taken between Jan. I and Mar. 
31. 1750 permits wiU be issued by 
drawing, including 450 subsistence 
pennits. Subsistence permits not 
aUocared in the drawing may be 
issued on a first-come, first-served 
basis to petsons meeting the hunt 
rt"iJuirements, beginning Nov. I. 
The number of registration subsis
tence permits shall not exceed the 
munber of subsistence permits un
dersubscrit~ed by drawing. See 5 
AAC 81.055 and separate draw
ing and re&istradon permit hunt 
supplement. 

One caribou 

Onecadbou 

One caribou 

Twocatibou 

Two caribou; however no more 
than one may be taken per day, 
nor may more than one caribou 
be taken from Aug. 10- Oct. 31. 

One caribou 

One caribou 

One caribou 

_._. 
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HU~JTING SEASONS AND BAG LIMITS (Continued) 
CARIBOU (Continued) 

Species and Units 

Unit 20(A) and that 
portion of20(C) lying 
east of the Nenana River 

Units 20(8) and 2S{C) 

Unit 20(C), that por!ion 
lying west of the 
Nenana River 

Unit 20{0), that portion lying 
south of the Alaska Highway 

Unit 20(F) 

Units 22(A), 22(8), 23, 24 and 
26(A) 

Units 22(C), 22(0), 22(E) 

Units 2S(A), 25(8), 25(0) 
and 26(C) 

Unit 26(8) 

Open Seasons 

Aug. 10 · Sept. 30 
Dec. l- Mar. 31 

Aug. 10-Sept. 20 

No open season 

Aug. 10 - Sept. 30 

Aug. 10-Sept. 30 

July I - Apr. 30 

No open season 

July 1-Mar.ll 

Aug. 10-Qct. lS 
Feb. 15-Apr. lS 

43 

Bag limits 

One caribou by drawing permit 
from Aug. 10 • Sept. 30; l7S 
permits wiU be issued, up to 30 
of which will be issued to non
residents. Antlered caribou may 
be taken from Dec. I ·Mar. 31 
by registration permil. A to!al 
of 500 caribc..u may be taken. 
See S AAC 81.055 and separate 
drawing and registration permit 
hunt supplements. 

One buU 

One bull by drawing permit only; 
140 permits will be issued. See S 
t ... AC 8L05.S and separate draw
ing permit hunt supplement. 

One caribou 

five caribou. additional car
iboiJ may be taken by regis
tration permit. See S ACC 
81 .. OSS and separate rc:gima
tion permil hunt supplement . 

Five caribou; however not 
more lhan two caribou may be 
transported from these units 
per. regulatory year. 

ThreebuUs 

I; p 
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HUNTING SEASONS AND BAG LIMITS (Continued) 
MOUNTAIN GOAT (Continued) 

Species and Units 

Unit I :c). that portion drain
ing into Lynn Canal, Stephens 
Passage and Taku Inlet be
tween Antler River and Taku 
Glacier 

Remainder of Unit I (C) 

Unit 1(0}, that portion east of 
Taiya Inlet and River between 
Chilkool Trail and White Pass 
and Yukon Railroad 

Open Seasons Bag limits 

Aug. I - Nov. 30 

Oct. I - Oct. I.S 

One goat by registration permit 
only. Sec 5 AAC 8 I .OSS and 

parate registration permit ilUUt 
Sept. 15 - Nov. 30 I supplement. Unit 1(0), that portion lying 

north oi the Katzehin River 
and east of the Haines 
Highway 

.. 

Remainder of Unit 1(0) and 
Units 4 and .5 

Unit 6(B) and that portion of 
Unit 6(A) lying west of Seal 
River and Bering Glacier 

Unit 6(D), that po;tion of tbe 
m~inland between Cape Fair
fidd and Tiger Glacier and 
Units 1 and I 5 

r.emainder of Unit 6 

Unit 8 

Unit II 

Units 12 and !3 

Unit 14 (except that portion of 
Unit 14(CJ within Chugach 
Stale Park) 

Aug. J -Dec. 3ft 

Sept. I - Dec. 31 

Aug. 10 - S:pt. 30 

Oct. 15- Nov. 30 

Aug. I -Jan. 31 

Sept. I··Oct,11 

Sept. I-Dee. 31 

No open season 

Aug. 10 - Nov. 30 

46 

One goat by drawing permit 
only; 350 permits will be 
issued. See .5 AAC 81.05:5 and 
separate drawing permit hunt 
supplement. 

One g9at by registration permit 
only. See S AAC 81.055 and 
separate registration permit 
hunt supplement. 

One goat by registration permit 
only. See S AAC 81.0.55 and 
separate registration permit 
hunt supplement. 

One goat by drawing permit 
only; .57 permits will be issued. 
See 5 AAC 81.055 and separate 
drawing permit hunt supplement. 

One goat by registration permit 
only. See S AAC 81.055 and 
separate registration permit hunt 
supplement. 

One goat by drawing permit 
only; !00 permits will be 
issued. See S AAC 81.05.5 and 
separate drawing permit hunt 
,.,. __ , .... _ ... , .. 
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HUNTING SEASONS AND BAG LIMITS (Con.d) 
BIG GAME HUNTING (Continued) 

1 
l 
( 

Species and Units 

Unit 14(C) within Chugach 
State Park 

(9) MOOSE 
Unit l(A) 

Unit I(B), south of LeConte 
Glacier 

Unit I(B), north of LeConte 
Glacier 

Unlt 1 (C) except Bern en Bay 

Unit l(C), Demers Bay 
drainages only 

Unit 1(0) 

Unit3 2, 3 and 4 

Unit 5(A), except Nunatak Bench 

Unit 5(A), Nunatak Bench 

Unit 5(8) 

Unit6(A) 

Unit 6(8) 

Open Seasons 

No open season 

Sept. 15-0c~. lS 

Sept. 15-0ct. IS 

Oct. 1-0ct. 31 

Sept. IS-Oct. 15 

Sept. iS-Oct. 15 

Sept. 15-Sept. 30 

No open season 

Oct. 15- Nov. 1.5 .. 

Nov. 1.5- Feb. asu 

Sept. 1-0ct. 31 u 

Sept. I -Dec. 31•• 

Aug. 20-Sept. 15 .. 

•see 5 AAC IH.075(a)(6) for transportation restriction. 

.. Season subject 'lo closure by Emergency Order • 

47 

Bag limits 

OnebuU 

OnebuU 

One bull"' 

One bull 

One bull by drawhlg permit i up . . 
to 25 permits may be issued. See ' 
S AAC 81.055 and separate 
drawhtg permit hunt supple
ment. 

Ontbull 

One bttll by registration permit; 
up to .5U bulls may be taken. See S 
AAC 81.0SS and separate regis
tration permit hWlt supplement. 

One moose by registration per
mit; up to 10 moose may be 
taken. See 5 AAC 81.05.5 and 
sr.paratt registratior. permit 
h~mt supplement. 

One bull by registratior• permit; 
up to 25 buUs may be taken. Sec , 
5 AAC 81.055 and separate regis-- ' 
tration permit hunt supplement 

bnc' 'moose by registration per
mit; up to 20 anUerles~ moose 
may be take.n. See 5 AAC 81.055 
and ~rar:de registration permit 
hun'. supplement 

Ooe moose by registration per
mit; up to 3S ant!erless moose 
may be taken. See 5 AAC 81.055 
and r.;eparate registration pennit 
hunt supplement. 

• 
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HUNTING SEASONS AND BAG liMITS (Continued) 
MOOSE (Continued) 

Species and Units 

Unit 6(C} 

Unit 6(D) 

Unit 7, that portion drained by 
Resurrection Creek downstream 
from Rimrock and Highland 
Creek (including Palmer Creek) 

Unit 1, the Placer River drainages 
and that portion of Placer Creek 
(Dear Valley) outside the Portage 
Glacier clo!>ed area and Unit 
14(C) within the Twentymile 
River drainages 

Remainder of Unit 7 

Unit8 

Unit 9(A) 

Unit 9(B) and 9(C), except the 
drainage of the Naknek River 

Unit 9(C), that portion draining 
into the Naknek River 

Unit 9(D) 

Unit 9(E) 

Unit 11 

Unit 12 

Unit 13 

' .__ 

Open Seasons Bag limits 

Sepl. 6 - Sept. • s•• One bull moose by registration 
permit. See ~ AAC SLOSS and 
.separate registration permit hunt 
supplement. 

Sept. 1-Sept. 30 One bull 

No open season 

Sept. 1-Sept. 20 

Sept. 1-Sept. H) 

No open season 

Sept. 5-Sept. 25 

Sept. 5-Sept. 25 
Dec. !-Dec. 31 

Sept. S - Sept. 2S 
Dec: I- Dec. 31•• 

No open season 

Sept. 10-Sept. 20 
Dec. 1-Dec. J 1 

Sept. 1-Sept. 20 

Sr.:pt. I - Sept. 10 

Sept. 1-Sept. 20 

One moose by drawing permit 
only; 30 pennits for antlered 
moose and IS permits for antler
less moose will be issued. See 5 
AAC 81.055 and separate draw
ing pem1il hunt supplement. 

OnebuU 

One bull 

One moose; however antlerless 
moose may be taken only hom 
Dec. I -Dec. 31. 

One moose; however .antlerless 
moose may be taken by regis
tration permit only. Pamits are 
valid from Dec. 1 ~ Dec. 31. Sec 5 
AAC 81.05S and separa~e regis
tration permit hunt supplement. 

One moose; however antlered 
moose must have an antler 
spread of at least SO inches or 
.three brow tines on one of the 
antlers and antlerless moose 
may be taken only from Dec. I 
-Dec. 31. 

One bull 

One bull 

One bull having an antler 
spread of at least 36 inches or 
at least three brow tines on at 
least one of the antlers 

.. Se.t.~n .subja::t to closure by Emergency Order . 

• 

HUNTING SEf,SONS AND BAG LIMITS (Continued) 
MOOSE (Continued) 

Species and Units 

Unit14(A) 

Unit 14(8) 

Unit 14(8), that portion tying 
west of a line beginning 3 miles 
up the Ta~kcetna River from 
Talkeetna, and extending 
southward 3 miles east of and 
parallel to the Talkeetna and 
Parks Hi.~hwa.):s to the Subunit 
boundary at Willow Crc~;k 

Remainder of Unit 14(8) 

Unit 14(C),that portion known 
as the Fort Richardson Man
agement Area (S AAC 
81.238(2)) 

Unit 14(C), that portion known 
as the Anchorage Management 
Area (5 AAC 81.238(4)) 

Hcmaindcr of Unit 14(C). C\CCpl 

the Twcntymile Hivcr drainages 

Open Seast:ms Bag limits ,_ 

Sept. 1-Sept. 20 One moose; however antieriess 
moose may be taken by draw
ing permit only. 400 permits 
will be issued. See S AAC 
SLOSS and separate drawing 
permit hunt supplement. 

Dec. IS- Feb. as• One moose by drawing pennit 
only. 50 permits will be issued. 
See 5 AAC 81.055 and separate 
drawing permit hunt supple
ment. 

Sept. l - Sept. 30 One moose: however antlerless 
moose may be take;o t:y d~aw
ing permit only. 100 permit!.\ 
will be issued. See S AAC 
81.0SS and separate drawing 
permit hunt supplement. 

Sept. 1-Sept. 30 One moose, provided that antler
less moose may be taken only 
from Sept. 10-Sept. 20. 

Sept. ~ - Sept. 30.. One moose, by registration per
mit and by bow and arrow 
oaly. Up io IS moose may be 
taken, at the Dc:parlment 's dis· · 
cretion. SeeS AAC BLOSS and 
separate registration permit 
hunt supplement. 

Dec. I - Feb. 28 One moose by drawing permit 
only. Up to 40 permits will be 
issued at the discretion or the 
Department. SeeS AAC 81.055 
and separate drawing permit 
hunt supplement. 

Dec. I - Mar. 31.. One moose: by registration per-,. mil only. Up to SO moose may 
be taken. This hunt is discre
tionary, depending on winter 
conditions. Methods of take 
may be limited. See S AAC 
81.055 and separate rc:gistfa
tion permit hunt supplement. 

Day after labor One bull 
Day-Sept. 20 

••Season subject to clos\lre by Emergency Order. 
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• HUNTING SEASONS AND BAG liMITS (CCJ,ntinued) 
BIG GAME HUNTING (Continued) 

Species and Units 

Remainder ofUmt 25(8) 

Unit 25(C) 

Unit 25(D) 

Unit 26(8), that portion within 
two miles of the Dalton Highway 

Remainder of Unit 26 

Open Seasons 

Sept. 10-Sept. 30 
Nov. 1-Nov. 15 

Sept. 5-Sept. !5 

Sept. 10-Sept. 20 
Nov. 1-Nov. 10 

No open season 

Sept. I-Dee, 31 

(10) .MUSKOXEN 
Unit 18, Nunivak Island 

Unit 18, Nelson Island 

Unit 26, that portion within the 
Arctic National Wildlife Refuge 

Bulls 
Aug. 1-Sept. 20 

Feb.l5-Mar.l5 

Cows 
Residents 

Sept. 1-Sept. 20 
Feb. J-Mar. 15 

Nonresidenfs 
Aug.l-Sept. 20 
Feb. 1S-Mar.15 

Feb. 15- Mar. 15 

Residents: 
Mar. I - Mar. 31 

Nonresidents: 
No open season 

54 

Bag Limits 

One bull 

One bull 

One bull 

Onemoo!:e 

One bull by drawing pennit; 5 
permits will be issued. See 5 AAC 
81,055 and separate drawing per
mit hunt supplement. 

One bull by drawing pemtit; 25 
perm!ts will be issued. See 5 
AAC 81.055 and separate draw
ing permit hunt supplement. 

One cow by registration permit 
only; 40 cows may be taken. See 
5 AAC 81.055 and 'leparate regis
tration pennit hunt supplement. 

One cow by drawing permil on
ly; S permits will be issued. See 5 
AAC 81.055 and separate draw
ing permit hunt supplement. 

One bull by registration permit; 
25 bulls may oe talren. See 5 
AAC 81.055 and separate per
mit hunt supplement. 

One bull l1y drawing permit; 5 
permits will be issued. See 5 
AAC 81.055 and separate draw
ing permit hunt supplement. 

. (~\., 
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+- • HUNTING SEASONS AND BAG liMITS (Continued) 
SHEEP 

Species and Units Open Seasons Bag limits 

(11) SHEEP, MOUNTAIN OR DALL 
Units 6, 7, 9, 11,14(0), 15, 16, 
17 and 19 

Units 11., 13 and 20, that por
tie>n known as the Tok Manage
.·.tenl Area (5 AAC 81.238, 
Management Areas) 

Remainder of Units 12, 13 and 
20 (except that portion known as 
the Delta Controlled Use Area 
and the Glacier Mountain Con
trolled Use Mea) 

Units 13 and 20, that portion 
known as the Delta Con~;olled 
Use Area (see 81.237, Controlled 
Use Areas) 

Unit 14(A) 

Unil14(C) 

Aug. lG-Sept. 20 One ram with 7/8 curl horn or 
lar~er. 

Aug. 10 - Sept. 20 One ram with full (4/4) curl 
horn or larger, every rour regu
latory years, by drawing permit 
only. 120 permits will be issued. 
SeeS AAC 81.055 and separate 
permit hunt supplement. 

Sept. 25-0ct. 30 One ewe sheep by registration 
permit only; 2() ewe sheep may 
be taken. See 5 AAC 81.055 and 
separate registration permit hunt 
supplement, 

Aug. t 0-Sept. 20 One ram with 7/8-curl horn or 
larger. 

Aug. 10-Sept. 20 

Aug. 10-Sept. 20 

Day after Labor 
Day-Sept. 30 
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One ram with 7/8 curl horn or 
larger, by drawing permit only. 
ISO permits will be issued; how
ever only 7S permits will be is
sued for the period Aug. 10 
-Aug. 2S, and only 75 permits 
will be issueo for the· period 
Aug. 26 - Sept. 20. See S AAC 
81.055 and separate drawi,'lg 
permit hunt supplerneni. 

One sheep; rams must have 7/8 
curl horn or larger and ewes 
may be taken only by 'Jraw~mg 
permit. 10 ewe sheer permits 
will be issued. See 5 AAC 
BLOSS and separate dra.wing 
permit hunt supplement. 

One ram with 1i8 curl hom or 
larger by drawing permit only. 
:20 pennits wiU be issued; howev
er only 60 permits will be issued 
for the period Day arter Labor 
Day - Sept. 18 and only 60 per
mils for the period Sept. 19 -Sept. 
30. See S AAC 81.055 and separ
ate pennit hunt supplement. 
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HUNTING SEASONS AND BAG LIMITS (Continued) 

Species and Units 

Unit 20, that portion known as 
Glacier Mountain Controlled 
Use Area (5 AAC 81.237, Con
trolled Use Areas) 

Unit 23 

Units 25(A) and 26(C) 

SHEEP (Continued) 

Open Seasons 

Aug. lO"Sept. 20• 

Residents of 
GMU 23 who 
permanently re
side north and 
west of the Noa
tak River: 

Aug. l -Apr. 30 

All -other 
hunters: 
Aug. 10-Sept. 2(} 

Aug. 10 -Sept. 20 
Oct. I - Apr. 30 

Bag limits 

One ram with 7/S·curl horn or 
larger. 

One sheep, by registration per
mil only; SO she1:p may be 
laken. See 5 AAC SLOSS and 
separate registration permit 
hunt supplement. 

One ram with 7/8-i:url horn or 
larger. 

\'J 
-t-

One ram with 7/8 curl horn or 
larger during the Aug. 10 -Sept. 
20 seasor!, Three sheep by reg
istration pr.rmit only during the 
Oct. I -Apr. 30 season; a total 
of 50 sheep may be taken in this 
hunt; however the permits for 
this hunt may be limited lu only 
portions of Units 25(A) and 
26(C). See S AAC: BLOSS and 
separate registration permit 
hunt supplement. 

' ' . .._ 
C) 

Remainder of Unit 2S 

Units 24, 26(A) and 26(8), 
those portions with The Gates 
of the Arctic National Park 
and Preserve 

Remainder of Units 24, 26(A) 
and 26{0) 

Aug. W- Sept. 20 

Residents 
whose perma
nent residence 
is within The 
Gates of the 
Arctic National 
Park and 
Preserve:•• 
Aug. I - Apr. 30 

All other 
hunters: 
Aug. 10- Scpl. 20 

Aug. 10- Sept. 20 

One ram with 7/u curl horn or 
larger. 

Three sheep by registration per
mit only; SO sheep may be 
taken. See S AAC 8l.OS5 and 
separate registration permit 
hunt supplement. 

One ram with 7/8-i:url horn or 
larger. 

One ram with 1 /B curl horn or 
larger. 

•rrom 12:01 a.m., AugustS to 12:01 a.m., September :H, no motorized ·11ehlcles may b~ 
used to lf·ansport hunters, hunting gear, or game within the Glacier Mountain Conirotled Use 
Area. 
•• For further inJ'~ "lation on eligibility for hunting on Nation:ll Park land, contact the 

National Pa•t ice . ' , 
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HUNTING SEASONS AND BAG l.•IMITS (Continued) 
BIG GAME HUNTING (Continued) 

Species and Units Open Seasons Bag Limits 

(12) WOLF 
Refer to fur animal hunling, seasons and bag limits. 

Cl3) WOLVERINE 
Refer lo fur animal hunting, seasons and bag limils., 

FUR ANIMAL HUNTING 

Species and Units Open Seasons Bag limits 

S AAC 81.330. PUR ANIMAL IIUNTING. Following are the seasons and bag limits for 
fur animals, and the units or porHon:s of units to which they apply: 

(Note: shooting of fur amimals for which there is no open hu~lling season may be allowed 
under trapping regulations. Consult Trapping Regulations S AAC 84.060.) 

(1) BEAVER 
Units 1 through 26 

(2) COYOTE 
Units 1 throu~h 26 except that 
portion of Ur 1 14(C) in 
Chugach Slate Park 

Unit 14(C) in Chugach State 
Park 

(3) FOX, ARCTIC 

No open hunting season 

Sept. 1-Apr. 30 

Day after Labor 
Day-Apr. 30 

Two coyotes 

Two coyotes 

(Including white or blue color phases) 

Unit 10 
No closed season No limit 

Units 9 and 17 Dec. l-Mar. 15 No limit 

Units 18, 22, 23 and 26 Sept. l-Apr. 30 Two foxes 
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~TING SEASONS AND BAG LIMITS - FUR ANIMAL llUNTING lcontlnuedl 

Species and Units Open Seasons Bag Umits 

(4) FOX, RED 
(Including cross, black or silver color phases) 

Units I through 26, except 21(0) 
and that portion of Unit 14\t:) in 
Chugach State Park 

Unit l4'(C) in Chugach State 
Park 

Unit 2l(D) 

(5) lYNX* 
Units I through ?.6 except that 
portion of Unit 14(C) in 
Chugach State Park 

Unit 14(C) in Chugach Slate 
Park 

Sept. I·Fcb. 15 Two foxes 

Day e~fter labor Two foxes 
Day-Feb. 15 

Nov. i-Feb. !S Two foxes 

Septi-Mar.3! 

Day after Labor 
Day-Mar. 31 

Two !ynx 

Two lynx 

• See lynx sealing requirements, page 18. 

IC\ MARMOT \ u I ...... ·••• 
Units I through 26 No open hunting season 

(7) MARTEN 
Unit!- A through 26 No open hunting season 

(8) MINK AND WEASEL 
Units l through 26 No oven hunting season 

(9) MUSKRAT 
Unils I through 26 No open huntin! season 

(10) OTTER, LAND 
Units I throu~h 26 No open hunting season 

/Jt\ '-"~'-Ill .., -=~ ~~~'f ....... "'"sa 
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HUNTING SEASONS AND BAG LIMITS - FUR ANIMAL HUNTING (Continuedl 

Species and Units 

(12) RACCOON 
Units I through 26 

(13) SQUIRREL 
(flying, parka or ground) 

Units I through 26 

(14) SQUIRREL 
(re1) 

Units I !hrough 26 except that 
portion of Unit 14(C) in 
Chugach State Park 

Unit 14(C) in Chugach State 
Park 

(15) WOLF* 
Units 1 through 5 

Units 6 through II 

Un!!s ! ?,, 13 and 19 through 26. 

Unit 1,4 (other thar. Chugach 
Stat!!. Park) and Units 15 
through i8 

Unit 14(C) in Chugach State 
Park 

Open Seasons Bag limits 

No closed season No limit 

No open hunting season 

No closed season No limit 

No open 
huntin~ se~son 

No closed season No limit 

Aug. I o-Apr. 30 Two wolves 

Aug. to-Apr. 30 

Aug. I o-Apr. 30 

No open season 

No limit 

Four wolves 

(16) WOLVERINE* 
Units ! through 5 

Unils 6 through 26 except for 
that portion of Unit 14(C) in 
Chugach Stale Park 

Unit l4(C) in Chugach Stale 
fark 

Nov. 10-Feb. 15 One wolverine 

Sept. !-Mar. 31 One wolverine 

N" open season 

*Wolves and wo!Yerine are classified as both big game and as fur I>P.arers. The Alaska Hunting 
Regulations apply if they are taken Uiid.::: a !mnling license (see 5 A/t.C 81.012,81.075 and 
81.330); the Alaska Trappii¥, Regulations apply if th~y me taken under a trapping liceRse 
(sec 5 AAC 84.060 and 84.270). 

• See wotr and wolverine sealing requirements, page 18. 
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Species and Units 

SMAll GAME HUNTING 
HUNTING SEASONS AND BAG LIMITS 

Open Seasons Bag limits 
Possession 
limit 

5 AAC 81.340. SMALL GAME HUNTING. Following are lhe sedsons and bag limhs on 
small game, and lhe unils or pur~ions of units lo which !hey apply: 

(1) GROUSE 
(Spn1ce, blue, mffed and sharptaiC 

Units l, 2, 4, S, 6 Aug 1-May lS Five a day 10 

Unit 3, Mitkof lsbnd only, Sept. l-May lS Five a day 10 
within ~ mile of the Highway 
Syslem 

Remainder of Uait 3 Aug. l-May IS Five a day 10 

Units?; 9, 11, 13 through 19, Aug. 10-Apr. 30 Fifteen a day 30 
and 21 th(Ough 26 exet:pt for 
Unit 14!C) and 25(C). 

Units 12,20 and 25(C) Aug. lO-Mar. 31 Fifteen a day 30 

Unil 14(C) Day aflcr Labor Five a dav IS 
Day-Apr. 30 

Unit 8 No open season 

(2) HARE AND RABBiT 
(snowshoe and arctic) 

Units 1 through 5 Sept. 1-Apr. 30 Five a day 

Units 6 through 26 except for No closed sc:ason Nolimil 

Unit 14(C) 

Unit 14(C) Day after Labor Five a day 
Day-Apr. 30 

(3) PTARMIGAN 
(willow, rock or whitetail) 

Units I through 6 Aug. 1-May 15 Twenty a day 40 

p;nuJ. 

HUNTING SEASONS AND BAG liMITS -SMALL GAME HUNTING (Continued) 

Species and Units 

Units 1 through 19, and 21 
through 26, except for Units 
14(A),l4(C) and 25(C). 

Unit 14(A) 

Unit 14(C) 

Units 20 and 25(C), ~.!· 'aor-
tions wiU1in five mil , AK 
Route 6 (Steese Hwy.), and, AK 
Route S (Taylor Hwy. bont to 
Eagle and the Alaska-Canada 
bounl1ary). 

Remainder of Units 20 & 25(C) 

Open Seasuns Bag limits 

Aug. 10-Apr. 30 Twen~y a day 

Aug. 10-Apr. 30 T'en a day 

Day after Labor Ten a day 
Day-Apr. 30 

Aug. 1(}-Mar. 31 Twenty a day 

Aug. 10-Apr. 30 T\l<;t\nty a day 

Fossessior. 
Limit 

40 

20 

20 

40 

40 

WATERFOWL (including snipe 2nd cranes) IIUNTING. Foilowing are the seasons and 
bag limits on waterfowl and the units and porlions of unit:> to which they apply: 

(4) WATERFOWL 
(a) Ducks 
(Except sea ducks} 

Units 1-4 

units 5-'1, ~. 14-16 and to (Un3-
mak Is. only). 

Unias 8 and 10 (excepi 
Unimak Island) 

Units 11-13 and 17-26 

Sept. I-Dee. 16 Seven a day 

Sept. 1-0ec. I G Eight a day 

Oct. 8-Jan. 22 Seven a day 

Sept. i-Dee. 16 Ten a day 

(b) Sea Ducks (eiders, scorers. old squaw, harlequin). 

and Mergansars 
Units 1-7, 9, 10 {Unimak bland 
only) and 11-26. 

Units 8 and 10 (except 
Unimak Island) 

Sept. I-Dee. 16 

Oct. !Han. 22 

61 

Fifteen a day 

fifteen a day 

21 

24 

21 

30 

30 

30 
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UNCLASSIFIED GAME HUNTING 

Species and Unit~ Open Seasons Bag limiu 

5 t\AC 81.360. UNCLASSifiED GAME IIUNT!NG. Following arc the sca~on!i and bag 
limit~ on undas!'lified game, and the unito; or porUons of units to which they apply. 

(1) BATS, SHREWS, RATS, MICE AND 
PORCUPINES 

Unitli I through 26 exccpl • for 
that portion of 14(C) in 
Chugach Stale Park 

Unil 14(C) in Chugach State 
Park 

No closed season No limit 

!Jo open sealion 

(2) CORMORANTS* 
Units 10, !7, 18,22 and 23 No closed :;cason No limit 

Remainder of Alaska No open season 

• Federal Regulations prohibit cormorant huntins except when used for food. Contact 
U.S. Fish and Wildlife Service for further information. 

(3) CROWS 
Unil!i 1 through 1.6 

(4) RAVENS** 
Unils I through 26 

Mar. 1-Apr. 15 
Sept. i-Nov. 17 

No open season 

Forty per day 
forty per day 

•• Nothing in these regulations prohibits a person from taking ravens in defense of property. 

(5) SNOWY OWLS* 
Units 17. 18. 22.23 and 26 

Remainder cf Alaska 

No closed season No limil 
when utilized for 
food 

No open season 

• Federal Law prohibits ht:nting of snowy owls, except for food. Contact U.S. Fish and 
Wildlife Service for further information regarding taking, or possessiol1l of skins. 

(6) MAGPIES 
Units I lhwugh 26 No open season 
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:C> • GENERAL PROVISIONS 

S AAC 81.370. EMJ:RGENCY TAKING. Nothing in these regulations prohibits a per· 
son from taking game for foochluring the clmed season in case of dire emergency. Wh<:never 
it ic; reasonable to do so. all edible: portions of the meat or an animal so taken must be sal
vaged, ~nd all pori ions surplus to the alleviation of the dire emergency shall be surrendered 
to the slate. 

5 AAC 81.375. TAKING GAME IN DEfENSE OF liFE OR PROPERTY. (a) 
Nothing in tHs chapter prohibits a person from l<lking game in defense of life or 
property provided that: 

( l) The ncl·essity for the taking is not brough·t about by harassment or 
provocation of the :mimal or an unrealionable inJa!\ion of the animal's habitat; 

(2) The ncl·es~ity for t:.tking Is not brought about by the impwper 
disposa1 of garbage or a simil:tr lltlmclive nuio;am:e; and 

(3) All other practicable nwam to pwtect life and properly ttr~ exhausted 
beforn the game is taken. 
(b) Game taken in defense of life or property is the. property of the state. 

Persons t~king such game arc required to salvage immediately the meat, or in the case 
of black bear. wolf. wolverine and coyote. the hide must be sal\:~~ed :md immediately 
surrendered to the state. In the case of brown, grizzly or polar bear, the hide and 
skull must be lialvagcd and surrendered to the state immediately. The department· 
must be notified of such t:1king immediately and a written report givJng the 
circumstances of the taking of game in d~fensc of life or property must be made to 
the department within 15 days of liUch taking. 

(c) As used in this section, "Property" is limited to: 
(I) dwelling. •~•hl:'thcr purmanenl or temporary; 
( 2) aircraft. boats, automobile's, or other mcanli of conv,~yance: 

(3) domesticated animals: and 
(4) other properly of substantial value necessary fo~ the livelihood or 

survival of the owner. 
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EXHIBIT E 
REVIEW STAGE 3 

5. Socioeconomics 

Comment 25 (p. E-5-120, para. 4 through p. E-5-121, para. 3) 

~ 

Indicate impacts to trapping activity because of increased accessibility 

provided by project roads and structures. 

Response 

The price of pelts and the abundance of the species are pt·obab ly the major 

factors in cycles of harvest statistics of most furbearers. All changes in 

trapping e:~ctivity will be modified by fluctuations in fashion and sub

sequently in pelt prices. The intensity of harvest in any area is also 

affected by accessibility. From the perspective of economic impacts to the 

trapping industry, improved access is likely to be a positive impact, in

creasing the tot a 1 harvest at least unti 1 species populations dec 1 i ne; but 

individual trappers presently using the area are likely to suffer from 

increased competition. 

Currently, harvest of furbear·ers in Alaska is poorly regulated. Although 

individual trappers may be quite territorial in establishing and defending 

tr~ditional trap lines, no regulations exist to protect either the trapper 

or the resource from increased competition.. Improved access,. in conjunction 

with lucrative pelt prices and an easily trapped furbearer population are 

likely to have signi.fic:.ant negative impacts on both the user group and w·i ld

life populations as more peop"le are attracted to the harvest opportunities 

provided. 

5-25-1 
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In the Canadian Yukon, traplines are registered and ownership is establish

ed. This system also a1lows careful management of furbearer populations. 

In the absence of such a system, trappers in Alaska do not like to discuss 

the location of trap lines, and altercations between established trappers 

and novitiates are frequent; no means of monitoring harvests on a local, or 

even regional basis, are available. In addition, information voluntarily 

provided by trappers on the number of pelts sold or traded in the state is 

questionable because of the sensitivity of the subject of income and taxa

tion, Questionnaires on trapping activity are, therefore, likely to provide 

suspect information on location and size of harvest, or even the number of 

trappers operating in an area. 

The situation does not lend itself to an informed discussion of impacts. 

Competition at the present appears low; trapping in the Susitna basin 

appears not to be particularly lucrative due to poor access and low pelt 

prices for the most easily trapped species. With this scenario, improved 

access a 1 one is not 1 ike ly to severely impact current users. In rea 1 i ty, 

the total number of trappers operating in the area must be considered an un

known and the increased accessibility provided by the project will increase 

the difference between the estimated harvest and the actual take. However, 

some qualitative predictions can be made. The increased local population 

during construction and increased access during operation will increase the 

number of casual and serious trappers operating in the area and conflicts 

between new and traditional trappers are likely. In the face of increased 

value of pelts of easily trapped species (beaver, marten and muskrat), there 

is a potential for severe impacts to traditional users and possible deple

tion of the resource. Novice trappers are unlikely to pursue or success

fully take significant numbers of individuals of difficult to trap species. 

In the meantime, total harvest is likely to increase, at least cnti 1 such 

tim~ as furbearer numbers are sufficiently reduced to affe :--t harvest. 

5-25-2 
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It should be pointed out that this entire discussion is complicated by con

sideration of 1 and ownership. The future structure of land owner·shi p and 

ste\'lardship in the project area may play a m0re significant role in deter

mining access to trapping areas than will the presence of the project. Upon 

permanent conveyance of selected Native landholdings, these lands will 

become private property. It is difficult to speculate on how these lands 

will then be used. 
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EXHIBIT E 

5 . Socioeconomics 

.f~nt 26 Jp .. E-5-125) 

Identify options for reducing impacts to the fish/wildlife user group. 

Response 

Mitigation options for fish, ga~e, and furbearer users address the following 

potential impacts: (1) fish and wildlife population reductions, (2) changes 

in distribution of fish and wildlife~ (3) increased access, and (4) decreas

ed access on public lands. These impacts may result in (a) loss of remote 

character of area, (b) increased user competition~ and (c) more restrictive 

State of Alaska hunting and fishing regulations. 

Mitigation options are complicated by two factors: First, incieased access 

can be viewed as a benefit to new users, but is generally perceived as an 

adverse impact by current users (Section 3.7). Also the impact of imminent 

transfer cf large tracts of land within the project area to private owner

ship wi 11 camp 1 i cate and may overshadow project-re 1 a ted impacts if these 

lands are restricted or closed for public usea 

Mitigation measures for impacts of users of fish, game, and furb~::--ers in

clude the fol7Jwing: (1) Reductions in fish, game, and furbearer populations 

will be avoided, minimized, rectified, reduced) or compensated by the 

mitigation plans presented ·in Sections 2.4, 3.4, and 4.4 of Chapter 3. 

Habitat loss and animal disturbance will be mitigated in siting and design 

of facilities, construction practices, and scheduling. Fish populations 

will be maintained by maintaining or increasing habitat productivity and 

5-26-1 



through propagation facilities, if necessary. Loss of big game carrying 

capacity, particularly for moose, will be 1nitigated by compensation through 

improvement of habitat in adjacent areas or in downstream areas if suffici

ent area is not available near the impoundments. 

(2) Distribution of animals will shift from areas where habitat is lost to 

adjacent areas of improved habitat. The impact on users will be mitigated 

by selection of habitat improvement areas to minimize changes in animal dis

tribution. Changes in di stri buti on and the effects of these changes on 

users will be modified to the extent feasible. 

'(3) To reduce impacts to existing users the access r-oad will be closed to 

public use duri,.. J construction and construction workers wi 11 not be permi tt

ed to utilize project facilities, including roads, for hunting or trapping. 

The State of Aiaska may utilize several mitigation options to further reduce 

the impact of increased access to current users, including: (a) keeping ~he 

access road closed after project construction; (b) prohibiting hunting, 

fishing and/or trapping within a specified distance of the road, and (c) 

prohibiting the use of off-the-road vehicles on or from project facilities 

for the purpose of hunting, trapping, or all usese 

5-26-2 
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EXHIBIT E 

5. Socioeconomics 

Comment 27 (p. E-5-125) 

Describe procedures that will be followed in optimizing the resolution among 
conflicting interests for mitigating impacts to recreation, fish/wildlife 

users, and the fish/wildlife supply. 

Response 

It is the Power Authority 1 S intent to resolve conflicting interests among 
user groups by using the existing fish and game management structure within 
the Department of Fish and Gamesand the Power Authority's capabilities. The 
Power Authority will continue on its own initiative, with consultation and 
review by agencies, to formulate and to execute plans to avoid, minimize or 
compensate for project induced impacts where Power Authority action is the 
primary factor. The Power Authority will assist, as requested, the Depart
ment of Fish and Game in the execution of studies and the preparation of 
draft managment plans. Action with respect to management plans eminate from 
the Boards of Fish and Game. These are independent boards composed of 
members appointed by the governor and confirmed by the legislature. They set 
policy, objectives, confirnl management plans and establish seasons, bag 
limits, and other harvest regulations. The two Boards conduct their 
business in public meetings and incorporate public comments in their 
desision-making process. It is the role of the Boards of Fish and Game to 
balance conflicting demands for the fish and game resources with available 
supplies and other management objectives. Allocation of fish and game 

' resources is carried out by these Boards and represents the States process 

of optimization. 

.. • 
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The Power Authority will: 

o Meet with representatives of Alaska DepartMent of Fish and Game (ADF&G) 
and other management agencies to discuss the appropriate plan of 

0 

action. 

Request ADF&G to prepare a statement of current management objectives, 
and their curr·ent management p 1 an during the construction ph1se (copy 

of letter is attached). 

o Assist ADF&G in formulating a recommended set of policies for fish/ 
game resources in the area with the intent of presenting a draft state
ment of objectives and policies to the fall 1983 joint meeting of the 
Boards of Fish and Game. These Boards would include comments from user 
groups in the process of adopting or modifying a statement of 

objectives. 

o Support ADF&G in the development of draft management plans for the con
struction phase of the project. Draft plans would be available for the 
use of the Boards in the fall of 1984, allowing plans to be in place by 

spr~i ng of 1985. 

·o Combine the Fish and Wildlife Management and Recreation Plans into an 
overall Resource Utilization Master Plan which will be submitted to 
FERC and other appropriate agencies for comment. 

c 
' Incorporate agency comments, and using this master plan, direct fish 

and wildlife utilization activities during construction of the project. 

During plan development, field sampling and reporting activities will can
t i nue with regards to fish I game supply and users. Data co 11 ected wi 11 be 
~ncorporated into the draft and final plans as appropriate~ After installa
tion, the master plan will be reviewed annually by the Power Authority and 

• 

" 

• 

.. • 

.. 

I 
I 
• 
I 



appropriate agencies in light of the data· collected through monitoring 
programs described in Exhibit E, Sections 2~6 and 4.4 of Chapter 3, 4.5 of 
Chapter 5, and 6.2 of Chapter 7 (also see responses to Comments 20, 29, and 
34 of Chapter 5). Based on this review the plan will be revised and updated 

as appropriate. 

Two years prior to initiation of project operation. The Power Authority 
will request ADF&G and the Boards of Fish and of Game to undertake a compar
able process addressing the development of management objectives and regula

tions for the operational phase of the project. 

'· 
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ALASKA POWER AUTHORITY 
334 WEST 5th AVENUE· ANCHORAGE, ALASKA 99501 

Phone: (907) 277·7641 
(907) 27&0001 

Commissioner Don Collinsworth 
Alaska Department of Fish & Game 
P.O. Box 3-2000 
Juneau, Alaska 99802 

July 1, 1983 
Susitna File No. 6.14.2 

SUBJECT: Fish & Game Management Objectives in the Susitna 
Hydroelectric Project Area. · 

Dear· Comnissioner Collinsworth: 

The Susitna Hydroelectric Project has assembled a substantial 
body of information on fish and wildlife resources in the project 
areae This information includes baseline data, impact analysis and 
proposed mitigation plans, and has been provided to your Depart
ment and other interested agen~ies and persons in the form of the 
Application for License submitted to the Federal Energy Regulatory 
Corrmission on Fel.ruary 28, 1983. Numerous supporting reports are 
also available. 

The next phase of the process moves the project from the study 
and application phase to the point at which construction may begin. 
During this phase, design and construction planning is carried out 
and specific management programs prepared and put-in-place in 
anticipation of mobilization for construction. 

:"ichard Fleming, Alaska Power Authority, Gary Lawley, Bill 
Hutchinson from Harza-Ebasco Susitna Joint Venture, met with Carl 
Yanagawa, Karl Schneider, Don McKay, Dave Watsjold, and Ron Stanek 
of the Alaska Department of Fish & Game on June 12, 1983, to 
discuss management planning in the project region. It was decided 
that a cooperative program should be undertaken in which Alaska 
Department of Fish & Game (ADF&G} would prepare those portions 
relating to existing or proposed regulations and the Alaska Power 
Authority,. or its contractors, would under·take the analysis of 
project relative impart and the identification of mitigation and 
management opportunities. The product of their discussion is this 
possible schedule of activities: 

1. Review current management objective and regulations 
(summer of 1983} • 

9227 
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Conrnissoner Don Collinsworth 
July 1, 1983 
Page 2 

2. Propose management objectives and policies (for sub
mission to joint meeting of the Boards of Fish and of 
·Game, fall 1983)s 

3. Prepare Fish & Game Management plans and draft regu
lations for the construction phase of the Susitna Hydro
electric Project (for submission to the Boards, winter 
1984/85). 

4. Regulations in places, sumner 1985, one year prior to on 
set of construction activ·ity. 

The Power Authority, by this letter, requests your Depart
ment's participation with the Power Authority in these planning 

activities. 
Please let me know how I or my staff may be of any assistance 

in this matter. Thank you for your assistance. 

cc: Commissioner Dick Lyon, Juneau 
Commissioner Ester Wunnicke, Juneau 
Richard Logan, ADF&G, Anchorage 
Karl Schneider, ADF&G, Anchorage 
Carl Yanagawa, ADF&G, Anchorage 
Tom Trent, AOF&G, Anchorage 
D. Glasscock, H-E, Anchorage 
William Wakefield II, FERC, Washington, D.Co 

9227 
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~· EXHIBIT E 

5. Socioeconomics 

Comment 29 (ps E-5-126, para. 3) 

Describe studies and monitoring program and give dates when data wi 11 be 
available. 

Response 

The purpose of the socioeconomic monitoring program is to provide timely and 
accurate information on indicators of key socioeconomic conditions for the 
impact management system. Existing impact projections will be updated from 
the monitoring effort.. As part of this program, the Power Authority wi 11 
continue to corlect quantitative and qualitat!ve data relating to 
socioeconomic characteristics of the work force and area communities. The 
following information will be included: 

Work Force -
Numbers of workers by labor category 
Worker•s place of origin 
Worker's places of permanent and temporary residence 
Mari ta 1 status 
Number and age of worker 1 s dependents 
Attitudinal information 

Corrmunity -
Popu 1ati on 
Housing 
Households 

Employment 
Income 
Persons per household 
Fish and wildlife harvest patterns, levels, and utilization 



• 

,, 
'·-'~-- --'<-._ ·~-~·- ---~-·~··---- .,...__....,._ ..... ~-~"~~--...·--~-·-.. "--_,.......,_.--.-

Facilities and services -
Water supply and sewage treatment 

Solid waste 
Law enforcement 

Fire protection 

Health care 
Education 
Public recreation facilities 
Transportation (including traffic) 

Fiscal conditions 

Businesses 
Attitional information 

The criteria fm"3 selec.ting communities to be monitored include: (1) the 

magnitude of potential impacts to the community, and (2) the antic1pated 

capability of the co111nunity to respond to impacts without assistance. The 
following communities will be monitored: Cantwell, Trapper Creek, 

Talkeetna, Healy, and Paxson. In addition, McKinley, Gold Creek, Sherman, 
Curry, Chase, Chulitna, Canyon, Lane, and the Hurricane/Indian River sub

division will also be surveyed, if they meet the above criteria. 

Information sources for the \'lark force and each community will 1nclude 
secondary (or published) data and primary (or survey) data~ Secohdary data 

wi 11 be obtai ned from documents produced by state and loca 1 government 

agencies, the Power Authority, the Power Authority's contractors, and other 
relevant entities. Primary data (as described above) wi 11 be collected 

through surveys of workers, businesses, and households. Loca 1 governments 

and other entities may a5sist with date collection and comp.liation for the 

communities, while contractors may assist with data collection and compila

tion for construction workers. 
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For both the community and work force surveys, a random samp 1 i ng procedure 

wi 11 be used. The survey instrument wi 11 be a standardized questionnaire. 

The survey methodology (i.e., face-to-face interview~ telephone interview, 
or rna i lout/drop-off and pick -up) has not been determined. The responses 

wi 11 be coded and entered into computer files for analysis. The data wi 11 
be collected periodically (as necessary) beginning in the year preceding 
construction and cont1nuing through the construction period. 

Actual conditions in communities, as reflected by the data collected, will 

be compared to impact projections. Any significant differences or substan
tial adverse impacts may require mitigative action. Impact projecticns will 
be updated from the monitoring effort (e.g., data collected from surveys and 
secondary sources). An impact projec·~ion model will be used to analyze the 

data from the comnunities and to interact effectively w·ith a small monitor
ing effort. The model may be updated easily as monitoring proceeds. 

Information on baseline conditions in sma·Jl comnunities and places will be 

provided in order to establish socioeconomic conditions in the communities 
and places that are most likely to be significantly affected. Community 
surveys will begin in the fall of 1983 and will be conducted annually until 

one year prior to project construction. Beginning at that time and extend
; ng through the construction peri ud, the surveys wi 11 be cor1ducted on a 

semi-annual basis in order to more accurately assess project-related 
changes. Community reports will be prepared within one month of the comple

tion of each survey. Worker surveys wi 11 be conducted at appropriate times 
during the projects construction phase. The impact projections and assess

ments, w~ich will be updated from this monitoring effort, will be available 
on an annual basis beginning in December 1983. 
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EXHIBIT E 

5. Socioeconomics . 

Conment 30 (p. E-5-128, para. 2 - 5} 

Provide specific plans for adjusting project schedules with reference to 

other projects; timing of workforce demand; leave, shift, and shift rotation 

schedules. 

Response 

Adjusting the schedule of the proposed Susitna project with reference to 

other projects, timing work force demand, and adjusting leave, shift, and 

shift rotation schedules wi 11 not be part of the Susi tna project • s mi ti ga

tion plan because the project•s construction schedule will be inflexible due 

to economic and logistical factors. Project related activities will be 

scheduled, to the extent possible, to minimize fluctucations of the work 

force. Therefore, Sections 4.4.1(a) and 4.4.l(b) on p. E-5-128 of Chapter 

5, Exhibit E of the License Application should be deleted. 
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EXHIRIT 3 

5. Socioeconomics 

Comment 33 (p. E-5-132, para. 3) 

Indicate specifically how thresholds of "inadequately met demand 11 and of 

cost-effectiveness of mi ti gati on measures wi 11 be determined. 

Response 

In communities where significant rlUmbers of construction workers will 
settle, information concerning present capacities of and demands on local 
systems will be available periodically through the socioeconomic monitoring 
program. This information will be used to determine whether system capaci~ 
ties have been surpassed as a result of project construction, or if these 
capacities are projected to be surpassed. Where there are current projected 
capacity shortfalls attributable to project construction, mitigation meas ... 
ures wi 11 be revised, or new measures wi 11 be developed to help eliminate 
the shortfalls.. For any given shor·tfall, alternative mitigation measures 
wi 11 be developed and the costs of implementing each measure wi 11 be deter
mined. The measure that 'is anticipated to provide an adequate response at 
the lowest cost ~ill be identified. Through this procedure, the most cost

effective mitigatioh measure will be selected. 

For example, consider a community where demand for education as a result of 
both.natural growth and the in-migration of construction workers and their 
dependents is projected to exceed supply. Assume that the ninety new stud
ents expected the next year will require the equivalent or three classrooms, 

three teachers, and other related educational needs. First, the e.mount of 
temporary and permanent demand wi i 1 be estimated. These estimat·:s, along 

with local government planning standards and the input of local officials, 
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will help guide the development of mitigation measures. In this example, 

neither new classrooms nor a school should be built if the demand is largely 

short term. Instead, bussing, double shifts, and temporary classroom space 

would be investigated as potential mitigation measures. Once alternative 

mi ti gati on measures are developed, the measure that wi 11 adequately reduce 

the shortfall attributed to the project at the lowest implem~ntation cost 

will be selected. 
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EXHIBIT E 

5. Socioeconomics 

Conment 3rl_(p. E-5-133, p2..f"a. 5; p. E-5-134, para. 6} 

Provide descriptions of data and methods of data collection and analysis to 
be used in monitoring and updating impact assessments~ Provide dates 
supplemental information on the monitoring plan and assessment will be 

provided. 

Response 

The purpose of the socioeconomic monitoring program is to provide timeiy and 
accurate information on indicators of key socioeconomic conditions for the 
impact management syst~m. Existing impact projections will be updated from 
the monitoring effort. As par-t of this program, the Power· Authority will 
continue to eo11ect QlHJ,ntitative and qL!a11tative data relating to socio
economic characteristics of the work force and ar·ea co11111unities. The 
following information will be included: 

Work Force -
Numbers of workers by labor category 
Worker • s place o'f origin 
Worke:r • s pi aces of permanent and temporary residence 
Mari ·ca 1 status 
Number and age of worker's dependents 
Attitudinal information 

Community -
Population 
Housing 
Households 

Errployment 
Income 
Persons per household 
Fish and wildlife harvest patterns, levels, and utilization 
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Facilities and services -
~~ater supply and sewage treatment 

Solid waste 

Law enforcement 
Fire protection 

Health care 

Education 
Pub lie recr·eation facilities 
Transportation (including traffic) 

Fiscal conditions 

Businesses 
Attitional information 

The criteria for selecting communities to be monitored include: (1) the 
magnitude of potential impacts to the conmunity, and (2) the anticipated 

capability of the conmunity to respond to impacts without assistance.. The 

following communities will be monitm·ed: C.antwe11, Trapper Creek, 

Talkeetna, Healy, and Paxson. In addition, McKinley, Gold Creek, Sher-man~ 

Curry, Chase, Chulitna, Canyon, Lane, and the Hurricane/Indian River sub

division will also be surveyed, if they meet the above criteria. 

Information sources for the work force and each community will include 
secondary (or published) data and primary (or survey) data. Secondary data 

wi 11 be obtai ned from documents produced by state and loca 1 government 

agencies, the Power Authority, the Power Authority's contractors, and other 

relevant entities. Primary data (as described above) will be collected 

through surveys of vmrkers, businesses, and households. Loca 1 governments 
and other entities may assist with data collection and compilation for the 

communities, while contractors may assist with data colL;ction and complia-

tion for construction workers. 
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For both the community and work force surveys, a random sampling procedure 
will be used. The survey instrument will be a standardized questionnaire. 

The survey methodology (i.e., face-to-face interview, telephone interview, 
or mailout/drop-off and pick-up) has not been determined. The responses 

will be coded and entered into computer files for analysis. The data will 
be collected periodically (as necessary) beginning in the year preceding 

construction and continuing through the construction period. 

Actual conditions in communities, as reflected by the data collected, wil1 
be compared to impact projections. Any significant differences or substan

tial adverse impacts may require mitigative action. Impact projections will 
be updated from the monitoring effort (e.g., data collected from surveys and 

secondary sources). An impact projection model will be used to analyze the 

data from the colll11unities and to interact effectively with a small monitor

ing effort. The model may be updated easily a.s monitoring proceeds. 

Information on baseline conditions in small communities and places wi 11 be 
provided in order to establish socioeconomic conditions in the communities 

and places that are most likely to he significantly affected. Community 
survey:; will begir: in the fall of 19FJ3 and will be conducted annually until 

one year prior to project construction. Beginning at that time and extend

; ng through the ccnstructi on period, the surveys wi 11 be conducted on a 

semi-annual basis in ord~r to more accurately assess project-related 
changes. Community reports will be prepared within one month of the comple

tion of eac!t survey. Worker surveys wi 11 be conducted at appropriate times 
during the projects construction phase. The impact projections and assess-

• 
ments, which will be updat~d from this monitoring effort, will be available 

on an annual basis beginning in December 1983. 
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EXHIBIT E 

5 Socioer;onomics 

Comment 35 (p. E-5-~~t para. 3) 

Provide date information will be available on the study of the possible new 
location for the permanent townsite. 

Response 

Information on the study of the possible new location for the permanent 
townsite will be available on Jun~ 30, 1984. Preliminary findings should be 
available November 30, 1983. 
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EXHIBIT E 

5 Socioeconcrni cs 

Comment 36 (Figure E.5~1) 

Provide a map showing major transportation routes plus all communities 

referred to in this chapter (e.g., Wasilla, Trapper Creek, which do not 

appear on other maps in the application)~ 

Response 

The attached map show: major transportation routes and all communities 
referenced in Chapter 5, .. ,kibit E of the License Application. 
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1( _} EXHIBIT E 

5. Socioeconomics 

Comment 37 (p. E-58-3, para. 6 through p. E-58-4, para. 1) 

The standards of 25 students per class for primary schools and 20-22 for 

secondary schools for the Borough are not the same ones which appear on 

Tables 5.B.l, p. E-5B-7. Identify which were used. 

Response 

The local standards of 25 students per class for primary schools and 20-22 

students per class for secondary schools were used in the analysis for the 

Mat -Su Borough. Attached is a corrected version of Table 5. B .1 (from 

~y) Chapter 5, Exhibit E of the License Application) that reflects these 

standards. 
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TABLE 5. B.l: SUMMARY OF PUBLIC FACILITY AND SERVICE STANDARDS 
FOR SELECTED COMMUNITIES IN THE LOCAL IMPACT AREA 

Total 
Trapper Mat-Su 

Palmer Wasilla Houston Creek Talkeetna Borough Cantwe11 

Water Supply 

Average Water Supply & 12Q-150 12Q-150 
Treatment (gpd per 
capita) 

Sewage Treatment 

Sewage Treatment 150 
(average gpd per capita) 

Solid Waste Disposal 

Landfill Requirements .11-.21 .11-.21 • 11-.21 • 11-.21 .11-.21 ell-.21 .11-.21 
(acres per 1,000 
population) 

Education 

Maximum Primary 25 25 25 25 25 . 15 
School-Age Children 
to Teacher Ratio 

Maximum Secondary 20-22 20-22 20-22 15 
School-Age Children 
to Teacher Ratio 

Teacher to Support 8:1 8:1 8:1 8:1 8:1 8:1 
Staff Ratio 

Health Care 

Desired Hospital Bed 55% 
Occupancy Rate 

Law Enforcement 

Police Officers 1. 5 1. 0 1. 0 
(officers per thousand 
population) 

Parks and Recreation 

Playgrounds (acres per 3.9 3. 9 3. 9 

1000 dwelling units) 

Neighborhood Parks 3. 3 3.3 3. 3 
(acres per thousand 
dwelling units) 

Corrmunity Park 4.8 
(acres per thousand 
dwelling units) 

E5B-7 
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EXHIBIT E 

5. Socioeconomics 

Connent 38 

Responses to Alaska Depa.rtment of Natural Resources Letter of January 13, 

1983: 

a. Comment 9 Provide refei'·en:;es of TAPS studies reviewed. 

b c Comment 10 Provide description of how impact model wi 11 be updated and 

dates when updates will be available. 

Response, 

Item #38a. 

The following documents concerning the impacts of the Trans-Alaska Pipeline 

were reviewed: 

Alaska Department of Community and Regional Affairs. July 1973. Pioeline 

CorridQr Smaller Communities Su!vey. Juneau, AK. 

Alaska Department of Community and Regional Affairs, Division of Corrmunity 

Planning. February 1976. Report of FY75 Trans ... Alaska Pipeline Impact 

Expenditures by State and Loca 1 Governwt8nts. Juneau, AIC. 

Alaska Department of Labor~ Research and Analysis Sectionc April 21, 1971. 
11 TAPS Construction and Its Impact on the Alaskan Economy" in Economic 
Anaiysis. Volume I, Issue Two. 
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F ai rb an ks North Star Borough, Community I nf ormation Center. 

Community Information Quarterly. Various issues. Fairbanks, AK. 
1978-1980. 

Fairbanks North Star Borough, Community Informati~n Center. 

Energy Report. Various-issues. Fairbanks, AK. 
1980-1981. Thr;" 

Fairbanks North Star Borough, Community Information Center. 1980-1981. 

Community Research Quarterly, A Socioeconomic Review. Various issues. 
Fairbanks, flK. 

Fairbanks Town and Village Association for Development, Inc. January 1979. 

~ommunity Facilities Sunmaries. Fairbanks, AK. 

Fairbanks Town and Village Association for Development, Inc. 

1978. A Report of the Upper Tanana Region a 1 Forum on the 
Apri 1 8-9, 

Impact of 

AK. Construction and Operation of the Al-Can Gas Pipeline. Fairbanks, 

Fairbanks Town and Village Association for Development, Inc. Interior 

Deve 1 opment District Association. September 1980. The Over a 11 Economic 

Development ~rogram for the Economic Development District of Alaska. 
Fairbanks, fJJ(. 

Fisson, S., Moore, D., and Quisenberry, C. 1977. Energy Costs, Consump

tion and Impacts in Fairbanks. Fairbanks North Star Borough, Fairbanks, AK. 

Impact Information Center -Special Report No. 5. 

Fisson, Sue and Cindy Quisenberry. 1977. Impact Information Center Final 

Report. Fairbanks North Star Borough, Fairbanks, AK. Chapters 3, 7, 8, 10, 

12, and 13. 
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Forrest, Marilynn. 
North Star- Borough, 
Report No. 5. 

July 1979. Fairbanks Cost of Living Update. Fairbanks 
Community Information Center. Fairbanks, AK. Special 

Human Resources Planning Institute. November 19?4. Manpower and Employment 
Impact of the Trans-Alaska Pipeline. Volume II, Technical Report. Prepared 
for United States Department of Labor, Manpower Administration, Region X. 
Seattle 9 WA. 

Pistoll, Lynn. October 13, 1978.· 11 An Oil Pipeline E~loyment Multiplier 
and Post Construction Residuals in Erfl>loyment 11 in Issues and Commentary. 
Alaska Department of Labor, Research and Analysis Section. 

Dixon, Mim. 1978., What Happened to Fairbanks? Socia 1 Impact Assessment 
Series. Westview Press, Inc. Boulders CO. 

Item #38b 

The inpact model has been changed in order to enhance its capability to 
efficiently conduct a variety of sensitivity analyses based on different 
project scenarios. Specifically, the model which was comprised of over 100 
data files on 30 microcomputer diskettes, was converted to a Wang VS45 mini
computer.. The basic assumptions and methodologies of the model have not and 
will not change. 

Baseline (without project) and with-project projections will be updated 
using revised assumptions and new data, as appropri·ate. Information from 
the "Need for Power 11 studies and data from surveys conducted in local 
communities will be included in thes,e updatesn Ranges of impact estimates, 
in addition to best estimates, wi 11 be provided and made available to 
community planners. The updates of the baseline and with-project projec
tions and impact assessments wi 11 first be avai 1 able in December, 1983. For 
specific details on the manner in which data will be developed for the pur
poses of updating the impact model, refer to the response to Comment 29 for 
Cnapter 5 (Socioeconomics). 
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EXHIBIT E 

5. Socioeconomics 

Conment 39 Responses to A 1 ask: a Department of Fish and Ga~ne Letter of 

January 13, 1983: Chapte~5, Specific Cornmentso 

a. G-5-001 E-5-6/1 Provide description of study methods and p 1 an, data 

on the 11 importance of the natural resource harvest 

to the local impact area 11 to be collected in 1983 
11 through interviews with residents of selected com
munities, .. and date when data will be available. 

b. G-5-008 E-5-68 
and 

Provide data that will be collected on fish and 
wildlife user groups in Cantwell and other 

G-5-107 E-5~71/5 communities in the project region, and indicate date 

when these data will be available. Provide descrip
tion of study plan and methods. 

Response 

Project-induced impacts on local users of fish and wildlife in the project 

area wi 11 be monitored through the use of household surveys. Data on har

vest patterns, leve 1 s" and uti 1 i zati 0n and the contribution of these har
vests to residents• livelihoods and well-being will be collected in 
Cantwell, Trapper Creek, Talkeetna, and Paxson~ In addition, McKinley, Gold 
Creek, Sherman, Curry, Chase, Chulitna, Canyon, Lake, and the Hurricane/ 

Indian River subdivision may also be surveyed. Data will be collected dur

ing the fall of 1983 and will be available on a periodic basis beginning 

December 1983. A random sample survey procedur-e will be used with the 
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survey instrument being a standardized questionnaire.. The specific survey 
methodology (i.eo, face-to-face interview, telephone interview, or mailout/ 

drop-off and pick~up) has not been determined. Survey responses will be 

coded and entered into computer files for analysis. These data will provide 

baseline informationo Moreover, they will be subsequently used to update 
impact projections. Data from future surveys will be compared with the 

base 1 i ne date and impact projections in order to update the projections and 

develop new or revised mitigation measures, if necessary. 

In addition to the household surveys, project area guides ·and lodge opera

tors will be surveyed. A questionnaire will be mailed to each guide and 
followed up by telephone, if necessary, in order to achieve an adequate 

response rate. Data concerning business '.~:atus (e.g., number of c 1 i ents and 

fee structure), utilization, and ownership of capital and physical assets 

(cabins and airstrips), as well as attitudes of guides, lodge operators, and 

their clients will also be collected. These survey data will be analyzed, 
interpreted, and reported periodically beginning in November 1984. Project-

• 

induced impacts on guides and lodge operators wi 11 be assessed and appro- , ) 

priate mitigation measures will be formulated and implemented, if necessary. 

\ 
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EXHIBIT E 

6. Geological and Soil Resources 

Ca.ment 2 (p. E-6-3) 

If known, provide the geologic names of the stratigraphic units in the 
area. 

Response 

No geologic names have been assignfld. to the stratigraphic units in the 

project area. The area has been mapped at a reconnaissance scale of 

1;250,000 by Csejtey et a1. (1978). In the attached table, the strati

graphic units as defined in the license dccument are cross-referenced with 
the map units as defined by Csejtey et al. (1978). 

Reference 

Csejtey B. Jr. W.H. NelGon, D.L. Jones, N J. Silberling, R.M. Dean, M.S. 

Mcwris, M .. A. Lanphere, J.G. Smith, and M.L. Silberman. 1978. Recon

naissance Geologic Map and Geochr·onology, Talkeetna Mountains 

Quadrangle, Northern Part of Anchc~age Quadrangle, and Southwest corner 

of Healy Quadrangle, Alaska. U .. s. Geological Survey, Open File Report 
78-558A. 62 p. 
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TABLE 1 
STRATIGRAPHIC UNITS 

___ __,.;.;G...;;.eo~l o;;;..gi.:J/.y ____ Map Symbo 1l1 ___ U_n _i t_1_1 __ _ 
Felsic and Mafic Volcanic Tv Undifferentiated 

Extrusive Rocks Volcanic Rocks 

Tertiary Age Plutonic 
Rocks 

Tim 

Tsmg 

Tbgd 

Tkgr 

Hypabyssal Mafic 
Intrusives 

Schist, Migmatite, 
and Granite 

Biotite Granodiorite 

Granitic Rocks, 
Undivided 

AgJ! 
Paleocene to 
Miocene 

Paleocene to 
Miocene 

Paleocene 
Intrusive and 
Metamorphic age 

Paleocene, 
Eocene (? ). 

Cretaceous 
and Tertiary 

Turbidite Sequence of Kag Argillite and Lithic Lower 
Argillite and Graywacke 

Jurassic Plutonic Rocks Jgd 

Triassic Metavolcanic 
and Sedimentary Rocks 

Upper Paleozoic Rock 
Sequence 

l/After Csejtey et al. 1978. 

Jtr 

Jam 

Trv 

Pzu 

Graywacke Cretaceous 

Granodiorite Middle to 
Upper Jurassic 

Trondhjemite 

Amphibolite 

Basaltic Metavolcanic 
Rocks 

Basltic to Andesitic 
Metavolcanogenic 
Rocks 
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Upper Jurassic 

Lower to Middle 
Jurassic 

Upper Triassic 

Pennsylvanian(?) 
and Early 
Permian 
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EXHIBIT E 

6. Geological and Soil Resources 

Coanent 3 (p. E-6-·~, para. 4} 

Complete the last sentence in the paragraph. 

Response 

The sentenc~ should read as follows: 

As a consequence of the repeated g 1 aci at ion, the Sus itna and Copper 
River basins are covered by varying thicknesses of till and lacust~ine 

deposits. 

6-3-1 

• 

• 

• • 



•• 1" ••• ·_· •• - • • .•• : .• • ~ ·•·. ' . ~ ' ·. • .:J·. ·:· .·.~ ...... '~; .. :-.. - . 
• • • • , • t - .. , , 1 "" ! "\ ... ...0 a • 

_~.-- ~-- ~ _:_ __ ---------------c-~-. -·~.·.- _ .. _·---.--------.-~-.~, ~ -~~· ~~~~·--:·'". ~ > •• ·: -- ·-··'""'---:-~ .- -~--: 

EXHIBIT E 

6q Geological and Soil Resources 

COiilllent 5 {p. E-6-15) 

Document any studies that describe the •-'rigin of l•the Fins 11 feature. 

Describe any investigations underi.a!~y to discover other unidentified shear 

zones benea.th the other incised portions of the relict channel. Indicate 

the sc~pe of these investigations, provide summaries of these fi~dings~ and 

estimate completio, dates for those studies. 

Response 

11 The Fins" feature is primarily a not"thwest trending zone of shearing and 

alteration that has been delineated on the north abutment of the Susitna 

River just upstream of the diversion tunne 1 entrance. The shearing occurs 

in diorite and diorite porphyry rock:; believed to be Paleocene in age 

( Csejtey et a 1. 1978). The zone has been tentatively extrapo 1 a ted to an 

a 1 tered and sheared outcrop approximately two miles to the northwest on 

Tsusena Creek. The extension of this feature to the northwest is inferred 

from seismic r~fraction lines which show low seismic velocities (10,000 to 

12,700 fps) in bedrock and coincides with a topographic low in the bedrock 

surface. The delineation of 11 the Fins 11 feature farther to the northwest of 

Tsusen a Creek and southeast of the Sus i tn a River proved to be i nconc 1 us i ve 

as the areas are mantled by glacial drift (Acres American, 1982.) 

No studies have been undertaken to specifically determine the or1g1n of 11 the 

Fins 11 feature. The sutdy of the feature by vJoodward-C lyde Consultants 

(1981, 1982) determined that it is a fault at the Susitna River but that its 

relation to faulting at Tsusena Creek is questionable. Woodward-Clyde 

(1982) concluded that the faulting and shearing at Tsusena Creek appeared to 

be associated with the intrusive events rather than due to displacement 

along a fault zone. Therefore if the shearing at Tsusena Creek is believed 
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to be a continuation of 11 the Fins 11 feature, the analogy that the shearing is 

a consequence of the intrusive events would likely apply. The feature was 

classified as a fault without recent displacement, therefot"e it does not 

affect consideration of seismic ground motion or surface rupture potential 

at the dams i te. 

No further investigations specifically designed to delineate unidentified 

shear zones beneath the Watana Relict Channel are anticipat~d. Any further 

shearing identified beneath the relict channel area would be further 

upstream away from the damsite and any civil structures. Geologic mapping 

of the entrance and exit area to the re 1 i ct channel are p 1 anned to further 

evaluate the seepage potential of the unconsolidated deposits which fiil the 

channeL At the same time!) any shearing associated with the areas will be 

identified and documented during the investigation. 

Geologic mapping and trenching of the relict channel entrance and exit areas 

are plan ned for during the FY 85, Summer Exp lor at ion program. The trenching 

of these areas may be deferred until the following winter program depending 

on the size of the construction equipment used~ The results of the geologic 

mapping program will be completed in November 1984, whereas the trenching 

pr·ogram wi 11 2i ther be camp l eted in November 1984 or May 1985. 

Reference3 

Acres American, Inc. 1982o Susitna Hydroelectric Project, 1982 Supplement 

to the 1980-81 Geotechn i ca 1 Report. 

Authority. 
Prepared for the A 1 ask a Powe:r 

Csejtey, B., Jr., Nelson, W.H .. , Jones, D.L., Silbet .. ling, N.J., Dean, R.M., 

Morrio, M.S., Pamphere, M.A., Smith, J.G., and Silberman, M.L., 197.8. 

Reconnaissance Geologic Map and Geochronology, Talkeetna Mountains 

Quadrangle, Northern Part of Anchorage Quadrangle, and Southwest Corner 

of Healy Quadrangle, Alaska. U~S. Geological Survey. Open File Report 

78-558A. 62 p. 
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Woodward-C: lyde Consultants. 1980q Interim Report on Seismic Studies for 

Susitna Hydroelectric Project. Prepared for Acres American, Inc. 

Woodward-Clyde Consultants. 1982. Final Report on Seismic Studies for 

Susitna Hydroelectric Project. Prepared for Acres American, Inc. 
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EXHIBIT E 

6. Geological and Soil Resources 

Coament 6 

Describe in greater detai 1 the presence of stress relief joints 100 feet 

back from the Devil Canyon darns i te gorge walls and the 1 arge detached rock 

blocks measuring 25 by 50 feet on the left abutment as described in the 

Acres American 1982 Geotechn i ca 1 Report Vo 1 ume 1 (e.g., depth of joints, 

probability of failure of block dur·ing maximum inter.sity quake, probably 

seiche effects). 

Response 

Stress relief joints are present on both abutments of the Devil Canyon dam

s it e. These joints are associ a ted with three joint sets; a northwest set 

with a dip near vertical (I), a northeast set which dips moderately to the 

southeast (II), and a northeast set with moderate to steep dips to the 

northwest (III). 

Joint Set II includes joints parallel and subparalled to the bedding/folia

tion planes. These joints are subparallel to the slopes on the right abut

ment. In a few places just above river level open joints were observed. 

These may be a result of stress relief and/or slumping of blocks due to 

erosion at river level. On the left abutment, these joints result in over

hanging cliffs along the canyon rim. 

On the left abutment evidence of stress relief is common in two directions. 

In the general area of the thrust block, four northwest trending open joints 

were mapped. These joints are up to 12" 1//ide and have been traced up to 

180 feet. Beyond 180 feet either the joints are tight or the overburden is 

of sufficient thi c:kness to prec 1 ude any further tracing of the hori zonta 1 

extent of the joints. These joints are paralle~ to and extend back from the 
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cliff face up to a distance of 80 feet@ The spacing of these four joints , 

range from 17 to 27 feet. During the mapping of the left abutment cliff 

face with technical climbers, an attempt was made to trace the joints 

vertically. The open joints were observed to extend up to 55 feet down 

a 1 ong the canyon face and had a 10 foot spacing. Although there is some 

uncertainty as to the depth.of the open joints, they are expected to be open 

down to 50 to 60 feet. 

Approximately 300 feet downstream of the dam centerline, on the left abut

ment, a northeast trending depression approximately 400 feet long and 10 

feet deep was mapped. This depression which is subparallel to the valley 

trend is up to 50 feet back from the canyon edge~ Many of the blocks to the 

canyon side of the depression are loose and appear to have slumped. The 

depression and loose blocks appear to be associ a ted with joint sets I I and 
III. 

It appears that the northerly exposure of the 1 eft abutment s 1 ope is con

ducive to increased physical weathering of the rock slope by frost action~ 

Further investigations of the extent of the open joints and the depth to 

sound rock are necessary. It is planned that the open jointed rock wi 11 be 

excavated down to a depth where the joints are tight or \.Yhere the joints can 

be treated by grouting. All loose and detached blocks of rock along the 

canyon wall will be removed or rock bolted and/or grouted. For more infor

mation on the treatment of the rock abutment see Volume 5 of the 

Feasibility Report, Appendix 85 which deals with the Arch Dam Analysis. 
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EXHIBIT E 

6. Geological and Soil Resources 

Comment 7 (p. E-6-25) 

Estimate the number of hec:ares expected to be affected by each type of 
slope failure for each reservoir. 

Reseonse 

As stated in Exhibit E Section 3.3.2, an evaluation of the slope conditions 
was m3de to delineate potentially unstable slopes in the reservoirs. Seg
ments of the reservoir shoreline were classified by one or more slope models 
as to the type of slope conditions which might occur- over at least a portion 
of the shoreline area~ 

To estimate the total number of hectares of beaching and each type of slope 
failure in the reservoirs the following procudure was used: 

(1) Determine the total number of hectares between the probable maxi
mum flood and maximum drawdown reservoir levels. 

(2) Determine the number of hectares of each reservoir rim segment and 
categorize according to the slope condition. This would give a 
worse case situation~ 

(3) Determine a reasonable estimate of the number of hectares of each 
slope condit·ion within each segment of the reservoir shoreline 
based on current slope instability, slope anJle and topography, 
and type of soils or surface materials. 
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Within each segment of the reservoir shoreline, the percentage of the total -

area affected by the identified slope condition as well as the effect of the 

other- slope processes on the area where evaluated (see Table 1). It was 

assumed that an area having the potential for sliding would be susceptible 

to some beaching and flow s 1 ides. The criteria used provided a standard 

guideline for evaluating each slope condition systematically over both 

reservoirs. In Table 2, estimates of the number of hectares of each .slope 

condition for the Watana Reservoir are presented for two cases. The first 

case represents the total area of the reservoir shoreline covered under each 

slope condition in Figures E.6.22 through E.6.45 which could be considered a 

worse case situation. Using the same figures for the second case, each 

segment of the reservoir shoreline was evaluated to ascertain the likelihood 

and portion of that area which would be affected by the designated slope 

condition, using Table 1 criteria as a guideline. The results· for the 

Watana Reservoir indicate that much of the area having the potentia 1 for 

block s 1 i ding wi 11 be affected to a 1 arge extent by beaching. The at~ea 1 

extent affected b.y each slope condition wi 11 change according to the per-

centages used in Table 1, but it is believed that the figures presented '-

provide a reasonable estimate. 

For informational purposes, a large block slide in the Watana Creek drainage 

occurred sometime during the fall of 1982. It was estimated as having a 

volume of approximately 1.44 x 106 cubic meters and lies within the 

confines of the proposed Watana Reservoir. 

For the Devil Canyon Reservoir, the shoreline will be affected by two 

factors: the minimal fluctuation of the reservoir level and a drawdown zone 

which is primarily in contact with bedrock and/or low angle slopes. The 

estimates for the area covered by each slope condition for both cases is 

provided in Table 2. The results are indicative of the limited exte,lt to 

which the reservoir shoreline is comprised of material3 susceptible to slope 

instability. 
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For more detailed information of the breakdown and distribution of each 
slope condition in both the Watana and Devil Canyon Reservolrs

3 
see Table 3 

and 4 of this response. 

TABLE 1 

EVALUATION OF POTENTIAL SLOPE CONDITION - REASONABLE ESTIMATE 

Current Flows & Y Flows in .Y Flows in Y 
Slope S 1 ides Breaching Areas Slide Areas 

Instability % % % 

None 0 - lfJ 10 

Slight 10 10 25 

Moderate 25 25 30 

High 40 40 35 

!/Percentage of Slope Area Under the Specified Slope Condition 

TABLE 2 

SUMMARY OF POTENTIAL RESERVOIR RIM SLOPE CONDITIONS 

Case I Case II 
No. of Percent No. of Percent Model Hectares of Tot a 1 Hectares of Tot a 1 

Watana Reservoir 
Beaching (I) 3,331.1 56.5 4,313.4 71.0 
Flow Slides (II) 957.6 16.2 1,172.6 19.3 
Block Slides (III) 92.2 1.6 80.8 1.3 Block Slides (IV) 1,515.5 25.7 ~,1 ~ 8 .. 4 ~ J. • '-' 

Devil Canyon Reservoir 
Beach 1 ng (I) 894.0 95.0 912.1 96.9 F 1 ow S 1 ides ( I I) 29.9 3.2 22.4 2.4 Block Slides (III) 0.0 0.0 0.0 0.0 
Block Slides (IV) 17.1 1.8 6.6 0 .. 7 

6-7-3 

.. 



'·· . -'. ' __... -.. . ~ 

TABLE 3 Page 1 of 2 

WATAN1·\ RESERVOIR 
ESTIMATE Of SLOPE CONDITIONS 

Location Areal Extent of Slo~e Condition (hectares) Current Estimate of Slo~e Condition 1 (~tares) 
Rivermile Drawdown Zone Above Drawdown Zone Instability I II III IV 

185-186 32.5 55.8 Slight 80.2 8.0 
26.1 4 .. 6 None-slight 24.9 5.8 

186 75 .. 5 76.6 Mod-High 127.1 10.0 15.0 
Deadman Ck. 11.6 13.9 Slight 3.7 6.4 2.5 

10.5 1.0 Slight 10.0 1$5 
186-187.5 87.8 11.1 Slight 63.1 24.7 
187-188 132.9 N/A None 132.9 
188-191 217.9 N/A Slight 202.9 15.0 

170.9 1.0 Slight 111.7 43.0 17.2 
192-197.5 154.9 4.6 None 138.9 16.0 

108.7 13.9 Mod-High 16.7 42.9 49.1 
66.9 None 60.2 6.7 

111.5 7.0 slight 70.0 29.6 11.9 
0'1 Watana Ck. mouth 1321.9 None-Slight 1255.8 66.1 
~ . Ck. @RN 192 235.9 16.7 None 210.5 25.3 
1 Watana Ck·. 95.1 Slight 76.1 9.5 9.5 

32.6 18.6 Moderate 12.8 19.8 
148.8 55 .. 3 Moderate 37.0 61.0 50.8 
151.0 3:J. 8 Mod-High 76.3 76.3 

198-204 314.3 N/J\ None 298.6 15.7 
79.0 2.6 None 70.8 8.2 

111.3 19.9 Slight 65.4 32.8 13.1 
74.3 13.4 Moderate 39.5 26.3 21.9 
69.7 14.6 Moderate 23.3 25.3 21.1 
20.9 N/A None 16.7 2.1 

205-211 93.4 1.0 Slight 85.1 9.3 
29.3 5.5 s 1 i ght 17.1 8.7 3.5 
55.3 25.5 Slight 27.0 20.2 8.1 

179.2 23.2 Slight 67.9 60.7 50.6 
179.2 9.2 None 141.5 37.7 
34.8 15.1 None 17.3 12.5 5.0 

1Refer to Table 2 for description of I, II, etc. 
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TABLE 3 (continued) Page 2 of 2 

WATANA RESERVOIR 
ESTIMATE OF SLOPE CONDITIONS 

Locati 0 1J Areal Extent of Slo~e Condition (hectares) Current Estimate of Slo~e Condition1(hectares) 
Rivermi~e Drawdown Zone Above Drawdown Zone Instability I II III IV . 

211-217 60.4 2.2 Slight 54.1 6.3 
89.2 12.1 S 1 i ght-Mod 53.8 25.3 10.1 

109.6 27.4 Mod-High 6.8 48.0 54.8 
29.0 5.8 High 1.2 13.0 13.9 

217-219.5 54.1 1.0 None 48.7 5.4 
3.0 1.5 None 2.0 0.5 

49.7 39.5 None-Slight 31.9 8.9 8.9 
29.3 11.1 Moderate 9.1 10.1 10.1 

220-226 163.3 . 8.8 Slight 146.1 17.2 
113.8 High 68.3 45.5 
67.0 35.3 Slight 43.. 5 16.8 6.7 
3.5 None 3.0 0.5 

226-230 60.4 5.8 High 37.2 23.2 
0'\ 72.5 None 68.9 3o6 
I 75.9 55.7 Moderate 38.0 39.5 26.3 '-( 

' 7.0 4~6 Slight 7.0 4.6 Vi 

230-238 29.7 7.0 Slight-High 15.0 14.7 
37.6 II 20.9 None-High 5.4 17.6 14.6 

118.5 78.0 s 1 i yht 20.3 49.1 49.1 
11.4 . 8.1 None 7.4 2.0 2.0 

137.2 32.5 High 77.8 59.4 
33.4 11.6 None 28.9 4o5 

101.0 32.,5 Moderate-High 34 .. 2 33.4 33.4 

1Refer to Table 2 far description of I~ II, etc~ 
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TABLE 4 

DEVIL CANYON RESERVO;~ 
ESTIMATE OF SLOPE CONPrTIONS 

Location ~real Extent of SloQe Condition (hectares) Current Estimate of Slo~e Condition1(hectares) 
Rivermile Drawdown Zone Above Drawdown Zone Instability I II III IV 

152 6.8 N/A None 6.8 
152-153 11.7 N/A None 11.7 

8.7 N/A None 8.7 
153-159 60.6 N/A None 60.6 

94.2 N/A None 94.2 
159-165.5 48.5 N/A None 48.5 

5.2. 4 N/A None 52.4 
166-168 14.8 N/A None :..4.8 

20.3 N/A None 20.3 
17.7 N/A Slight 15.9 1.8 

168-174 48.4 N/A None 48.4 
52.4 N/A· None 52.4 

174-179 127.8 N/A None 121.4 6.4 
0\ 76.5 N/A None 76.5 I 
'-J 16.5 N/A s 1 i ght 8.2 1.7 6.6 I 
0\ 12.2 N/A 1~one 11.0 1. 2 

179-182 226.1 N/A None 214.8 11.3 
27.4 N/A None 27~4 

182-184 18.1 N/A None 18.1 

1Refer to Table 2 for description of I, II, etc . 
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EXHIBIT E 

6. Geological and Soil Resources 

Comment 9 {pc E-6-30 para~ 4) 

Provide estimates of the amount of piping of the relict channel north of the 

W~tana site exit point on Tsusena Creek that may be expected as a r·esu1t of 

seepage. Discuss the nature of future investigations to assess the sPepage 

problem and the criteria to be used in determining mitigation measures. 

Res pons~ 

The possibility 

area is renrote, 

cause of the 
dient(±6%). 

cf significant seepage or piping through the buried channel 

even without any remedial measures. This is primarily be

long s~epage path (±7000 ft.) and flat hydraulic gra-

Recently constructed contour maps, based on all the underground information 

accu~ulated to date~ indicate a wide entrance channel or channels on the up
stream side. On the downstream side, the data suggests a relatively narrow 

exit face into the Tsusena Creek area. Based on this information it is 

evident that any one of several tec!mical solutions could be installed to 

oJsitively control seepage and preclude the possibility of any piping. It 

is also evident that the need for control measures is significantly reduced 

as the rese~voir level is lowered. 

Fie 1 d pumping tests wi 11 be conducted in the future to obtain over a 11 per

meab:lity values for the relict channel area.~ The lack of this type of 

information at this time in no way impedes design progress or compromises 

project feasibility. Proven technical solutions exist which would at rea

,,. 1able cost, positively control seepage and thereby, prevent piping. 
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Present planning is to utilize an underground adit with interceptor drains 
for cost estimate pul"poses. Detailed design studies wi 11 include other 
solutions or combin?,tions of alternatives. 

Future investigations, in addition to the field pumping tests, to assess the 
buried channel underground conditions, include additional borings with 
geophysical logging. Side hill trenches will be excavated at both the 
entrance ar:.j exit faces to obtain a better idea of the surficial coveririg 
materials as well as the channel deposits themselves. 

The criteria cons ide• atiors to be used in determining the remedial measures 
include the following: 

Techn i ca 1 

A technically sound design will be deve 1 oped based on accepted theory and 
practical experience from other projects. 

Cost 

Sufficient funds will be expended to provide adequate information for a 
practical sound design. 

Constructability 
--<·· 

Future investigations wi 11 uti 1 i ze to the extent pass i bl e personne 1 and 
equipment normally required on a major earthwork project. 

Environmental 

The project will give emphasis to alleviating or minimizing permanent damage 
to the landscape. The area will be returned as near as practically possible 
to the original conditions prior to any investigations. 

6-9-2 

• .. 

... .. 



EXHIBIT E 

6. Geological and Soii Resources 

C.-nent 10. (p. E-6-34) 

Estimate the potential .for slope failure and erosion to extend beyond the 

project boundries. Identify areas where this may be most likely to occur 

and estimate the number of hectares to be affected. 

Response 

The project boundaries used in evaluating the potent'iai for slope failure 

and erosion beyond the project boundary 1 imi ts are those which are amended 

to the FERC License Application on April 12, 1983 by Acres American, Inc. 

In the evaluation of slope failure and erosion outside the project bound

aries, only those asfiociated with or a consequence of the reservoir impound

ment and operation were considered~ As exists presently, soliflucton, skin 

flows and minor rock sliding will occur on various slopes above the reser
voir in soils susceptable to instability. 

The primary slope conditions which may extend beyond the project boundaries 

ar-e skin flows and slides. Slope failure associated with these processes 

could result in the continuous degradation of the shoreline. 

Based on the current slope stability, slope angle, and the types of soil or 

rock comprising the slopes, a reasonable estimate of the area affected by 
slope failure was ascertained (see Table 1). Table 2 lists the areas and 

gives an estimate of the portion of that area which may be susceptible to 

slope failure and erosion (Plates G19, 23, 24, 25, and 27). In the Watana 

Reservoir, approximate l:y 1.11 hectares outside the project boundary may be 
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affected by slope failure, of which approximately 27 and 14.8 hectares will 
result in skin flows and block slides, respectively. In the Devil Canyon 
Reservoir th~re is only one area of concern that has been identified. This 
is a possible old slide at river mile 175 that has an area of approximately 
70 hectares, of which all or part may fail after reservoir impoundment (see 

Plate G11, attached). 
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TABLE 1 

EVALUATION OF POTENTIAL SLOPE CONDITION - REASONABLE ESTIMATE 

Current Slope 
Instability 

None 

Slight 

i~oderate 

High 

Flows 

& 1/ 
Slides -

% 

10 

25 

40 

Flows 

in Beachi~~ 
Areas -

% 

0 - 10 

25 

40 

Flows 

in Slid~/ 
Areas -

% 

10 

10 

30 

35 

11 Percentage of Slope Area Under the Specified Slope Condition 
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TABLE 2 

AREAS OF POTENTIAL SLOPE INSTABILITY 
BEYOND THE PROJECT BOUNDRIES 

TOTAL AREA CURRENT SLOPE ESTIMATE OF SLOP~ CONDITIONS IN HECTARES 
RIVER MILE hectares INSTABILITY I II III IV 

WATANA RESERVOIR 

203-204 4.2 Moderate 1.1 
Jay Creek 6.5 None 0.7 0.7 
Kosina Creek 39.9 Slight 10.0 4.0 
215-217 25 .. 5 Slight 6.4 2.6 
220-223 35.3 Slight 8.8 3.5 

DEVIL CANYON RESERVIOR 

175 69.4 High 69.4 
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EXHIBIT E 

Geological and Soil Resources. 

Comment 12 {p. E-6-40) 

Provide the criteria whereby the mitigation measures to reduce the leakage 
through the relict channel will De chosen. Provide an analysis of the 

impacts of these alternative measures. 

Response 

A detailed relict channel underground explorations program was completed in 
early 1983. This program provided additional data on the physical charac
teristics of the materials along with information on the continuity of 
horizons. Appraisals of this data indicates the potential for significant 
seepage is very remote, assuming no control measures are instituted • 

Evaluations with consel'·vative assumptions for gradient (± 6%), resulting 
from a 2185 pool elevation, along with generous assumptions for permeability 
and area of influence, indicate the total quantity of underseepage to be 

in the range of 50 cfs. 

The criteria to be used in determining remedial measures to control and 
safely dissipate such small quantities of water will be simply to provide 
designs which are technically sound, cost effective and environmentally 

acceptable. 

Technical solutions include, but are not limited to> the following: 

1. Upstream entrance face blanketed with relatively impervious 

material . 

6-12-1 



2. Downstream exit face covered by a filter - toe drain combination. 

3. Cutoff accomplished by grouting permeable layers. 

4. Adit header system with interceptor drains. 

Although the undergound adit with interceptor drains is presently planned 
for costing purposes, tne adopted remed i a 1 measure deve 1 oped during fi na 1 
design might be any one or a combination of the technical solutions listed 
above. The impacts resulting from the alt2rnative measures ~ill be minimal. 
From an environmental standpoint, noYle of the solutions will be particularly 
significant. Solutions 1 and 3 will leave no visible changes to the land
scape. Solutions 2 and 4 will be minutely visible in the downstream area 
bordering Tsusena Creek. Should the decision be to control rather than cut 
off underseepage, there will be a natural springs environment. . . ' 
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EXHIBIT E 

6. Geological and Soil Resources 

Comment 14 (p. E-6-41) 

If the excavation of the buried channel area is required, estimate the 

amounts of additional borrow material that would be required and indicate 

which borrow areas would be used. 

Response 

The concept for instituting a relict channel liquefaction barrier, based on 

a top of dam at elevation 2210, involves approximately 200,000 cubic yards 

of compacted fillo This volume, which would be obtained from borrow area 

non, is based on 1:1 side slopes with a 20 foot inverted crown width. The 

alignment for the upside-down dike would extend in a N.E. - S.W. direction 

for a distance of ±5000 feet across the potentially affected buried 

channel area. The depth of excavation required to rest the fill on unit 11 G11 

glacial till would vary from 10 to 65 feet with an average depth of about 20 

feet. 

Underground information com pi 1 ed to date indicates the buried channe 1 area 

is filled with outwash, glacial till, and lacustrine deposits. Initial 

evaluations indicated concern in regard to the upper E and F outwash 

deposits because they did not appear dense enough to resist liquefaction. 

Based on information gained during the winter 1983 exploration program, the 

relict channel as a whole (including the E and F units) appears to be very 

dense. The data indicates penetration resistance to be high in all areas 

except in the very thin surficial layers and in unit "G 11 at depths ranging 

from 70 to 90 feet. Based on grain-size and Atterber,g limit tests, unit "G 11 

was found to be cohesive, which wou 1 d account for the 1 esser penetration 

resistance. 

6-14-1 
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Since dense noncohesive soils or stiff cohesive soils are not co:idus·ive to 

liquefaction, settlement or·seismic instability, problems are not considered 

prevalent in the relict channel area. Therefore, there are presently no 

plans to excavate and build freeboard dike fill as a precaution against 

liquefaction. 
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EXHIBIT E 

7. Recreational Resources 

C~ent 1 (pc E-7-12, para. 6) 

Provide documents and other available information supporting the conclusion 
that the middle Susitna River Basin is unsuitable f0·~ inclusion in the State 

Park System. 

Response 

Attached is the most recent documentation of the Alaska Department of Natu
ral Resources, Division of Parks' position regarding all recommended 
additions to the state parks system during the next ten yearsll. The 
middle Susitna River Basin was not included in these recommendations. 
According to state parks' personnel, the Susitna River Basin was considered 
as part of this 1982 plan, even though it was not selected. It should be 
noted, however, that the Division of Parks did recommend that Lake Louise 
(to the southeast), Tyone River (to the east), and Talkeetna River (to the 
southwest) be considered~. In addition, the state land classifica
tions discussed in Exhibit E, Chapter 9, pp. E-9-9 and E-9-10 of the license 
app 1 i cation identify the resource v a 1 ue of a 11 state 1 and which has been 
patented and classified within the project area. None of the state lands in 
the project area have been labeled "public recreation". 

l/ Alaska Department of Natural Resources, Division of Parkso 
February 1982. Alaska State Park System: Southcentral Region Plan. 

2/ Wiles, Jack. September 1982. Personal communication . 
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Department of Natural Resources' Land Management and 
the Alaska Sta1e Park System 

The Alaska Department of Natural Resources is manager of 
state-owned surface and subsurface natural resources, ex
cept for fish and wildlife. The department's long-term 
management goals and objectives are spelled out in the 
Statewide Natural Resources Plan prepared by the depart
ment's Division of Research and Development, Land and 
Resource Planning·section. To ensure compliance with 
these management objectives, specific land-use decisions 
made by the department must be within the context of that 
plan. 

The Alaska Division of Parks developed the Alaska State 
Park System: Statewide Framework to further define the 

.. department's goals and policies with regard to the manage
ment -as state park units- of state-owned lands with 
recreational, natural and cultural values. 

This document, the Alasl<a State Park System: Southcentral 
Region Plan, contains the recommendations for acquisition, 
planning, development and management- over the ten
year period from 1982-1992- of state park units in 
Southcentral Alaska. The plan was developed within the 
scope of the Statewide Framework and in keeping with the 
Statewide Natural Resources Plan. 
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ALASKA STATE PARK SYSTEM: 
SOUTHCENTRAL REGION PLAN 

Prepared by Park Planning Section 
Alaska Division of Parks 
Department of Natural Resources 
February 1982 

This project was supported through funds 
provided by the Coastal Zone Management Act of 
1972, as amended through the Coastal Energy 
Impact Program, administered by the office of 
Coastal Zone Management, National 
Oceanographic ami Atmospheric Administration, 
U.S. Department or Commerce, and administered 
for the State of Alasl<a by the Department of 
Community and Regional Affairs. 
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FIGURE 1~ State Park Planning Regions 
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Purpose and Scope 

This document -- the Alaska State Park System: 
;Southcentral Region Plan -- is the first of five 
regional plans to be prepared by the Division of 
Parks~ 

This specific .regional plan is intended to pro
vide guidance for the acquisition 1 planning 1 

development and management of the State Park 
System units in Southcentral Alaska for the 
next ten year·s. Due to difficulty in accurately 
forecasting changes in population, land own
ership and use, preferred outdoor recreational 
activities and other factors, updating of this 
plan may be necessary before 1992. 

/ 

Prior to reviewing any of the regional plans, it 
is suggested that the reader first review the 
Alaska State Park System: Statewide Frame
work. A copy of this document may be ob
tained from 
Park Planning Section 
Alaska Division of Parks 
619 Warehouse Ave., Suite 210 
Anchorage; A K 99501 
Phone (907) 274-4676 

The Statewide Framework contains the overall 
goals and policiec. for the State Park System, 
definitions of the eight types of state park 
units and guidelines for the acquisition, plan
ning 

1 
development and management of park 

system units within each planning region. 

NOTE: The terms recreation .and recreational 
will be used broadly in this document to en
compass outdoor recreational, cultural, educa
tional and scient i ric resources and public uses 
of these resou rePs. 

\4 

Introduction 
--------

Regional Planning Process 

All regional plans are prepared in accordance 
with the Alaska State Park System: §_!atewide 
Framework goals and policies. The r-egional 
planning process is shown in Figure 3. The 
established State Par-k Sy~tem planning regions, 
and the order in which regional plans will be 
prepar·ed are as follows: (see Figure 1). 

.......... 

I. Southcenlral Region 
2. Interior Region 
3. Southeast Region 
4. Southwest Region 
5. Northwest/ Arctic Region 

This regional planning process was utilized 
during the preparation of the Southcentral 
Region Plan. In doing so, six subregions were 
established within the Southcentral Region: 
(see Figure 2). 

• Copper Basin 
• Matanuska-Susitna Valley 
• Anchorage 
• Prince William Sound 
• Kenai 
• Kodiak Islands 

To the extent possible, subregional boundaries 
were defined to 

11 more clearly identify important subregional 
i•,sues within the regior1; 

• r·ecognize distinct characteristics of the 
region; 

• utilize existing borough or municipal boun
daries where practical; 

• LH.ililate data handling and public involve-
ment 

The Southcentral Region planning process 
• I d I 1nC1U eu 
1. identification of regional and subregional 
issues nnd concerns; 

~~-

;;• 

• 



• 

.,. 

-._\ 

' -

tr. • 
FIGURE 3. Regional Planning Process 

4 

Goals & purpose; 
Identify issues & 
concerns 

~ 
CJ 
c~ 
I I 
CJ 
CJ 
I I 
~ 

Public 
Involvement 

STATEWIDE 
FRAMEWORK 
&ISSUES 

Evaluate other agency L> 
programs & role of state 
park system r--~ 

I 

Conduct analysis of LJ' 
regional outdoor recrea- > 
tional use determinants, 
patterns & preferences ~ 

~ 
Evaluate land base & > 
resource allrlbul:__y 

INVENTORY 

Evaluate areas using 
review criteria 

-----~--, 

.I I 
I 

First 
Filter* 

I 

Second 
Filter" 

.... ________ , 

REVIEW CRITERIA 
(FILTER) 

Develop draft 
recommendations 

I 

• 

DRAFT 
RECOMMENDATIONS 

I 
-I 

-

Ia 

I 

j 
1' 

• 

• 



-

-
-4 
' ---Q 

t 

• 

Public & agency 
review & com men l 

~' 

' l 
I I 
CJ 
CJ 
CJ 
I I 
~ 

Public 
Involvement 

REVIEW 

Final 
recommendations 

Plan 
aq6ption 

Implement 
Plan 

Monitor 
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• First Filter Review Criteria 

Does the area 
• contain regional resource 

attributes? 
• support recreational or educa· 

tional activities and oppor· 
tunilies? 

• duplicate existing or proposed 
opportunities provided by other 
agencies or the private sector? 

• possess resources or oppor
tunities of regional 
s lg n If icance? 

• enhance the geographic 
dlstribut!on of outdoor recrea· 
iional opportunities? 

• receive Influence from public 
use determinants? 

• Second Filter Review Criteria 

Does the area 
• comply with park system 

mandates? 

• address one or more of the 
folllowlng Issues in a positive 
manner? 
- loss of recreational land 

base 
- need for close-to-population 

center recreational oppor· 
tunltles 
need ''>r qualit~' .recreational 
opportunities 

- maintenance ol' the Alaska 
lifestyle 

- other regional issues 
• safeguard against negative, or 

aGcomodate positive, effects of 
any of the following anticipated 
future land use influences? 

land disposals 
oil atnd gas leasing/develop· 
ment 
transportation im· 
provements 
natural resource 
developments 

• r>ossess the ability to rill a 
recreational, cultural or natural 

resource yoid In the park 
system? 

• receive, or Is it likely to receive, 
public use for recreation? 

• comply with comments receiv
ed during public involvement? 

• Third Filter Review CrlterAa 

• Are there competing re~ource 
values in the area? Can these 
conflicts be resolved? 

o Is It reasonable to acquire the 
area? 

• Is the area suitable for use and 
development? 

• Is it feasible to field manage the 
area? What are the operation 
and maintenance costs? 

• Do tl'aditional use conflicts ex
Ist or are they likely to exist? 
Are they manageable? 

• Is there local support for the 
area? 

• Are there other concerns? 

FINAliZE 
PlAN 

ADOPT 
PLAN 

IMPlEMENT 
PlAN 

UPDATE 

.ee-------------------
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2. incorporation or a higll level of pub.lic in
volvement; 
3. evaluation of the provision of public, outdoor 
recreational opportunities by federal agencies, 
state agencies, local governments and the 
private sector; 
4. determination of public outdoor recreational 
use patterns and preferences through review of 
recreational survey data, public meeting testi
mony and other sources; 
5. determination of outdoor recreational attri
butes of the region (i:e., features that attract 
recreational use); 
6. identification of the principal determinants of 
outdoor' recreational use patterns (i.e., high
v.·ays, airports, harbors, population centers, 
etc. ) ; 
7. evaluation of potential park system units 
using the r·eview cr·iteria in Figure 3i 
H. development or recommendations in view of 
i terns ·1-6 above, for 

a. additions or deletions of lands to or 
from existing park uni Ls, 
b. establishment of new park units through 
legislative or administrative action 1 

c. general use and development conc2pts 
for each park unit thr~augh the management 
and site planning processes 1 and iden
tification of the *most appropriate unil title, 
and 
d. areas requiring further study; 

9. identification of management implications of 
r·ecommendations made in 8 above; and 
IU. determination ol priority of each recom
mended action. 

Public Involvement .. 
In May 1981, the Division of Parks held pub I ic 
rnee lings in ten communi lies to gather cor11rnen ts 

R 

and to identify concerns regarding the State 
Park System in Southcentral Alaska. Meetings 
were held in Homer 1 Soldotna, Seward, Glen
nallen, Valdez, Cordova, Talkeetna/Willow, 
Palmer 1 Anchorage and Kodiak. Informal set
tings were provided to allow the 103 partici
pants to voice their opinions and concerns. 
Included among the concerns expressed were 
• need for more developed facilities within 

existing state park units, state recreation 

• 
• 
• 
,. 

areas and state trails; 
establishment of a state rtver program; 
more access to water bodies; 
improved management of existing park 
units; and 
cooperative management agreements with 
different agencies (i.e., to provide facil
ities, pick up litter, stock fish, maintain 
trails, etc.). 

Figure 4 shows the concerns expressed at 
public meetings in more detail. Participants at 
tlhe meetings were asked to complete survey 
questionnaires to· help identify speci fie pub I ic 
concerns. 

Because of the generally small attendance fig
ures at the initial series of public meetings, it 
was decided to seek the public's comments on 
the draft plan's recommenda~ions via a mail-back 
survey brochure rather than a second series of 
meetings. The brochures outlined the goals 
cnnd policies of the State Park System as well as 
the dennitions of and criteria for· state park 
units, and then listed the proposed recommen
dations of the draft plan. 

The brochures were made available lo the public 
at key locations in each or the ten communities 
where public meetings had been held previ-

• 
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ously. Those attending the earlier meetings 
were sent personal copies of the survey bra·~ 
chure. The full range of media was employed 
to draw attention to. the availability of thE! 
survey brochures and to urge public comment 
by mailing back the return-postage-paid qtJ~s-

tionnaires. 

Rasponses, in many cases, were translated 
dir·ectly into recommendations and incorporated 
into the plan for final publication. A summary 
of results from the mai 1-back brochure is lo
cated in the recommendations chapter of this 
report. 
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FiGURE 4. Concerns Expressed at Public Me-etings 

. -, 

HOMER 
• nw~d lor development ol Kachenmk Bay State Park, including 

public boat access, trails and campgrounds 
• mwd for State Preserves 
• ruled for development ol areas such as CoHonwood and 

l asl!.and Creaks SRA 
• need to provide trail-related opportunities 

GLENNALLEN 
• need to develop, through interagency coordination, a trail 

system in Copper Basin 
• need to coordinate agency litter removal at highway turn-outs 
e need to identify and manage state easerilents across Native land 
• need to develop a canoe trail system near Lake Louise 
• need to develop state park units to provide a diversity of outdoor 

recreational activities - including family-oriented use 
• desire to establish State Recreation Rivers 

VALDEZ 
• desire to establish a Mineral Creek Canyon SRA 
• desire to convey the Valdez Glacier Wayside to the City of 

Valdez 
• need to estabi•sh a marine park system in Valdez Arm and Prince 

William Sound 
• need to develop trail opportunities 

CORDOVA 
• desire to establish a Mt. Eccles SRA 
• desire to establish a mnrrne park system in Prince Williarn 
~;uund 

• destre to establish an Alaska trwl !.>yslem 
• need to coordinate stale agency management for efficiency of 

operations 
• need to work with Nat1v~ corporations to maintain areas open to 

public use 

WILLOW· TALKEETNA 
• need to establish more developed state recreational areas to 

correct problems at overused salmon fishing streams 
.. desire to establish modern camping facilities with electrical 

plug-ins and sewage dtsposal 
• need to use interagency coordination to solve litter 

problem · 
• desire to establish a tratl system with overnight shellers, par

ltcularly within Denali State Park 
• desire to keep the power line out of Denali State Park and the 

highway's visual corridor 

• 

., desire not to develop Tokositna project 
• desire to provide Alaska lilestyle parks with opportunities to ex

perience homesteading 

PALMER 
• need to expand management of existing state park units -

more staff, developed facilities, and longer seasons 
• desire to develop Eklutna Lake area (within Chugach State Park) 
• desire to develop some modern campgrounds 
• desire to stock lakes in Nancy lake SRA and enhance fisheries 

in the Matanuska-Susitna Valley 
• need to coordinate agency efforts to pick up litter 
• desire to preserve berrypicking areas 
• desire to establish trails, including equestrian 
a a need for borough to execute recreational powers 

ANCHORAGE 
• desire to provide smaller amounts of wilderness zone since 

federal government supplies so much 
• need to develop existing facilities and expand management 

capabilities 
• desire to protect access to rivers and establish State Recreation 

Rivers 
• desire to establish State Historic Parks 
• desire to establish State Trails 

KODIAK 
• desire, as a first priority, to establish state park units along 

island road system to include ocean beaches (111eludmy Myrtle 
and Roslyn Creeks, Buskin River, Pillar Mountain, Pasagshak 
River) 

• need to develop existing state park units and expand rnanage
ment 

• desire to develop marine park sites (Woody Island and Hidden 
Basin) 

• desire to develop trails 
• desire to establish designated camping sites on grazing leases 
• desire to acquire management rights to Cape Chiniak from 

Koniag, Inc 

SOLDOTNA 
• no public attendance 

SEWARD 
• minimal public attendance 

• 

• 

• 
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FIGURE 5. Southcentral Region 
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The Southcentral Region extends from the 
hydrographic divide of the Alaska Range on the 
north, the Ma.tanuska-Susitna Borough boundar·y 
on the west 1 Kodiak Island to the south and the 
Aiaska/Canada border on the east (see Figure 
5). The large diversity of landscapes and 
resources in Soulhcentral Alaska offers a var
iety of outdoor recreational, natural, educa
tional and cultural opportunities. The region 
abounds with ocean shorelines, freshwater lake 
systems 1 free- flowing rivers, massive moun
tains 1 glaciers the size of states 1 numerous 
species of wildlife .. a variety of landscapes and 
rich cultural histories. This diversity of out
door environments makes the region attractive 
to recreationists. 

Physiography 
Each of the ::,;~ subregions contains specific 
characteristics which attract outdoor recrea
tionists. The Copper Basin Subregion is noted 
for its open expanse with views of impressive 
mountain ranges that are separated by lowlands 
and intersected by large river systems. The 
Matanuska-Susilna Valley Subregion is com
prised of spruce-hard''\cV.ood forests, river val
leys and easily-accessible routes to the tundra 
and mountainou~ ai'eas. The Anchorage Sub
region portrays the stark contrasts of the 
largest city in the state, the ocean shoreline 
and a large, accessible alpine environment. 
The Kenai Subregion has exposed ocean beaches 
and shorelines, large freshwater lake systems 
and extensive glaciated mountain ranges. 
Prince Will iBm Sound Subregion possesses fjords, 
tidewater glaciers, islands 1 Sitka spruce and 
western hemlock forests (more typical of South
east Alaska), and numerous she I tered bays. I'll 

Regional Overview 

The Kodiak lslc:mds Subregion contains Llw 
state'', largest isiCJnd, is strongly influenced 1!', 
the Pacific Ocean, and ha:, grasslands similar to 
those round on lhe Al(~utian Islands, sur~f
poundt·d ocean bt>r~ches dlld abundan I mar 111• • 

life. 

Climate 

There are three climatic zones in the South
central Region. The southern and coastal 
portions of the region, which are greally infltr
enced by water, ar~e in the maritime zonP. 
Here, temperatures are generally mild, winds 
are persistent, and precipitation is gener~ally in 
the for·m of heavv rain. Inland and nor·th
wards, the Anchor·age and IVIatanusl<.d-Susitn.1 
Valley Subregions ar~e in the transi lion zorH~ 
with warm summer temperatures and win ler· 
temper·atures that are milder than in the con-· 
tinental zone. Amounts of precipitation in lhh 
zone vary. The northern and eastern parts ol 
the Southcentral Region are in the continental 
zone, known for ils extreme high and low tem
peratures and low IE!Vels or precipitation. 

Population 
More l han h a If thE~ s tate 1 s r· e side n t s I i v e in l h t:. 
Southcentral Region. The largest ·city in lht:· 
stale 1 .L\nchorage, has 173,017 r·esidents. II jc; 

centrrllly located and serves as the region'~·· 
service center. Other lar~1e population cenlvr·s 
in the subregion are Kodiak, Valdez and Ken.:1i. 

" The remaining residents live in communities \\'ilh 
fewer than 3,000 pPople, on rural homesiles or· 
in the hush. 
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Land Ownership 
Federally-owned lands within the Southcentral 
Region are generally large, remote parcels of 
land. Slate lands are generally closer to high
ways and located near valleys and rivers. In 
the Matanuska-Susitna Valley and Copper Basin 
Subregions, there are larger areas of state
owned land in remote locations. Pr·ivate lands 
are often located near transportation routes. 
Native. corporation selections, pursuant to 
Alaska Native Claims Settlement Act, occur in 
the region on lands neighboring villages and 
frequently along rivers. Lands selected by 
municipalities, I ike state lands, are also closer 
to highways and population centers. 

• • 
Economy 
The Southcsntral Region•s economy is based on 
support services, commercial fishing, mining, 
forestry, petroleum, tourism and private bus
iness. The growth trends in the economy are 
primarily natural-resource-development related. 
Recreation and tourism have shown steady 
growth within the region. As of 1981, tourism 
was rated as the state 1s second most important 
industry supporting the economy. In the 
Matanuska-Susitna Valley Subregion, tourism is 
the number one industry. Hegional economies 
will improve as tourism attractions, including 
recreational opportunities, become more avaiJable 
in Southcentral Alaska. 

0 Glennnllen 

• 100,000. 500.000 
• 2,500. 5.000 
• 1,000 - 2,500 
0 0·1,000 
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Transpottation 
The Southcentral Region also contains the 
state1s most developed transportation system. 
The region is inter-connected by paved high
ways and graveled secondary roads providing 
good access to many areas. There is also an 

·extensive system of airports -- ranging in size 
and sophistication from the Anchorage Inter
national Airport to surfaced or graveled strips, 
to numerous gravel bars and water bodies which 
permit access by small planes. The Alaska 
Railroad services a portion of the region as 
does the Alaska {VIarine Highway (ferry) Sys
tem. With this developed public transportation 
system, the region offers the most easily
accessible outdoor recreational opportunities in 
the state. 

' 
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· Factors Influencing Participation in Outdoor Recreation 
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Recreational Attributes 
Outdoor recreational attributes are those natural 
and cultural resource values which support, or 
have the potential to support, outdoor~ recr·e
ational activities. Throughout the Soulhcentr·,11 
Region, the great diversity of physiograpll}, 
climate, cultural events ~tnd sites, and olhet~ 
attributes provides a variety of opportunitie:, . 

land Forms 

Southcentral Alaska displays a variety of land
forms. These include ocean shorelines, bogs 1 

grassy hillsides, forested valleys, ice fields, 
and rugged peaks. 

The region abounds with spectacular and ac
cessible mountain ranges: The Alaska Range I 
containing Mt. McKinley (Denali) -- the highest 
peak in North America -- is covered with river·s 
of glaciers flowing for miles; the Wrangell-St. 
Elias Range is representative of volcanic forrncl
tions; the Chugach and Kenai mountains are 
similar to the Alaska Range, containing glaciers, 
ice and snow year-round. The Kodiak Moun
tains are representative of _grassy mountains 
found on the Aleutian Chain. The sunken 
mountains, or fjords, of Prince William Sound 
and portions of the Kenai and Kodiak coastline 
are notable land form features along this por~
tion of the region•s coastline. 

Water Bodies 

Water is an important natural resource altTibutc• 
for outdoor recreational activities and water
based recreational opportunities in the South
central Region. Miles of ocean shoreline en
courage saltwate,~-related activities such d~> 
beachcombing, fishing and boating. A mulll-

1r • 
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tude of freshwater lake systems and free
flowing rivers -- both clear· and silt laden -
offer·s recreational activities such as fishing, 
r·afting, canoeing, kayaking, motorboating and 
sailing. Water bodies also provide an important 
setting for camping, picnicking and hiking. 

Scenic Values 

Southcentral AIClska 1s vaf'ied topography pro
vides scenic values which, when coupled with 
accessibility provided by the highway system, 
,we important recreational attributes. Driving 
for· pleasure is one of Alaska 1s most popular 
r·ecreational activities. 

Open Space 

The Southcentral Region contains vast areas of 
undeveloped lands which support dispersed 
types of recr·ealional activities. Although 
close- to-home open space is decreasing due to 
land development and ownership changes, there 
are still many opportuniti'es throughout the 
r-egion to hike, ski, backpack, hunt, fish, 
gather wild foods and view wildlife. 

1f) 

Plant Life 

Vegetation is abundant and varied in South
central Alaska. Gathering wild plants for food 
is a favorite Alaska recreational activity asso
ciated with natural resources. Throughout the 
region, people gather berries, mushrooms, 
parsley, rose hips and other plants. Plants are 
also the subject of both amateur and profes
sional botanists and photographer-s. 

Wildlife 

Alaska is one of the few places in the nation 
where people still have opportunities to view a 
variety of wildlife, to hunt for game and to 
catch salt- and fresh-water rish. Many tourists 
and recreationists come to Alaska in search of 
these wild I ife- related recrea lion a I activities. 
The number of hunting and fishing licenses sold 
per capita · in the state is double that of any 
other slate. Fishing is one of the most popular· 
outdoor· recreational activities in Southcentral 
Alaska . 
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Cultural, Scienti fie and Educational Opportunities 

Alaska's history and cultures are of great 
interest to the public. Investigating a region's 
history is considered by many to be an impor
tant recreational activity. Historical and cul
tural resources in Southcentral Alaska make 
possible such' investigation through interpretive 
displays, museums, historical sites and other 
similar efforts. 

Natural resources within Southcentral Alaska 
can and do support a wide variety of scientific 
research activities. A diversity of plants and 
animal species, geological formations, minerals, 
fossils and other natural resource values offer 
opportunities for research or natural-science
related outdoor activities. 

Southcentral Alaska's abundant natural and 
cultural resources also have educational value. 
People of all ages can· continue to learn about 
the state through guided programs in the 
out-of-doors as well as through classes and 
literature. A knowledgeable citizenry can more 
readily appreciate the complexities of resource 
values and management issues. 

Recreational Use Determinants 
The locations of recreational, natural and cul
tural resou;ces are the primary determinants of 
outdoor recreational opportunities. However, 
the extent to which the public mak"es use of the 
opportunities is based, in part 1 on recreational 
use determinants such as transportation sys
tems, location and size of population centers, 
availability of outdoor recreational faci I ities, 
land ownership and public access policies, 
individual disposable income and available lei
sure time, visibitity of public information re-

\R 

garding available opportunities and technological 
changes in outdoor recreational opportunities. 

Transportation System 

Southcentr.al Alaska's transportation network -
including highways, air rot.Jtes, the railroad and 
the ferry system -- provides access to a large 
variety of outdoor recreational opportunities for 
residents and visitors. As the transportation 
routes improve or expand in the region, so will 
the outdoor recreational, cultural, scientific and 
educational opportunities. 

Population Centers 

Population base is an impor~tant determinant of 
public use of recreational opportunities. The 
central location and size of the region, its 
industrial development and an improved job 
market are some of the factors which are 
creating an increase in the population of 
South central Alaska. As the population base 
grows, more people will choose to participate in 
a greater variety of recreational, cultural, sci
enti fie and educational experiences. The in
creased number of users will also place in
creased pressures on existing facilities and 
create demands for new types of facilities and 
improvement of existing ones. Concentrations 
of population growth in communities such as 
Anchorage, Kenai, Wasilla and Valdez will result 
in an increased demand for weekend recreational 
opporluni ties within two to four hours driving 
time of those communities. 
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Ouidoor Recreation Facilities 

I o a lat~ge degree, the It-vel or use dll area 
r·eceives is dependent on the provision ol out
door recreational facilities. Most people prefer 
developed campgr~ounds and picnic areas which 
pr·ovide sanitation facilities and which are 
pdlrolled by ranger~ or other· law enforcement 
per·sonnel. Although areas without these ser
vices (such as Nlonlana Creek in the Matanus
kc~-Susilna Valley or· sever·ctl Kenai Pertinsula 
salmon fishing streams) receive high levels of 
use, public use could increase if such ser·vices 
were provided at these sites. 

Income and Leisure Time 

Although the cost of living is high in Alaska, 
t't>Sidents may also have mor·e available money to 
!'>pend on leisure activities due to gl:nerally 
higher~ income levels in the state. Such leisure 
expenditures include purchasing equipment and 
gcJsoline for travel. 

Alaskans' work schedules tend to be quite 
var·ied. Some residents may only work three or 
lour days a week, while others work 14 days, 
l11en lal<.e 14 days of f. The flexibililies of work 
schedules frequently allovv residents oppor
tunities to participate in r·ecreational c~ctivilies 

I tW longer periods of time. 

Public Information 

Information available to the public Qn outdoor 
r~ecrealional opoortunities can be an important 
determinant of outdoor recr·eational use. This 
information may be in the forms of park bro
cllures, travel publications, magazine ar·lic les or 

1R 

conversations among friends. As a new rec
reational opportunity is discovered and the 
word spreads, public use of an area can double 
or triple without any signi ficanl changes in 
other use determinants. 

Technological Changes 

As new types of recreational ·activities are 
developed or improved upon 1 more opportunities 
become available to the public. New activities, 
such as motorized hang glider·s and driving 
hovercrafts 1 are becoming increasingly popular 
in the region. Improved equipment, such as 
plastic kayaks and three-pin mountaineering ski 
bindings, expands the concept of existing 
sports. Improved skill levels or participants I 
coupled with technological irnpr·ovements, will 
continue to expand outdoor recr·ealional oppor
tunities . 
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Outdoor Recreational Preferences 

The outdoor recreational activities in which 
Southcentral Alaska r·esidents participate, and 
those activities in which they would like to 
participate more often, are important in de
termining the proper role of the Alaska State 
Park System In meeting recr·eational demands in 
Southcentral Alaska.(see Figure 6). 

In order to determine priorities among new and 
existing state park units, the role the State 
Park System plays in providing recreational 
opportunities and whether the state is meeting 
the recreational needs of Alaska residents in 
the Southcenlral region, it is important to 
consider the following: 
• recreational activities in which people cur

rently participatej 

• 
• .. 
• 

recreational activities in which people 
would like to do more oflenj 
r·easons for not participating more; 
residents' favored recreational activities; 
types of activities for increased provision 
and management by t~he state. 

The data presented in Figures 6, 7, 8, and 9 
are from a Statewide household survey con
ducted in 1979. Basic analysis of this data for 
the Southcentral region has been completed by 
Clark and Johnson, and the Alaska Division of 
Parks, and is abstracted here. For mor~e 
complete information on this survey and its 
results, the reader is referred to Clark and 
Johnson (1981), and the Alaska Outdoor Rec
reation Plan, 1981 . Other data are cited as 
necessary. 

FIGURE 6. Southcentral Alaska Resident Outdoor RecreaUon Data 

A. Activities in which adults most fre
quently participate (analysis by Clark 
and Johnson) 

B. Activities in which adults would like to 
participate more often (analysis by 
Clark and Johnson) 

C. Activities rated as favorite by aduHs 
(analysis by Alaska Division of Parks) 

driving for pleasure 
walking/running for pleasure 
fishing 
audience for outdoor sports 
tent camping 
motorboating 
bicycling 
cross-country skiing 
target shooting 
recreational vehicle campi no 

(Based on responses by adults par
ticipating in the 1979 Alaska Public 
Survey) 

fishing 
camping (general., tent) 
hunting 
motorboating 
hiking 
alpine skiing 
flying 
driving for pleasure 
recreational vehicle camping 
bicycling 

fishing 
tent camping . 
walking/running for pleasure 
hunting 
motorboating 
beachcombing 
playing softball/baseball 
cross-country skiing 
alpine skiing 
bicycling 
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The top ten activities listed for 11 what people 
are doing, 11 11 what they would like to do more 
oflen 11 , and 11 what their favorite activities are 11 

can be found in Figure 6. 

Recreational activities for the Southcentral 
Region show fishing, driving for pleasure, 
winter-related activities and water-related 
activities as most popular. In evidence of the 
popularity of fishing, it is noted that sport
fishing license sales have risen 40 percent in 
the six years since '1975, while the population 
of the state has remained fairly stable. There 
were 206,832 sport-fishing licenses sold in 1980; 
of these 132,103 were sold to Alaska residents. 

Use of accessible fishing streams has also 
increased. User days on the Little Susitna 
Hiver climbed f't·om 6 1 000 in 1977 Lo 21 1 000 in 
1979. There has also been a substantial in
crease in user days at Montana Creek, now 

· considered by the Alaska Department of Fish 
and Game to be the most heavily fished stream 
in the upper Cook Inlet region. On the Kenai 
Peninsula, Anchor River~, Deep Creek, Ninilchik 
River and the Kenai River receive heavy rec
reational use~ 

This increased yse has created overcrowding 
and over-use conditions at existing facilities on 
the Kenai Peninsula and in the Matanuska
Susitna Valley. These conditions have also led 
to the p~blic trespassing on private land to 
engage in outdoor recr·ealional pursuits. The 
need for expansion of existing sites 1 or the 
acquisition or new sites to disperse use and 
accommodate the increased interest in fishing as 
a recreational activity, is apparent. 

Dr-iving for· pleasure is a favorite r·ecreational 
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activity among Alaskans (see Figure 8). Al
though State Parks is not directly responsible 
for providing opportunities for this recreational 
activity, it is one in which people participate 
while driving to various State Park System 
units. Driving for pleasure is also rated highly 
among those activities participated in by visi
tors to the state. Th'a state park units asso
ciated with the state:)s primary road system 
serve to accommodate this favorite recreational 
activity. 

There has been a rapid increase in participation 
and interest in winter related activities in the 
Southcentral .Region since the Statewide Com
prehensive Outdoor Recreation Plan recreational 
survey in 1976. Cross-country skiing, snow
machining, dogmushing, ice hockey and snow
shoeing are some favored winter activities. The 
limited daylight hours generally hamper activ
ities, limiting them to weekends or to places 
close to population centers. The sale of winter 
recreational P.quipment has increased substan
tially. In .the 1979 Alaska Public Survey, 39 
percent of the respondents indicated they 
owned cross-country ski is 1 while 23 percent 
owned downhill skiis, 22 percent owned snow
machines, 12 percent owned ice skates and 5 
percent had snowshoes. 

With Southcentral Alaska's many lakes~. streams 
and miles of marine shoreline, water-oriented 
recreational activities and opportunities would 
appear to be abundant. However, in some 
situations 1 legal pub I ic ;1ccess to water is a 
problem because of private property along 
waterways. 

The number of boaters in the region has in
creased substantially. St~les of boating equip-
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FIGURE 7. Reasons Given for Not Participating 
More Often in Desired Activities 

not enough time 72% 
inappropriate weather 40% 
places too crowded 39% 
costs too much 32% 
transportation too expensive 30% 
lacking proper equipment 29% 
no access by car 29% 
not enough locations 27% 
seasons closed 23% 
cannot locate 20% 
lack of proper facilities . 15% 
family can't/won't participate 15% 
other 15% 

(1979 Alaska Public Survey • analysis by Clark and 
Johnson) 

ment at local Anchorage sporting goods stores 
increased significantly in the late 1970's. 
Membership in the Knik Kanoers and Kayakers 
of Anchorage rose nearly 100 percent in 1981. 
The number of persons on waiting lists for 
marine boat moorages is great, with people 
waiting as long as two years to obtain a slip. 
To meet water-oriented recreational needs, the 
acquisition and development of river, lake and 
marine park units is necessary. 

Even though the overall participation rates for 
outdoor recreational activities in the state are 
high, there are various reasons why people do 
not participate more often in desired activities. 
These responses can be found in Figure 7. 

FIGURE 8. Average Number of Times per Year 
a Southcentral Region Adult 
Participates in a Given Activity 

driving for pleasure 
walking/running for pleasure 
bicycling 
freshwater fishing 
motorboatlng 

't 

mot0rcycllng/other summer ORV 
cross-country skiing 
playing baseball/softball 
s leddi ng/tobaggani ng 
snowmobiling/other winter ORV 
swimming 
audience for sports/entertainment 
tent camping 
outdoor tennis/badminton 
target shooting 
recreational vehicle camping 
kayaking/canoeing 
hiking with pack 

18.3 
13.3 
12.5 
7.5 
5.3 
5.1 
5.0 
4.8 
4.5 
4.4 
4.1 
3.8 
3.6 
3.5 
3.3 
3.1 
3.1 
2.9 

{1979 Alaska Public Survey· analysis. by Alaska Divison of 
Parks) 

The Alaska Division of Parks has little direct 
control over the elimination of many of these 
obstacles. It can, however, provide -- in 
cooperation with local governments -- areas 
close to home which offer recreational oppor
tunities for the public. 

In 1980 1 there were more than one-half mi II ion 
visitors to the state; it is est1mated that, by 
1985, there will be more than one roillion visi-
tors to Alaska each year. This is an increa~.e 
of 10 to 15 percent each year (Alaska Division 
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of Tourism, 1977). In 1980, tourism v,i:silor 
days within slate pat'k units totaled 400,000, 
and the Alaska Division of Parks estimates that 
tourist user days will increase to 700,000 in 
1985. The top recreational activities of visitors 
to the state include driving for pleasur·e/ sight
seeing, camping, hi king and sportfishing 
(Alaska Division of Tourism, 1977). 

• 

Thir·ty-seven . percent of the respondents to 
advertisements for the 1979 Worlds of Alaska, a 
state-sponsored travel publication,- said they 
wanted information on recreational experiences 
11 off the beaten track 11 but close to major de5-
tination points. Travel for pleasure is gan
erally occurring during the months of June, 
July and August. The average stay of visitors 
to the state is two to three weeks. During the 
winter months, one third of the visitors to 
Alaska come strictly for pleasure. The auto
mobile is the most widely used method of trans
portation within the stale by tourists. Ninety
five percent of the stale park units in South
central Alaska can be reached by private auto
mobile. Ther~efore, visitors to the state can 
use the State Park System, and their outdoor 
recreational use preferences are, thus, a con
cern of the Alaska Division of Parks. 

Interpretation of .. the public preference survey 
for Southcentral Alaska and its implications for 
the State Park System indicates that recrt:~a
tional preference and participation rates favor 
expansion of traditional recreational oppor
tunities such as fishing, hi king and campin1g. 
Trends in recreational use show an increase in 
trail-related activities, winter sports, use of 
road-accessible area.s, water-based activitie~s 
and areas which provide diversi lies of rec
reational oppor~tuni ties in proximil y to popu
lation centers (see Figure 9) . 
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FIGURE 9. Outdoor Recreational Feature's for 
which there is a Desired Increase 

I 

NON-URBAN 

fishing 
facilities (minimum) 
wa~er access 
hunting areas 
footpaths/trails 
ORV trails 
overn~ght lodging 
paved roads 
facilities (maximum) 
unpaved roads 
playgrounds 
lawns/beaches 
logging roads 

STATE MANAGEMENT 

roadside campgrounds/picnic areas 
remote cabins 
hiking trails 
developed recreational areas 
boat-accessible areas 
backpacking campsites 
community parks 
plane-accessible areas 
canoeing/kayaking/rafting areas 
well-accessed areas 
historic sites 
wilderness areas 

(1979 Alaska Public Survey
analysis by Clark and Johnson) 
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Without posi live action for protection, prov1s1on 
and enhancement of public recreational oppor
tunities, there will be a dramatic reduction of 
these opportunities during the coming decade. 
This potential loss of public recreational oppor
tunities, in terms of both quality and quantity, 

·Can be viewed through six regional outdoor 
recreational issues. These issues relate speci
fically to the Southcentral Region and were 
defined through comments presented at publiG, 
interagency, and State Park System staff meet
ings; analysis of the Alaska Outdoor Recreation 
Plan 1 1981; through the review of publications; 
and through 1IH• identification of those topics 
receiving puhltc c1llenlion in the media as well 
as attention on the part of government agencies 
and elected officials. These region-wide 
issues -- evaluated in conjunction with the 
regional attribu les, pub I ic use determinants 1 

and outdoor recreational use patterns and 
preference data -- lead to the development of 
the recommendations in this plan. After dis
cussion of each issue 1 a strategy is presented 
with which the Division of Parks will address 
and/or resolve the issue. 

ISSUE: Increase in Recreational Demand 
Throughout Soulhcentral Alaska there has been 
an increase in the demand for outdoor recrea
tional opportunities. With changes in the public 
use determinants -- such as increased popu
lation -- people are requesting that more rec
reational opportunities be available and acces
sible to them year-round. Alaska Division of 
Parks' use statistics indicate lengthening sea
sons for bolh summer and winter activities . 
Intensity of use is also increasing. For ex
ample, recreational use on the Little Susitna 

, 

Regional Issues 

River in the Matanuska-Susitna Valley Sub
region increased three-fold from 1977 through 
'1979. Increased year-round use of facilities in 
the ~<enai Subregion is also occurring. Contt'i
buting to the increased demand for recreational 
opportunities are the variable schedules Alaskans 
have for recreating and' the fact that visitors 
are spending an average of 14 days per person 
in the state. These longer periods of leisure 
time pr·ovide people with opportunities to choose 
a greater variety of activities in which they 
may actively participate. It is not uncommon lo 
observe 1 at mid-week 1 large crowds at kev 
fishillCJ streams during major salmon runs 1 or 
people on extended slays ell state park un1 b. 

Greater vehicle fuel costs will have minimal 
effect on overall recreational demand. Several 
studies conducted in other states show that, 
while total travel distances have been reduced 1 

the amount of time spent by individuals in 
recreational pursuits has stayed the same or in
creased. In general, people are taking fewer· 
long and weekend trips and are focusing on 
areas closer to home. 

STRATEGY 

Expand the level of development and intensity 
of management at existing State Park System 
units. Acquire, develop and staff new slate 
park units within the region. 

ISSUE: Impact of Anchorage Resident 
Recreational Use on Nearby Subregions 

Anchorage is the largest city in the state and 
is centrally located on the highway and rai~bell 
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systems. As such, it is the service center for 
the ~outhcentr·al Region and is the point-of
entr'Y for many visitors to Alaska. 

Many of Anchorage's residents participate in 
outdoor recreational activities outside city 
limits, thus causing great fluctuations in rec
reational use in lhe other subregions. Ap
proximately half the weekend recreational use 
occurring in the Kenai and Matanuska-Susitna 
Valley Subregions is that of Anchorage resi
dents and/or visitors based out of Anchorage. 

Trespassing, litter, highway congestion and 
competition for fish and wildlife are primary 
concerns expressed by local residents of these 
two subregions. In areas such as Deep Creek 
and Ninilchik, these problems have been related 
to overcrowded, underdeveloped and under
staffed state pari< units. However, in many 
areas these problems are also occurring on 
other public or' pr'ivate lands. 

Concer·n has been expressed by some local 
residents that developing new park units and 
facilities will only attract more 11 outsiders." 
Other local residents have suggested higher 
levels of staffing and management or the pro
vision of new park units to disperse the use. 

STRATEGY 

Acquire additional lands, where approprate, and 
intensify development and management at exist
ing park units whe·re spillover use is ildversely 
impacting local residents and the. environment. 
Wher·e possible 1 acquire and develop new park 
units to disperse use. Provide undeveloped 
buffers of park land between park users and 
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adjoining private landowners. The Alaska 
Division of Parks should also cooperate with 
other agencies to increase law enforcement 
capabilities in park units. Through public 
information efforts, park users should be en
couraged to respect private property of local 
residents. 

ISSUE: Close-to-Home Opportunities 
The need for diverse outdoor recreational and 
cultural opportunities close to population cen
ters is currently a key issue, and it will be
come even more important in the future. The 
high price of gasoline and incr·easing demand 
for recreational . opportunities create a need for 
recreational opportunities within proximity of 
major population centers. 

People in Southcentraf Alaska are still willing to 
travel as much as two to four hours from thefr 
homes to participate in activities of their 
choice. But as the gasoline and oil prices 
continue to increase, and if the suppiy of 
petroleum resources decr.eases, this willingness 
to travel longer distances may change. . Higher 
fuel prices may force people to spend more time 
near their homes. 

While millions of acres of federal lands have 
been reserved for park purposes, these lands 
are, for the most part, remote and, thus, far 
beyond convenient access by the average citizen 
or by visitors to the state. For every indivi
dual who floats the Noatak River in the Br~ooks 
Range, a hundr·ed will visit Alexander Creek in 
the Matanuska-Susitna Valley Subregion and a 
thousand 1 the Kenai River. For every indivi
dual who visits the histor·ic Kennicott JVIines in 
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the Wrangell-St. Elias National Park and Pre
serve, a thousand will visit Independence Mine 
State Historic Park in Hatcher Pass in the 
Matanuska-Susitna Valley Subregion. 

STRATEGY 

The Alaska .Stale Park System will acquire, 
develop and manage state park units to provide 
a diversity of recreational opportunities within 
proximity of the population centers of the 
Southcentral Region .. 

ISSUE: Maintaining the Recreational land 
and Water Base 

Tha potential for dramatic reduction of the 
recreational, cultural, scientific and educational 
opportunities in Southcentral Alaska has been 
created by the following: 
g sale and disposal to private individuals of 

• 

• 
• 

• 

hundreds of thousands of acres of public 
land by state and local governments; 
conveyance of 44 million acres of public 
land into private ownership through the 
Alaska Native Claims Settlement Act; 
transfer of state lands to municipalities 
through the Municipal Entitlement Act; 
commitment of state and federal lands to 
other resource uses which may depreciate 
or restrict the quality and quantity of rec
reational opportunities currently available; 
subdivision and development of private 
lands, after which public recreational use 
may no longer be allowed. 

These changes in land ownership patterns and 
development have creuted major changes in the 
region's traditionally used public land base. 
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Less than a decade ago, people in Southcentral 
Alaska could go almost anywhere in the region 
to participate in an unlimited variety of outdoor 
recreational activities. Today these opportun
ities are diminishing because public lands are 
going into private ownership. In addition, 
development of formerly vacant, t:Jnused private 
land in key locations is blocking access to 
public areas, eliminating existing outdoor rec
reational opportunities and resulting in serious 
conflicts. Trespass situations are occurring on 
private lands which the public has traditionally 
used for outdoor recreational purposes. This 
trespass recreation is becoming a major concern 
to private landowners as the number of outdoor 
recreationists and use on private lands in
crease. 

28 
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In many areas of Southcentral Alaska, critical 
parcels of public land are being converted to 
private ownership. In some instances, a one
acre parcel of privately-owned land can be the 
key access to hundreds of acres of public land. 
Without public access, outdoor recreational 
opportunitie.s can be greaUy reduced if not 
lost. A possible problem is the transfer of 44 
million a~res of federally-owned public land to 
Native corporations as authorized in the Alaska 
Native Claims Settlement Act. An issue has 
arisen as to whether public access easements 
being reserved across these lands are adequate 
to meet long-range public needs. These lands 
were selected and are being conveyed from 
federal pub I ic domain, general state-selected 
and tentatively a f..> proved lands, state parks· and 
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the national for·est system to Alaska Native 
regional and village corporations and to indivi
duals as Nat ivP .:lllotment lands. Many of these 
selected pan nl·. were integral parts of existing 
public recreaUon.-11 areas. In the Southcentral 
Region, more than 60,000 acres of land within 
Chugach and Kachemak Bay state parks have 
been selected by Native corporations. In 
Kachemak Bay Slate Park, the 20,000-acre 
selection affects a significant portion of the 
park's coastline. In Chugach State Park

1 
the 

selection of 40 I 000 acres removes entire vaUeys 
which are critical for outdoor recreational 
activities. This selection effectively blocks 
access to an additional 90,000 acres of public 
land. In both cases, key access locations ar·e 
no longer in public ownership, thus blocking 
hundreds of thousands of acres of land for 
public recreational opportunities. 

Public access to water bodies is another recre
ational ·concern. Ownership of the submerged 
beds of navigable waters within the state is 
guaranteed to the State of Alaska by the State
hood Act. However, there is still disagreement 
between the state and federal governments as to 
the definition of navigability and, thus, to 
ownership. In order to guarantee public access 
to and along these water bodies, the state must 
retain mNnership of the submerged lands even if 
surrounding lands are conveyed into private 
ownership. Until navigability criteria are 
agreed upon 1 and navigability determinations 
are made by the courts, this access remains in 
question if the lands go to private ownership 
and the owner chooses to prohibit or restrict 
public use. 

As puhlic recreational 
some of these lands, 

,/"-" 

use is displaced from 
pressures on existing 

public lands will increase. Present outdoor 
recreational opportunities will decrease on lands 
not included with in parks 1 fares ts or rrofugpc, ,p, 
popu!dlion incred•.es, dt!Velopment of land•, 
occur·5, wild lands diminish and portions of tilt> 
publi.c land base are turned over to the private 
sector. As de facto wild lnnds gradually are 
converted to othE-r uses -- such as residential 
development, farming, logging, mining cllld 

industrial development -- recreational uses 
which are now well dispersed over these lands 
will become more concentrated on remaining 
lands. Public outdoor recreational opportunities 
will depend increasingly upon lands that are set 
aside and developed ·for public recreational 
purposes. 

STRATEGY 

The Divis,ion .of Parks must identify key areas 
for inclusion of the State Park System to help 
meet the need for maintaining a public rec,·e
ational land base. 

ISSUE: Maintaining the Alaska Recreational 
lifestyle 

Participation in outdoor recreational activiliPs 
closely associated with the natural setting (i.e., 
fishing, exploring historical structures, camp
ing, etc.) has always been a major part of the 
Alaska lifestyle. The Alaska Public Survey 
(1979) noted that, in Southcentral Alaska, 11 to 
be self reliant 11 and 11 recreation opporlunities 11 

were the most frequently given reasons for 
coming to or staying in Alaska. As. recently as 
1978, an Alaska congressman circulated a ques
tionnaire to which 91 percent of the respon
dents indicated that one of the things they 
loved most about Alaska was the opportunity to 
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enjoy recreation in wild and undeveloped coun
tr'y. It is, in part, the responsibility of the 
slate to insure that the r·easons for which 
people made, or continue to make, Alaska their 
home are .not lost in the years to come. The 
availability of high quality outdoor recreational 
experiences must be perpetuated and enhanced 
throughout the state. 

Outdoor recreational experiences that relate to 
natural resources and which are unique to the 
Alaska lifestyle snould remain available to the 
public. Hunting, fishing, viewing wildlife, wild 
food gathering, trapping, gold mining and dog 
mushing are examples of these experiences. 
Even with on-going development 1 Alaskans still 
enjoy some of the finest wildland 1 outdoor 
recreational opportunities in the United Slates. 

STRATEGY 

ll is recognized that State Pat'k System units in 
.:111d of themselves cannot insure the maintenance 
ol adequate areas to protect the Alaska life
style. However, to the greatest extent possi
b&e, areas of traditional recreational use should 
be established as units of the State Park Sys
tem. 

ISSUE: Loss of Cultural Resources 
. 

One outdoor recreational activity enjoyed by 
many is th~ exploration of historic villages, 
mining towns, Russian rorts, etc. I while 
learning about Alaska's prehistory, history and 
various cultures. Cultural resources are being 
lost or damaged at a significant rate as historic 
and cultural sites ar'e being developed· for uses 
other' than historic preservation. Some of these 
ar·eas are also in . private ownership and thus 
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outside the scope of public management. There 
is a need to protect the remaining cultural re
sources on public lands. When adequately 
protected, stabilized, rehabilitated and inter
preted, they then provide opportunities for 
outdoor-oriented recreational experiences. 

STRATEGY 

State Historic Parks and Sites, as a means of 
pr-otecting cultural. resources, should be estab
lished to preserve and interpret Southcentral 
Alaska 1s cultural heritage. 
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FIGURE 10. Outdoor Recreation Responsibilities of Federal Agencies 

Federal Land Management Responsibilities Areas Within The South· 
Agency Supporting Outdoor Recreation centr~l Region 

National manages areas of national significance with Denali National Park and 
Park natural, scenic, cultural and recreational Preserve, Kenai Fjords Na-

' 
Service values tional Park, Wrangell-St. 

Elias National Park and 
Preserve, Lake Clark National 
Park and Preserve, Katmai 
National Park and Preserve 

U.S. Fish manages land within national wildlife Kenai National Wildlife 
and refuges primarily for the protection and Refuge, Alaska Maritime 
Wildlife maintenance of wildlife habitat and species; National Wildlife Refuge, 
Service uses that do not conflict with habitat and Kodiak National Wildlife 

species are generally allowed Refuge, Texedni National 
Wildlife Refuge. 

- -

U.S. manages national forest lands for multiple Chugach National Forest 
Forest uses (outdoor recreation, range, timber, 
Service watershed, and wildlife purposes) 

-
Bureau of manages public resource lands for multiple Denali Highway area, Tiek.el 
Land uses; provides for recreational facilities and River area, Bering Glacier 
Management access to lands under Its authority area, Portage Flats area 

-·· 

Department manages military reservat!on lands Ft. Richardson, Elmendorf 
of Defense Air Force Base 

12 
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Types of Outdoor 
Recreational Opportunities 
Provided 

dispersed activities; 
limited developed facilities 

dispersed activities; 
developed campgrounds, 
cabins, trails and other 
facilities 

I 

I 

dispersed activities; I 

developed campgrounds, 
cabins, trails and other 
facilities 

dispersed activities; 
limited developed facilities 

limited general public use; 
dispersed activities and 
some developed facBitie.s 
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Regional Role of the State Park System 

Existing Outdoor Recreational Opportunities 

The lands in Southcentral Alaska are managed 
by a number of public agencies and by the 
private sector. Each entity has a somewhat 
different role in providing outdoor recreational, 
cultural, sci en lifk and educational opportun
ities. Through evaluation of the State Park 
System's role, it became clear that some oppor
tunities which the Alaska Division of Parks 
could provide were already being provided by 
other enti lies. Certain types of public use 
opportunities are already provided in a portion 
of the region, while other public uses are 
neglected. A review of areas, management 
responsibilities and the types of recreational 
opportunities provided by public entities was 
conducted to help identify more specifically the 
types of opportunities which should be provided 
by the Alaska Division of Parks. This review 
was used to help fulfill outdoor recreation
related neeus of the public. Figures 10 and 11 
summarize the roles of federal and state agen
cies in providing outdoor recreation oppor
tunities. Local recreation is oriented towards 
use of public school facilities and community 
park sites. Private recreation is service
oriented in areas where there is a concentration 
of recreational use, or is directed towards 
special interest groups with a limited 'clientele 
(i.e., fly-in guided services and remote wild
erness lodges). 

The Alas.ka State Park System Today 

As of January 1982, there were 82 par'k units 
in the Ahaska Slate Park System. The South
central Region contains 53 of the e~'<isting units. 

,.. 

Figur·es 12 and 13 show the types of par·k units. 
by acreage and number of units. The overall 
system has an abundance of State Recreation 
Sites, and the majority of acreage is within the 
three State Parks. On~ a subregional ba~is., 
primary development of the park system has 
occurred in those areas closest to Anchorage 
(the largest concentration of the state•s popu
lation) and along the state highway systr!m 
within the Southcentral Region. 

Prior to recommending additions or deletions of 
existing unit types or acquisition and devel
opment of new sites, the Southcentral Region 
was evaluated according to the flowchart and 
criteria listed in Figure 3. Subregional use 
preferences and patterns and the roles of the 
other entities in providing opportuni lies were 
carefully evaluated. In some subregions, where 
the Alas.ka State Park System is catagorizing 
nearly all its units as State Recreation Sites

1 

other agencies are providing the diver·sity or 
opportunities necessary to fulfilt the regional 
needs. 

Subregional recommendations have been devel
oped to represent significant resource values or 
statewide and regional importance; to provide a 
diversity of outdoor recreational, culturdl

1 

sci en ti fie and educational oppor·tunities; and to 
represent the eight units of the State Park 
System, based on previous informalion and 
data. 

A compilation of the number of Southcentral 
state park units recommended for 1982--1992, 
which includes existing, pr~oposed and future 
considered units, is shown in Figure 14. 
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State 
Agency 

Department 
of Natural 
Resources . 
Division 
of Parks 

Department 
of Natural 
Resources 
Division of 
Land and Water 

Department 
of Fish 
and Game 

Department 
of Transpor-
talion and 
Public 
Facilities 
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FIGURE 11. Outdoor Recreation Responsibilities of State Agencies 

Types of Outdoor I 
Land Management Responsibilities Areas WUhln The South· Recreational Opportunities 
Supporting Outdoor Recreation centra·l Region Provided 

' 

53 state park units including 
i 

manages all State Park System lands dispersed opportunities; I Denali State Park, Chugach developed facilities 
Slate Park, Nancy lake State 
Recreation Area, Captain 
Cook State Recreation Area, 
Kachemak Bay State Park 

~ 

manages general land holdings of the state the majority of state lands in generally, undeveloped open 
the region space 

. 

I 

manages fish and game; coordinates habitat critical habitat areas, sane- fish· and game- related out-
and species management efforts with ap- tuaries, and state game door recreational activities, 
propriate federal, state, and local land- refuges, including Potter including hunting, fishing, 
managing agencies; acquires critical habitat; Point, Goose Bay, Palmer viewing of wildlife and 
manages the non-game program; shares Hay Flats, Susitna Flats, photography 
management responsibility for state game Trading Bay 
refuges wHh the Division of Land and Water 

-
manages highway rights-of-way, airport all major highways and roads roads providing access to 
lands and sites for DOT/PF facilities within the region outdoor recreational oppor-

tunities; scenic overlooks; 
rest areas; developed bicycle . trails; pullputs; and 
cultural/historic signs 
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FIGURE 12. 
Number of Acres per State Park Unit Type 
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FIGURE 13. 
Number of Units per State Park Unit Type 
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FIGURE 1·4. Numbers ofSouthcentral 
State Park Units 1982-1992 
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Gopper Basin 8 2 4 14 

Mat-Su Valley 16 12 2 30 

Anchorage 3 - - 3 

Prince William Sound 2. 1 2 5 

Kenai 21 13 2 36 

Kodiak Islands 3 4 3 10 

# 

Total 53 31 13 98 

State Park System Future Alternatives 

Alternatives Considered 

Based upon the preceding evaluation of the 
r·egional role of the State Park System, three 
alternative courses of action for the park sys
tem -- for the next ten years -- were devel
oped. Following is a discussion of these alter-
!lalives~ 

A. 
MAINTAIN ·AND UPGRADE EXISTING STATE 
PARK UNITS WHERE NEEDED. 
This alternative reflects a conscious decision 
that the cost of expanding the State Park 
System, despite its gaps in accommodating all 
needs, is not a priority at this lime. Recre
ational opportunities not adequat.eiy represented 
within the State Park System could be met by 
other state -and federal agencies, the private 
sector, local gover·nments or through land man-
agement practices. 

In alternative A it is recognized that the state 
has a good park system which meets the basic 
needs of its citizens and visitors. However, it 
is not responsive to recreational demands on 
non-park lands, does not designate future park 
units, nor does it meet needs beyond those 
which can be accommodated by existing park 
units. The idea of 11 maintaining what you•ve 
got 11 represents an acceptable, short-term 
approc1ch for meeting basic park needs. 

B. 
MAINTAIN, UPGRADE AND EXPAND EXISTING 
STATE PARK UNITS WHERE NEEDED AND 
DESIGNATE NEW UNITS TO MEET EXISTING 
RECREATIONAL DEMAND. 
This alternative recognizes the social 1 economic, 
and land-use factors influencing outdoor recre
ation and the need for aclive management of 
recreational resources and activities. It repre
sents a response to the influence of demand and 
to changes in recreational use patterns. As 
demand grows, existing pari< units must be ex
panded and new units designated if the Stale 
Park System is to continue to meet public need .. 
The future availability of a r·ecreational re
source, however 1 is not considered at this time . 
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Park units will be designated to meet current 
needs rather than the forecasts and projections 
of demand and use. 

c. 
MAINTAIN, UPGRADE AND EXPAND EXISTING 
STATE PARK UNITS WHERE NEEDED, DESIG
NATE NEW ·uNITS TO MEET EXISTING AND 
PROJECTED RECREATIONAL DEMAND AND 
PROVIDE FOR ADEQUATE REPRESENTATION 
OF THE SOUTHCENTRAL REGION 1S SIGNI-
FICANT RECREATIONAL, NATURAL, CUL-
TURAL, EDUCATIONAL, AND SCIENTIFIC 
RESOURCES. 

This alternative determines what elements are 
missing. from the present State Park System. 
Under the be!> t of ci rcumstanc;:es 1 the park 
system must not only meet existing needs 1 but 
also be able to reserve lands for future needs 
and opportunities. In Alternative C an attempt 
is made to take e1 look at how well existing state 
park units meet regional recreation needs and 
the natural, cultural 1 scientific and educational 
values which are represented within the system. 
Representation of types of recreational oppor
tunities within the system is based on the 
provision of reu·eational opportunities by other 
entities 1 change~ in land use and development 1 

availability of recr~eational resources, other 
resource allocations, and those factors influ
encing public r·ccreation. AI ternative C is an 
aggressive approach to bringing existing state 
park units up to a level of management and 
development to meet unsatisfied demand and to 
provide adequate resource protection and visitor 
safety. At the same time, the state recognizes 
the importance of protecting and reserving 
those public lands necessary for meeting both 
exjsting dentanch and future needs. For an 

analysis of alternatives 
implementation costs, see 

Preferred Alternative 

by unit types and 
Figures 15 and ·16. 

Alternative C was selected by the Alaska Divi
sian of Parks as the preferred alternative, lhe 
one most responsive to the needs of the public 
for a viable and diverse State Park System in 
the Southcentral Region. Also recognized in 
this alternative is lhe lead r·ole of the slate and 
particularly the Division of Parks in providing 
recreational opportunities and protecting natural 
and cultural resource values in the region. 
The preferred alternative will be put inlo ertecl 
in a series of phases. 
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FIGURE-15. Analysis of Alternatives by Unit Type 

Number State State State State 
oiUnits Park Historic Historic Recreation 

Park Site Area 
SUBREGION 

A B c A B c A B c A B c A B c 

Copper Basin 8 10 14 - - - - - - - - - 1 - 3 

Mat-Su Valley 16 28 29 1 1 1 1 2 2 - - - 3 4 6 

Anchorage 3 3 3 1 1 1 - - - - - - - - -

Prince William 2 3 5 - - - -1-1-1- ~ - - - 1 
Sound 

Kenai 21 34 36 1 1 1 1 2 2 - - - 9 11 12 

Kodiak 3 7 10 - 1 2 1 1 1 - - - - 1 2 
Islands 

Southcentral 53 84 97 3 4 5 3 5 5 - - - 13 16 24 
Region Total . 

Alternative A: existing units 
Alternative B: existing and proposed units 
Alternative C: existing, proposed and future considered units 

;\R 

•

r----, 

. }t 

State State State State 
Recreation Trail Recreation Preserve 
Site River 

A 8 c A B c A B c A 8 c 
I 

7 7 8 - 1 1 - 1 2 - - -

10 12 12 1 2 2 - 6 6 - - -

2 2 2 - - - - - - - - -

2 3 3 - - 1 - - - - - -

10 18 18 - 1 1 - - - - 1 1 
I 

2 4 5 - - - - - - - - -

.33 46 48 1 4 5 - 1 8 - 1 1 

• 

• 



• 

• ~ 

--t 
-, 
-!:. 
_r:: 

t· 
~ 

' 

Alternatives" 

Copper Basin Subregion 

Mat·Su Valley Subregion 

Anchorage Subregion 

Prince William Sound Subregion 

Kenai Subregion 

Kodiak Islands Subregion 

Southcentral Reg1on Total 

S: seasonal 
P: permanent 
Alternative A: existing units 
Alternative B: existing and proposed units 
Alternative C: existing, proposed and 

future considered units 

A 

s p 

4 0 

11 4 

5 11 

0 0 

9 1 

0 1 

20 17 

FIGURE 16_ Analysis of Alternatives by Implementation Costs 1 

Staffing" OperaHons & Visitor Development 3 

Management Services (x $1 million) 
(X $1,000) (x $1,000) 

B c 
s p s p A 9 c A B c A B c 

6 2 8 3 49 68 75 33 46 48 1.1 1.8 2.1 

16 .6 18 -, 125 321 376 82 320 344 10.4 19.4 22.2 

5 11 8 12 183 256 281 111 160 116 5.3 11.3 16.6 ; 

6 2 6 3 0 30 60 0 32 55 0 .7 1.4 

12. 4 13 4 144 182 208 97 120 136 9.0 10.4 11.8 

5 2 5 3 13 60 80 9 40 73 0 1.4 2.2 

50 27 58 32 514 917 1080 332 718 832 25.8 45.0 56.3 

1. Cost figures are In 1981 dollars with no adjustments for inflation 
or contingency factors . 

2. Staffing includes filed staff only (field supervisors, rangers, 
maintenance workers, laborers). It does not Include youth 
employment, YAee, or vee programs 

3. Development does not Include acquisition costs, equipment 
costs, or special project costs. Figures only Include basic level 
of services and facilities. 

4. Figures for Alternative A represent fiscal year 1982 budget and 
CIPcatalog 

5. These figures are estimates for full implementation of 
alternatives and therefore would be lower for pflrtlal or phased 
Implementation. 
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Public Response to Draft Recommendations 

A brochure quPslionnaire was sent to var·ious 
communities throughout the Southcentral Region 
to give respondents the opportunity to cor:nment 
on dra'ft recommendations for existing, pro
posed, and future considerations of State Park 
System units. 

Responden ls wer·e as ked to comment on whether 
or not. the Alaska Division of Parks should be 
putting more effort into existing or· proposed/ 
future park system units. A preference for 
placing more effort into existing park system 
units was expressed by 42 percent of respon·
dents, while 30 percent preferred that more 
effort be placed on proposed park units. 
Eleven percent said that effort should be placed 
on both existing and proposed park units. 
Seventeen percent of the respondents said 
neither or did not respond. 

When asked if they agreed with Alaska Division 
of Parks 1 choices of recommended areas for 
state park unils, both existing and proposed, 
51 percent of the respondents agreed, 28 per
cent disagreed, and 21 percent did not 
respond. r~~spondents were also asked if they 
agreed with lhe r·ecommendations made for each 
state park unit. Forty-five percent agreed, 
whi I.e 27 per·cen t disagreed, and 28 percent did 
not respond. 

Respondents were asked to prioritize the recom
mendations for both existing and proposed/ 
future units in each subregion. · Following is 
the first priority listed by the most respon
dents. 

Recommendations 

EXISTING - First priority (top thr·ee) 
• COPPER BASIN SUBREGION 

take Louise SRA 
Little Nelchina SRS 
Worthington Glacier SRS 

• MATANUSKA-SUSITNA VALLEY 
REGION 
Denali SP 
Independence Mine SHP 
Matanuska Glacier SRS 

• ANCHORAGE SUBREGION 
Chugach SP 

SlJB-

• PRINCE WILLIAM SOUND SUBREGION 
Blueberry Lake SRS 
Valdez Glacier SRS 

• KENAI SUBREGION 
Kachemak Bay SP 
lditarod Trail 
Caines Head SRA - Morgan•s Landing SHA 
(Lie) 

• 1\0DIAK ISLANDS SUBREGION 
Fort Aber·crombie SHP 
Pasagshak SRS 
Buskin River SRS 

PROPOSED/FUTURE - First priority (top three) 
• COPPER BASIN SUBREGION 

Nelchina-Tazlina SR r~ 
Susitna Lake- Tyone River SRA 
Eagie ST 

11 MATANUSKA-SUSITNA VALLEY SUB
REGION 
Hatcher Pass SRA 
Talkeetna SRR 
Montana Creek SRS 

II ANCHORAGE SUBREGION 
(There were no pr·oposed or future recom
mendations for this subregion.) 
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• PRINCE WILLIAM SOUND SUBREGION 

Mar·ine Park System 
• KENAI SUBREGION 

Kenai River (Proposed Additions) 
St. Augustine Island SPr 
Homer Spit 

• KODIAK ISLANDS SUBREGION 
Woody I stand S RS 
Cape Chiniak· SRA 
Shuyak Island SP 

When asked should additional public outdoor 
recreational opportunities be provided by either 
the slate government or local governments, 
eight percent of the respondents said local 
government 1 22 percent said state, 45 percent 
said both, 15 percent said neither and 10 
percent did not answer the question. Re
spondents were then asked if they supported an 
increase in recreational opportunities and ser
vices if it meant increased costs. Eighty per
cent of the respondents favored an increase in 
opportunities despite increased costs, while 
eight percent did not and 12 percent did not 
answer the question. Respondents were next 
asked whether these costs should be funded by 
legislative appropriations, user fees or both. 
Thirty-two percent favored legislative appro
pr·iations, nine percent user fees, 53 percent 
legislative appropr·iations and user fees and six 
percent did not answer the question. 

The public was .given a space on the brochure/ 
response form to say exactly what they thought 
about the park system. FoHowing a.re ·some of 
the comments received: 

• Acquire .land before lost. 
• Stale doesn•t need any land. 
11 The state should take r·esponsibilily and 

.-, 

• 
control of all lands that the state is en
titled to under the U.S. Constitution and 
the equal footing act. 

• I think yout~ recommendations stink; parks 
ha~ve put thousands of farmers, miners, 
loggers, etc., out of business . . . most 
produce 0 for this countries (sic) economy 
or G.N.P. 

• More rangers are needed on the Kenai. 
• Access to Matanuska Glacier. 
• Access to Eagle River. 
• Wor•k on what you have . . . there are as 

many proposed units as existing ones. 
Are you satisfied with what you are doing 
with what you already have? 

• Kenai Peninsula is overdeveloped now. 
• Please ac:;quire as much new land as pos

sible - FAST . . . your agency should be 
ten times larger in manpower and budget. 

• I want to see something happening with 
Kachemak Bay State Park. 

• Develop more access with less (sic) facil
ities. 

• No campground or tourist facilities over 
two acres. 

• The state park system is designed and run 
by people with a wilderness preservation 
mentality. 

• Transferring recreation areas to local 
government is a false method of econo
mizing. 

• Good job. 
• I ·am very disappointed to see you are not 

significantly expanding the State Trail 
System. 

• Generally you are on the right track. You 
should be putting more effort and dollars 
into trails . 

• I think it is a well thought out plan that 
will meet a variety of r·ecreational needs . 
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• The total number of proposals is a bit 
ambitious. 

• You are typical blind bureaucrats building 
up your phony dynasties and wasting 
Alaska's resources to pleasure the urban
ites here. . .. 

• How many times do you have to survey the 
public to get the idea recreation d~velop
ment i.s the game 1 not preservation and 
wilderness? 

• Generally, I think your department Is 
doing a good job. Campgrounds are clean 
and well maintained. I use ·them a lot and 
appreciate it. 

Final Recommendations 
Implicit in the recommendations for the State 
Park System is a need for meeting unsatisfied 
recreational demands; recognition that signi
ficant cultural and natural resources should be 
protected and managed; acknowledgement that 
the State Park System should respond to those 
issues affecting the recreational land base; and 
the need for the park system to be responsive 
to regional and subregional attractions and to 
population and land base changes. 

The identification of areas for inclusion in the 
State Park System includes only those areas 
which meet stale paa~k criteria as defined in the 
Alaska State Park S)fstem: Statewide Frame
work. The proposed and existing park units in 
this plan are identified in recognition of the 
state's commitment to outdoor recreational, 
cultural and natural resource protection through 
the park system. Other state lands which have 
important public recreational resources wi!J con
tinue to be managed by the Division of Land 

--
·t i1 

and Water Management as part of a multiple-u5t> 
management program, with public recreation as 
a primary element, or will be incorporated into 
private land use. These lands will nol 1 how
ever, be part of the stale's park system. Tile 
designation of areas within the State Park 
System is balanced by o,ther agencies and the 
private sector, the commitment and designation 
of other lands in the state for resource devel
opment and private land ownership. 

To the citizen and visitor to the state, a bal
anced State Park System is one which contain 
park units that represent the State's significant 
recreational, natural, cultural, scientific and 
educational resources, and contains those areas 
that meet the outdoor recreation needs being 
expressed by the public. The following are 
considered as important elements for represen
tation in the Southcentral Region Stale Par·k 
System: 

1. 
Road system and other transportation-
related influence·s which provide access to 
natural and cultural resource attractions to and 
recreational opportunities. . Roadside rec
reational site5 are well represented within the 
State Park System in the Southcentral Region, 
and the emphasis should be on upgrading or 
expanding existing units as well as providing 
new units in response to anticipated demands in 
the future. 

2. 
Rivers are a key recreational attraction in 
Alaska and particularly in the Soulhcentra! 
Region. There is a real need to include in the 
park system a representation of the region's 
significant recrealional and free-flowing rivers. 
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3. 
_Lake systems associated with a diversity of 
upland recreational opportunities are in short 
supply and are inadequately represented in the 
Southcentral Region of the Slate Park System. 
The Nancy Lake lake system is one of the few 
lake systems represented which provide for a 
diversity of recreational opportunities. 

4. 
Trails are of increasing importance to the 
public. Trail-related activities have shown the 
greatest increase in recreational use of any 
single outdoor recreational activity. A system 
of designated historic and recreational trail 
corridors is poorly represented in the South ... 
central Region. 

5. 
The cultural/historical character of Alaska is a 
major feature of interest to Alaskans and visi
tors. Representation of significant cultural and 
historic features provides a means of preserving 
Alaska 1s heritages and forges a link in Alaska 1s 
sense of identity. Within the Southcentral 
Region of the State Park Syslem, only three 
state historic parks are currently represented .. 

6. 
Coastal areas and the marine environment of the 
state represent some of Alaska 1s real natural 
' 1jewels. 11 Coastal areas on the Kenai Peninsula 
are represented by several small recreation 
sites and Kachemak Bay State Park. Kodiak 
Island and Prince William Sound areas ot'fer 
some of the most significant examples of the 
state's coastal environment and should be 
represented within the· Slate Park System. 

7. 
Alpine envir·onments, representing the scenic 
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and spectacular character of Alaska, provide a 
diversity of recreational opportunities. Chu
gach, Kachemak Bay and Denali state parks are 
important examples of such envir:onments within 
the Southcentral Region. Other areas such as 
Hatcher Pas!:i, Gunsight Moun Lain, Mt. Susitna 
and Keystone Canyon/Thompson Pass, offer 
outstanding opportunities to round out the park 
system. 

8. 
User interests in key recreational, cultural, and 
natura·l features, as expr·essed through public 
preferences and participation rates, provide a 
real measure of lhe adequacy of the State Park 
System in meeting recreational demands. Thus, 
proximity of areas to population centers, the 
degree of accessibility, the diversity of exper
iences provided, the availability of leisure time, 
traditional recreational use habits and new 
activities, and other influences must be con
sidered heavily in desi·gning a weB-balanced 
State Park System in cooperation with other 
agencies, local governments and the private 
s·ector. 

In recommending those areas which should be 
represented within the Southcentral Region of 
the State Park System, it is. not necessary that 
the system represent all things to all people or 
represent fully all elements 'listed above. 
Cer·tain features will be best represented by 
other public and private programs. The ap
proach taken has been to look for gaps in the 
regional representation of recreational, natural, 
cultural, scient i fie and educational resources 
with significance and to identify potential park 
units in consideration of park system criteria. 

Following are recommendations for existinQ and 

proposed State Park System units within the 
Southcentral Region, organized by subregion. 
Preceding each subregional list of recommen
dations is a review of the subregion 1s chc-w
acter, and its issues 1 pub I ic preferences and 
recreational opportunities. Collective I y, the 
subregional recommendations comprise the recom
mendations for the Alaska State Park System in 
Southcentral Alaska and are intended to provide 
a balanced State Park System within the region. 

Listing of phases will also be shown with each 
recommendation to identify the priority of Lhe 
time frame for acquisition 1 planning, devel
opment and management of state pari< units. 
Consider·ation will firs.t be given to Phase I 
recommendations folrowed by Phase II, then 
Phase Ill. 

NOTE: Acreage figures listed in the recom
mendations are approximate, since exact figur·es 
will be derived at Lhe time of purchase. 

These are the recommendations as they appear 
at the time of publication. All r·ecommendations 
·may change once a park management plan is 
developed for the unit. 
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and spectacular character of Alaska, provide a 
diversity of recreational opportunities. Chu
gach, Kachemak Bay and Denali state parks are 
important examples of such environments within 
the Southcentral Region. Other areas such as 
Hatcher Pass, Gunsight Mountain, Mt. Susitna 
and Keystone Canyon/Thompson Pass 1 offer 
outstanding opportunities to round out the park 
system. 

8. 
User interests in key recreational, cultural, and 
natural features, as expressed through public 
preferences and participation rates 1 provide a 
real measure of the adequacy of the State Park 
System in meeting recreational demands. Thus; 
prox~mity of areas to population centers 1 the 
degree of accessibility, the diversity of exper
iences provided, the availability of leisure time, 
traditional recreational use habits and new 
activities, and other influences must be con·· 
sidered heavily in designing a well-balanced 
State Park System in cooperation with other 
agencies, local governments and the private 
sector. 

In recommending those areas which should be 
represented within the Southcentral Region of 
the State Park System, it is not necessary that 
the system represent all things to all people or-
represent fully aJI elements listed above. 
Certain features wi!l be best represented by 
other public and private programs. The ap
pr·oach taken has been to look for· gaps in the 
regional representaUon of recreational, natural, 
cultura.l, scientific and educational resources 
with significance and to identify potential park 
units in consider-ation of park system criteria. 

Following are r·ecornmendations for existinQ and 

- • 
proposed State Park System units within the 
Southcentral Region, organized by subregion. 
Preceding each subregional list of recommen
dations is a review of the subregion's char·
acter 1 and its issues 1 public preferences and 
recreational opportunities. Collectively, the 
subregional recommendations comprise the recom
mendations for the Alaska State Park System in 
Southcentral Alaska and are intended to provide 
a balanced State Park System within the region. 

Listing of phases will also be shown with each 
recommendation to identify the priority of lhe 
time frame for acquisition 1 planning 1 devel
opment and management of state park units. 
Consideration will first be given to Phase 
recommendations followed by Phase ll, ther-.,· 
Phase Ill. 

NOTE; Acreage figures listed in the recom
mendations 'are approximate, since exact figur·es 
wi II be derived at the time of pu t'chase. 

These are the recommendations as they appear 
at the time of pubHcation. All recommenda.tions 
may change once a park management plan is 
developed for the unit. 
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1. Porcupine Creek SAS 
2. Dry Creek SAS 
3. Squirrel Creek SRS 
4. Little Tons ina SRS 
5. Worthington Glacier SRS 
6. Tolsona. Creek SRS 
7. Lake Louise SRA. 
8. Little Nelchina SRS 
9. Nelchina-Tazlina SRR 

10. Eagle ST 
11. Susitna Lake-Tyone River SRA 
12. McCarthy SAS 
13. Tons ina SAR 
14. Tazllna Lake SAA 

:& . ..,, • Copper Bas.in Subregion 

ISSUES 
• extensive private land ownership adjacent to primary road 

system 
• no local, organizAd government with recreational responsibility 
• undeveioped tourism potential 

PUBLIC REFERENCES 
• maintain rural lifestyle 
• minimize impact of tourism/recreation on local residents 
• provide river and trail-oriented recreational activities 
• continue access to public lands for hunting and fishing 
o provide more family-oriented recreational areas 
• seek cooperative management of recreational opportunities 

OTHER AGENCIES AND THE PRIVATE SECTOR PROVIDING 
RECREATIONAL OPPORTUNITIES 
• National Park Service: Wrangell-St. 'Elias Natiohal Park & 

Preserve- dispersed, backcountry 
• Bureau of Land Management: Gulkana River, Denali Highway 

- dispersed, backcountry 
• Private: guiding services and lodges, limited recreational/com

mercial developments and fee areas 

SUBREGION CHARACTERISTICS 
• expansive landscape 
• recreational opportunities suitable for winter 
• accessible lakes and streams 
• fish and wildlife 
• access to public lands 
• scenic attractions 
• historic/cultural resources 

STATE PARK REPRESENTATION 
• EX ISING: limited small recreational sites along the· primary 

road system to serve the traveling public 
• NEEDED: river and trail units, recreational areas with a diversi

ty of opportunities, family recreational opportunities, 
cooperative management of roadside recreation 
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Copper Basin Subregion Recommendations 

. 

,e.; 

UNIT 

Porcupine Creek 
State Recreation Site 
(existing) 

. 
Dry Creek 
State Recreation Site 
(existing) 

Squirrel Creek 
Slate Recreation Site 
(existing) 

Little Tonsina 
Slate Recreation Site. 
(existing) 

W.nrthington Glacier 
Stf!.te Recreation Site 
(existing) 

Tolsona Creek 
State Recreation Site 
(existing) 

Lake Louise 
State Recreation Area 
(existing) 

=#: 
w 

0..(!) 
<!<( 
~0.. 

50 I 

51 

52 

53 

54 

LU 
(}) 
<( 
::r: 
a.. 

Ill 

J 

I 
II I 
Ill 

Ill 

II 

55 I II 

Ill 

56 i !l 

'-----------·- -·----'---~-

RECOMMENDATIONS 

Acquisition: if management continues 1 obtain 240 acres 
of adjoining state land by administrative action 

Special Management Consideg--atfons: determine cost 
effectiveness of maintaining the area 

Special Management Considerations: monitor walk-in 
camping use 

Acquisition: resolve land ownership 
Planning: prepare management plan 
Development: implement management plan 

Special Management Considerations: enact management 
practices to minimize bear problems 

Acquisition: obtain by administrative action 1 480 acres 
of adjoining state land of glacier terminus 
Development: complete currently funded development 

projects 
Special Management Considerations: expand visitor · 

information program 

Planning: prepare management plan to if\clude reloca
tion of campground and develop trail system 

Development: revegetate existing site and implement 
management plan 

Acquisition: obtain 300 acres of federal surplus lands 
and Boy Scout property by adrr11nistrative action 

Planning: prepare feasibility study to evaluate ad
joining lands for- recreational opportunities 

Development: complete currently funded de\felopment 
projects 

Special Management Considerations: work cooperatively 
h local landowners 

• 
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UNIT 

Little Nelchina 
State Recreation Site 
(existing) 

Nelchina-Tazlina 
State Recreation River 
(proposed) 

Eagle State Trail 
(proposed) 

Susitna Lake-Tyone River 
State Recreation Area 
(future consideration) 

McCarthy 
State Recreation Site 
(future consideration) 

Tonsina 
State Recreation River 
(future consider~ation) 

Tazlina Lake 
State .Recreatfon At~ea 
(future consider·alion) 

l 

=-= w 
0... C)· 
~~ 
:Ea. 

57 

58 

58 

59 

59 

59 

59 

w 
(/) 
q: 
J: 
a. 

.I 

I 
I 

j 

I 

II 

II 
Ill 
II 

"'I 

e 

RECOMMENDATIONS 

Acquisition: obtain 620 acres of stale land by admin-
istrative action 

Ptanning: prepare management plan 
Development: implement management plan 
Special Management Considerations: ·cooperate wHh 

the Alaska Department of Fish and Game on 
Nelchina Basin iand management plannir1g 

Acquisition: seek legislative designation and work 
cooperatively with Ahtna Corporation 

Planning: prepare river management plan 
Development: implement management plan and work 

cooperatively with DOT /PF on highway boat launch 
Special Management Considerations: establish staffing 

and work cooperatively with Ahlna Corporation 
and ADF&G 

Acquisition: locate and designate tfi'ail; nregotiate coop-
erative management agreements 

Planning: prepare trail management plan 
Development: implement trail management plan 
Special Management Considerations; •Norkl cooperatively 

with private landowners 

These areas may be included as units of the State Park 
System depending on recr~eaUonal needs, use 
preferences and upon available funding. 
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15. Matanuska Glacier SRS 
16. long Lake SRS 
17. Bonnie Lake SRS 
18. King Mountain SRS 
19. Moose Creek SRS 
20. Matanuska Valley Colony Farm SHP 
21. Kepler-Bradley SRA 
22. Independence Mine SHP 
23. Hatcher Pass SRA 
24. Finger Lake SRS 
25. Rocky Lake SRS 
.26. Big Lake (East) SRS 
27. Big Lake (South) SRS 
28. Nancy Lake SRS 
29. Nancy Lake SRA 
30. Willow Creek SRA 
31. Montana Creek SRS 
32. Denali SP 
33. lditarod Trail 
34. Chickaloong ST 
35. LiUie SusHna SRR 
36. Alexander Creek SRR 
37. Talachulitna SRR 
38. Talkeetna SRR 
39. Lake Creek SRR 
40. Kroto Creek SRR 
41. Yentna River SASs 
42. Mt. Susitna SAA 
43. Gunsight Mountain SRA 

ti" i ~ 

I 

Matanuska-Susitna Valley Subregion 

I ~s~~P~ transfer of acce~sib!e public lands to private ownership ) 
• overcrowding of existing recreational areas and facilities 
• impact of recreational area users on local residents and their 

properties 
• tourism development potential 

~ 

PUBUC PREFERENCES 
• develop trail and river programs 
• expand and upgrade exGsting recreational facilities 
• provide close-to-home recreational opportunities 
• minimize adverse public recreation impacts 
• seek cooperative agency management of recreational oppor

tunities 
• provide Alaska lifestyle opportunities 
• borough needs to execute recreational authority 

OTHER AGENCIES AND THE PRIVATE SECTOR PROVIDING 
RECREATIONAL OPPORTUNITIES 
• State: Paf.mer Hayflats, Susitna aiea, and Goose Bay state .P 

game retuges- dispersed, undeveloped recreation 
• National Park Service: Denali NP ·campgrounds and dispersed 

recreation 
• Borough: some dedicated park areas 
• Community: some local park .1nd recreational programs and 

facilities 
• Privata: guiding services, commercial recreational 

developments 

SUBREGION CHARACTERIST;cs 
• accessible alpine areas 
e acces~ible lakes and rivers 
• variety of landforms and vegetation 
• cultural/historic resources 
• fish and wildlife 

STATE PARK REPRESENTATION 
• EXISTING: historic park, fresh water lake system, large natural 

areas, small roadside campgrounds 
• NEEDED; trial and river units, alpine areas, access to fishifig 

streams, dispemal of fishing pressures, complete implementa
tion of Denali Park Management Plan developments 
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Matanuska-Susitna Valley Subregion Recommendations 

UNIT 

Matanuska Glader 
State Recreation Site 
(existing) 

Long Lake 
State Recreation Site 
( ex. is tin g ) ~ 

Bonnie Lake 
Stale Recreation Site 
(existing) 

King Mountain 
State Recreation Site 
(existing) 

Moose Creek 
State Recreation Site 
(existing) 

Matanuska Valley 
Colony Farm 
Stale Historic Park 
(proposed) 

62 
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~4: :X: 
Q, 0. 

68 I 

69 II 

II 

II 

69 II 

Ill 

Ill 

70 Ill 

Ill 

71 II 

Ill 

72 I II 
II 

Ill 

. Ill 

RECOMMENDATIONS 

Development: complete implementation of existing site 
plan 

Acquisition: seek addition 1 by legislative designation 1 

of state lands to the south 
Planning: prepare management plan associated with 

the Glenn Highway realignment 
Development: implement management p'}an development 

phases; rehabilitate and landscape 

Acquisition: seek transfer to the borough for local 
recreational purposes 

Planning: tie into the Chickaloon Trail system and 
upper Bonnie Lake 

Development: revegetate and landscape 

Planning: define floodplain hazards through manage
ment plan 

Development: evaluate effectiveness and need for 
flood control measures 

Acquisition: add, by administrative ac~ion, 160 acres 
of uplands and river corridor 

Planning: as part of the management plan, assess 
impact of the Glenn Highway realignment 

Development: implement existing site plan 

Acquisition: obtain private land ( 40 acres) 
Planning: prepare management plan to identify cul

tural resource values 
Development: develop working farm with historical 

setting 
Special Management Considerations: consider coopera

tive management options with private individuals 

• t !'l.l ,~,P~"1'~.·~l:lr·r·l"~ • ~~·~·:t!f" 
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UNIT 

Kepler-Bradley 
State Recreation Area 
(existing) 

Independence Mine 
State Historic Park 
(existing) 

Hatcher Pass 
State Recreation Area 
(proposed) 

Finger Lake 
State Recr·eation Site 
(existing) 

. 
Rocky Lake 
State Recreation Site 
(existing) 

---
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72 I 

I 

I 
I 

73 I I I 

I 

I 

I 

I 

74 

75 I Ill 

I Ill 
Ill 

I 
76 I Jll 

I II 
Ill 

RECOMMENDATIONS 

Acquisition: obtain 230 acres of public and pt~ivate 
land pursuant to legislative direction; obtain coop
erative agreement with the University of Alaska 

Planning: prepare management plan · 
Development: implement management plan 

Acquisition: seek legislative addilion of adjoining 
state land to encompass upper Fishhook Creek 
watershed 

Planning: complete management plan to identif-y" his
toric preservation and visitor use opportunities 

Development: stabilize, restore adaptively for reuse 
or arrest decay, based upon management plan 

Special Management Considerations: protect historic 
resources; establish visitor information program 

Acquisition: seek park unit legislative designation 
based upon rasults of a cooperative interagency 
study 

Planning: participate in cooperative intera~;&~:ncy plan
ning team to e()tablish land use allocations 

Development: develop according to the management 
plan 

Acquisition: seek transfer to the borough for com
munity recreation a I purposes 

Development: rehabilitate and upgrade fa-cilities 
Special Management Considerations: relocate state 

park headquar·ters now in unit 

Acquisition: seek Lr·ansfer to the borough for commun
ity recreationcll purposes 

Development: rehabilitate and upgrade facilities 
Special Management Considerations: consider conces

sion operation 
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UNIT 

Big Lake (East) 
State Recreation Site 
(existing) 

Big Lake (South)~ 
State R'ecreation Site 
(existing) 

Nancy Lake 
State Recreation Site 
(existing) 

Nancy Lake 
State Recreation Area 
( exjsting) 

Willow Creek 
State Recreation Area 
(existing & proposed) 

.;. 
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w 
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<t~ 
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76 

76 

77 

77 

78 

I 

UJ 
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Ill 

II 
Ill 

Ill 

II 
Ill 

Ill 

I 
I 

. 
I I 

• 
RECOMMENDATIONS 

----------------------------------~ 
Acquisition: seek transfer to the borough for commun

ity recreational purposes 
Development: rehabilitate and upgrade facilities 
Spe!cial Management Considerations: consider conces

sion up.:wation 

Acquisition: seek transfer to the borough for commun
ity recreational purposes 

Development: rehabilitate and upgrade facilities 
Special Management Considerations: consider conces

sicn operation 

Planning: follow N3ncy Lake State Recreation Arsa 
Management Plan 

Acquisition: obtain key ~nholdings on willing-seller 
basis (150 acres); obtain cooperative agreement 
with the borough for trail corridor on north 
boundary 

Planning: complete update of management plan 
Development: implement development phases of man

agement plan 
Special Management Considerations: expand winter 

recreational opportunities and staffing 

Acquisition: seek cooperative agreement with the 
borough for lands along the creek by legislative 
designation 

Planning: complete management plan 
Development: upgrade existing site; complete engi

neering feasibility study fr·om road to river mouth 
with additional facilities 

Special Management Considerations: address river 
management problems 

~----------------------~----L---~----------------------------------------------------
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Montana Creek 
State Recreation Site 
(proposed) 

Denali Stale Park 
(existing) 

lditarod Trail 
(existing) 

Chickaloon Slc.lle Trail 
(proposed) 

~ 
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79 

80 

81 

81 

UJ 
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II 

II 
II 
II 

Ill 

II 

I 
H 

II 

RECOMMENDATIONS 

Acquisition: oh Lain ( 145 acres) private and pub I ic 
lands according to legislative direction 

Planning: prepar·e management plan 
Development: develop according to management plan 
Special Management Considerations: ~ cooperate with 

Alaska Department of Fish & Game to disperse 
use pressun~s 

Acquisition: seek legislative addition of Indian f<iveri 
work with lhe Bureau of Indian Affairs on Native 
allotment acquisition and easements; evaluate 
state pari< boundary adjustment on the Parks 
Highway 

Planning: complete feasibility study of the Tokositna 
Project to include Curry Ridge; update manage
ment plan 

Development: complete trail program and management 
plan development phases 

Special Management Considerations: consider joint 
management agreements with the National Park 
Service; staff visitor in formation services at 
Byers Lal<e 

Acquisition: follow lditarod Trail Plan .recommendations 
Planniing: adopt ion of lditar·od Trail Plan 
Development: implement lditarod Tr·ail Plan 
Spedal Management Considerations: work cooper·atively 

with trail council - ldi La rod Race Committee and 
private citizens 

Acquisition: seek legislative designation of trail cor·-
ridor · 

P4anning: prepzwe trail managemen l plan 
Development: determine priorities of segments and 

implement tr-ail management plan 
Special Management Con~ider·at ions: establish a trail 

managemen l counci I 
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UNIT 

Little Susitna 
State Recreation River 
(proposed) 

Alexander Creek 
State Recreation River 
(proposed) 

Talachulitna 
State Recreation River 
(proposed) 

Talkeetna " 
State Recreation River 
(proposed) 

Lake Creek 
State Recreation River 
(proposed) 
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81 

81 

81 
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I 
II 

II 

I 
II 

II 

RECOMMENDATIONS 

Acquisition: seek legislaVve designation of river 
corridor 

Planning: prepare river management plan 
Development: develop according to river management 

plan 
Special Management Considerations: work cooperatively 

with private landowners 

Acquisition: seek legislative designation of a river 
corridor 

Planning: prepare river management plan 
Development: develop according to river management 

plan 
Special Management Considerations: work cooperatively 

with private landowners 

Acquisition: seek legislative designation of a river 
corridor 

Planning: prepar·e river management plan 
Development: develop according to the river manage

ment plan 
Special Management Considerations: work cooperatively 

with private landowers and the Alaska Department 
of Fish & Game 

Acquisition: seek legislative designation of a river 
corridor· 

Planning: prepare river management plan 
Development: develop according to river management 

plan 
Special Management Considerations: work coopera

tively with private landowners 

I I Acquisition: seek legislative designation or a river 
corridor 

I I Planning: prepare river management plan 
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UNIT 

Kroto Cre•ek 
··State Recreation River 

(proposed) 

Yentna River 
State Recreation Sites 
(proposed) 

Mt. Susitna 
State Recreation Area 
(future consideration) 

Gunsight Mountain 
State Recreation A1~ea 

(future consideration) 

r"'-
\ . .._. 

I ~ 

UJ 
O.C) 

l<.q: :Eo. 

81 

81 

82 

82 

I 

I 
I 

l 

UJ 
(/) .q: 
:X: 
a. 
-
II 

II 

RECOMMENDATIONS 

Development: develop according to r1ver management 
plan 

Special Management Considerations: work cooperatively 
with private landowners 

I I Acquisition: seek legislative designation of a river 
corridor 

I I Planning: prepai~e river management plan 
II Development: develop according to river management 

plan 
II I Special Management Considerations: work cooperatively 

with private landowners 

II I Acquisition: obtain (1800 acres) access sites by 
administrative action 

II I Planning: prepare managemen l plan 
Ill Development: implement management plan 

These areas may be included as units of the State 
Park System depending on recreational needs, 

'7 1 use preferences and upon available funding. 
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44. Mirror Lake SRS 
45. Peters Creek SRS 
46. Chugach SP 

Anchorage Subregion 

ISSUES 
• recreation dependent on community facilities of Chugach 

State Park, Chugach National Forest 
• limited, accessible overnight-destination attractions 
• native selections within north V2 of Chugach State Park 
• dependence on out-of-subregion recreational opportunities 

PUBLIC PREFERENCES 
• desire for trail-related summer/winter activities 
• provide driving for pleasure/day-use pursuits 
• improve boating opportunities · 
• expand existing recreational facilities and staff 

AGENCIES AND THE PRIVATE SECTOR PROVIDING 
RECREATIONAl OPPORTUNITIES 
• Forest Service: Chugach National Forest (Portage and Alyeska) 

-dispersed, backcountry recreation 
• Private: commercial alpine skiing developments, guiding 

services charter pilots 
• Bureau of Land Management: Portage Flats· dispersed recrea

tion, open space 
• State: Potter Marsh State Game Refuge- open space, wildlife 

habitat 
• Community: Campbell Tract· extensive local park and recrea

tional programs 
~ Military: Fort Richardson and Elmendorf AFB -limited re'Crea

tlonal opportunities, controlled access 

SUBREGION CHARACTERISTICS 
• accessible alpine environment 
• scenic attractions 
;) stream valleys 
• whitewater river 
• coastal marshes/tidelands 

STATE PARK REPRESENTATION 
• EXISTING: alpine environment, day-use pursuits 
• NEEDED: expanded diversity of recreational opportunities, 

develop river and trail units/opportunities, develop overnight 
facilities, expand existing facilities and staff 
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Anchorage Subregion Recornmendations 

UNIT 

Mirror Lake 
State Recreation Site 
(existing) 

Peters Creek · 
State Recreation Site 
(existing) 

Chugach State Park 
(existing) 
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RECOMMENDATIONS 

Acquisition: convey management and restricted title 
to the Municipality of Anchorage 

Acquisition: convey management and restricted title 
to the Municipality of Anchorage 

Acquisition: complete land exchange with E klutna; 
seek management rights of the California Creek 
trail; implement management plan boundary 
adjustments and acquisition of key private 

inholdings 
Development: continue phased development of manage-

ment plan 
Special Management Consider·ations: maintain resource 

inventory and monitor visitor use; wor·k with 
Eldutna and military to maintain Eagle River cor-
ridor and public access to Eagle River 
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47. BluebF.trry Lake SRS 
48. Valdez Glacier SRS 
49. Prince William Sound Marine Park System 
50. Keystone Canyon SRA 
51. Mineral Creek ST 
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Prince William Sound Subregion 

ISSUES 
• Native land claims 
• state land selections and management tourism/recreatlonai 

development 
e access 
• cooperative/management of recreational opportunities 

PUBLIC PREFERENCE 
• maintain wilderness character 
• provide a diversity of boating opportunities 
• provide public-use facilities 
• limit development/services 
• develop trail opportun.ities 
• establish recreation uses 

OTHER AGENCIES AND THE PRIVATE SECTOR PROVIDING 
RECREATIONAL OPPORTUNITIES 
• U.S. Forest Service: Chugach National Forest· dispersed 

recreation, cabins 
• Private: guiding services, boat charters/rentals, lodges, com

munity recreational developments 
• State: marine highway system- water-related recreation oppor

tunities 
• Community: park and recreational programs in Valdez and 

Cordova 

SUBREGION CHARACTERISTICS 
• marine coastal environment 
• numerous sheltered bays 
• Udewater glaciers 
• diverse marine wildlife 
• cultural resources 
• scenic 
• pristine wilderness 

STATE PARK REPRESENTATION 
• EXISTING: two road accessible sites on the Richardson 

Highway 
• NEEDED: regional recreational, cultural and tourism-related 

opportunities such as marine sites, recreational areas and 
trails 
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Prince William Sound Subregion Recommendations 

UNIT 

Blueberry Lake 
State Recreation Site 
(existing) 

Valdez Glacier· · 
State Recreation Site 
(existing) 

Prince William Sound 
Marine Park System 
(proposed) 

Keystone Canyon 
State Recreation Area 
(future consideration) 

Mineral Creek 
Slate Trail 
( futLwe consideration) 
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RECOMMENDATIONS 

Acquisition: obtain addition of 192 acres of state 
land by administrative action 

Planning: prepare management plan 
Development: complete currently-funded development 

projects 

Acquisition: transfer to the City of Valdez 

Acquisition: seek legislative designation and cooperate 
with the U.S. Forest Service 

Planning: prepare management plan 
Development: implement management plan 
Special Management Considerations: work cooperatively 

with the USFS 

These areas may be included as un1ts ot· the State 
Park System depending on t"'ecreational needs 
and pref~rences and upon available funding. 
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PRINCE WILLIAM SOUND MARINE PARK SYSTEM 

PRQNCE 
WILLIAM 
SOUND 

Proposed 

0 Manne Park 
System Umts 

Potentaal 
Marine Park 
System Units 
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FUTURE CONSIDERATIONS 
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52. Kenai Keys SRA 
53. Bing's Landing SRS 
54. lzaak .\f\Jalton SRS 
55. Nilnunqa SHP · 
56. Scout Lake SRS 
57. Morgan's Landing SRA 
58. Funny River SRS 
59. Kenai River Islands SASs 
60. Lower Kenai River SASs 
61. Slikok SRS 
62. Bernice Lake SRS 
63. Captain Cook SRA 
64. Georglevsk Redoubt SHP 
65. Cohoe Beach SRS 
66. Kasilof River SRS 
67. Johnson Lake SRA 
68. Clam Gulch SRA 
69. Ninilchik SAA 
70. Deep Creek SRA 
71. Stariskl SRS 
72. Whiskey Gulch SRS 
73. Anchor River SAA 
7 4. Anchor River SRS 
75. Homer Spit 
76. Cottonwood-Eastland SRA 
77. Boxcar Hills ST 
78. Kacherhak Bay SP 
79. St. Augustine Island SPr 
80. Caines Head SAA 
81. Thumbs Cover SRS 
82. Fourth of July Creek SRS 
83. Safety Cove SRS 
84. Driftwood Bay SRS 
85. Sunny Cove SRS 
86. Nuka Island 
87. Mouth of the Kasilof River SRA 

'-

Kenai Subregion 

ISSUES 
• heavy use pressures at road accessible recreational sites 
• Impacts of recreational users on local residents and their prop-

erties ~ 
• Native land claims within Kach~mak Bay Stat~ Park reducing 

access and recreational opportunities 
• general lack of public lands along lakes, streams and beaches 

PUBLIC PREFERENCES 
• expand and develop existing facilities 
• provide access to beaches, rivers and lakes 
• disperse and accommodate fishing demand 
• provide greater level of public services 

OTHER AGENCIES AND THE PRIVATE SECTOR PROVIDING 
RECREATIONAl OPPORTUNITIES 
_. U.S. Forest Service: road-accessible lakes, forest, alpine areas; 

backcountry cabins and dispersed recreation 
• National Park Service: Kenai Fjords National Park, Lake Clark 

National Park and Preserve- wilderness 
• U.S. Fish and Wildlife Service: Kenai National Wildlife Refuge, 

Tuxednl National Wildlife Refuge and Alaska Marine National 
Wildlife Refuge -dispersed backcountry opportunities, 
wildlife habitat, wilderness 

Q Private: guide services, private recreational developments 
• Community: park and recreational programs within most cities 

SUBREGION CHARACTERISTICS 
• accessible coastal environment 
• freshwater lakes and rivers 
• fish and wildlife 
• Kachemak Bay marine and mountain environment 
o glaciated mountains 

STATE PARK REPRESENTATION 
• EXISTING: road accessible areas to major salmon streams, 

Kachemak Bay coastal/mountain environment 
• NEEDED: established trails, developed units to disperse use, 

provide diversity of year-round recreational opportunities; 
development of Kachemak Bay State Park 
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Kenai Subregion Recommendations 

UNIT 

Kenai Keys , 

State Recreation Area 
(existing) 

Bings Landing 
State Recreation Site 
(existing) 

' 

lzaak Walton 
State Recreation Site 
(existing) 

l~ilnunqa 
State Historic Par~k 
(existing) 

1n2 

:a: 
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110 
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111 

111 

111 

w 
m 
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:c 
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Ill 

I 

II 

RECOMMENDATIONS 

Acquisition: cooperate with ADF&G on joint use of 
Fish & Game site 

Planning: include as part of the Kenai River State 
Park Units Management Plan; cooperate in plan
ning with Kenai National Wildlife Refuge 

Development: develop according to management plan; 
include access point and potential for day-use 
and overnight facilities 

Special Management Considerations: work closely with 
private landowners to minimize recreational impacts 

Acquisition: complete acquisition of 100 acres of state 
land thr·ough administrative action 

Planning: include as part of the Kenai River State 
Park Units Management Plan; determin?level of 
use, appropriate scale and means of accommodating 
use 

I I Development: rehabilitate site and initiate new devel-
opment according to management and site plans 

I I Special Management Considerations: maintain quality 
of the river frontage 

Planning: include as part of the Kenai· River State 
Park Units Management Plan; assess existing 
impacts and protection of site values 

Development: rehabilitate existing campground; relo
cate or eliminate campsites in conflict with archae-
ological sites 

Special Management Considerations: establish cultural 
zone in eastern portion of the site and provide 
interpretive facilities 

Planning: include as part of the Kenai _B.iver State 
Park Units Management Plan; develop an his
toric preservation plan; establish ar·chaeological 
investigations 
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UNIT 

Scout Lake 
State Recreation Site 
(proposed) 

Morgan•s Landing 
State Recreation Area 
(existing) 

Funny River 
State Recreation Site 
(existing) 

Kenai River Islands 
State Recreation Sites 
(existing) 

:tt: 
UJ 
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112 

112 

112 

113 

w 
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II 
I 

Ill 
Ill 

II 

Ill 

RECOMMENDATIONS 

Development: develop interpretation opportunities 
Special Management Considerations: protect the arch

aeological site, minimiz.e recreational im.pacts and 
provide interpretation of the cultural resources 

Acquisition: obtain 134.5 acre parcel from the Boy 
Scouts of America pursuant to legislative direc
tion, seek administrative addition of state lands 
(30 acres), obtain a cooperative management 
agreement with the borough 

Planning: prepare management plan 
Development: implement management plan 

Acquisition: complete scheduled acquisition of the 40 
acre private parcel and seek cooperative manage
ment of acreage to the west with Cook Inlet 
Region, Inc. 

Planning: include as part of the Kenai River State 
Park Units Management Plan 

Development: develop as a regional park destination 
for year-round recreational use 

Special Management Considerations: use portion of the 
unit as district headquarters and visitor center 

Acquisition: obtain 80 acres of private and state land 
Planning: include as part of the Kenai River State 

Park Unit~ Management Plan; assess impact of 
improved access to the area 

Development: provide river access and upland devel
opment 

Acquisition: no scheduled acquisition; however, if 
the opportunity arises, and where appropriate, 
obtain additional undeveloped islands on the 
Kenai River 

.ma , ___ 1r· 
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UNIT 

Lower Kenai River 
Stale Recreation Sites 
(existing) 

Slikok 
Slate Recreation Site 
(existing) 

Bet·nice Lake 
State Recreation Site 
(existing) 

Captain Cook 
Stale Recreation Area 
(existing) 

~ 

I 
Georgievsk Redoubt 
Stale Historic Park 

l (proposed) 

I 

-
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Ill 

Ill 

I 113 I I 

I I I 

Ill 

I 113 I I 

I I Ill 

\ 114 \ II 

\ 115 ' II 

I I 
Ill 

Ill 

1 116 . I II 

I I II 

' 
I Ill 

f ' \ 
I 

RECOMMENDATIONS 
. 

Planning: include as part ot the Kenai River State 
Park Units Management Plan; define- site charac-
ter and biological values and sensitivities 

Development: assess development potential through 
the management planning process 

Special Management Considerations: maintain open-
space and habitat values 

Acquisition: obtain Federal surplus property (35 
acres); seek management rights to portion of 
C I R I land in Section 24 

Planning: include as part of the Kenai River State 
Park Units Management Plan 

Developments: develop according to management plan 

Planning: include as part of the Kenai River State 
Park Units Management plan 

Development: develop according to management plan 

Acquisition: seek to transfer via AS 38.315 to North 
Kenai Park and Recreation Service Area (Kenai 
Peninsula Borough) 

Acquisition.: obtain spit (10-20 acres) at mouth of 
the Swanson River and adjust state park boun
daries to the east; seek cooperative management 
agreement with the borough 

Planning: update management plan; assess performance 
of existing facilities 

Development: 1mplement management plan 
I 

Acquisiti'on: locate historic site of :fort and obtain 
manC)gement rights to the lands 

Planning: prepare archaeological survey and manage-
ment plan 

Development: depict historic site through visitor in-

-~ " _.,,e 

formation techniques 
~----~~_L~~~----------
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UNIT 

Cohoe Beach 
State Recreation Site 
(proposed) 

Kasilof River 
State Recreation Site 
(existing) 

Johnson Lake 
State Recreation Area 
(existing) 

Clam Gulch 
State Recreation Area 
(existing) 

Ninilchik 
State Recreation Area 
(existing) 
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D. C) 
4:~ 
~D. 

117 

117 

117 

118 

119 

UJ 
(/) 

4: 
:t: 
0. 

!II 

H 
II 

Ill 
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RECOMMENDATIONS 

Special Management Considerations: protect historic 
site character 

Acquisition: obtain 385 acres of state land through 
administrative procedure; seek a cooperative 
agreement with the Kenai Borough and Alaska 
DOT/PF 

Planning: prepare, management plan 
Development: implement adaptive reuse of the existing 

gravel pit and implement the management plan 

Planning: maintain mix of vehicle parking and camping; 
prepare management plan 

Development: rehabilitate site 

Development: implement existing site development plan 
Special Management Considerations: monitor walk-in 

campground use 

Acquisition: obtain 300 acres of state land through 
administrative action and acquire land along 
Sterling Highway 

Planning: consider destination, extended day uses and 
prepare management plan 

Development: expand facilities and diversity· of uses, 
upgrade services, and pave road. Implement 
management plan 

Special Management Considerations: extend management 
capability to beach areas 

Acquisition: seek cooperative management agreement 
with Ninilchik Native, Inc. for lands in Section 
35; seek cooperative agrEement with landowers 
along Ninilchik River and obtain small parcel of 
private land (7 acres) above highway bridge 
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Deep Creek 
State Recreation Area 
(existing) 

Stariski 
State Recreation Site 
(existing) 

Whiskey Gulch 
State Recreation Site 
(proposed) 

~ 

Anchor River 
State Recreation A rea 
(existing) 
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R.ECOMMENDATIONS 

Pl,ann!ng: incorporate recreation design into boat har
bor development; relate beach area to uplands 

Development: develop uplands for camping i seek coop
erative effort with Army Corp!.r> of Engineers on 
harbor development 

Special Management Considerations: phase-out camp-
ground facility development at the beach 

Acquisition: obtain cooperative agreement with bor
ough and obtain 60 acres of pri'vale land on both 
sides of access road 

Planning: relate beach area to uplands through man-
agement plan 

Development: implement management plan 
Special Management Considerations: protect wetlands 

and minimize user conflicts 

Development: rehabilitate 

Acquisition: obtain 320 acres of state lands through 
administrative action; cooperative management 
agr·eement with the univer·sity; obtain private land 
and land from Alaska DOT /PF 

Planning: prepare management plan 
Development: implement management plan 
Special Management Considerations: consider establish-

ing vehicle use zones on beach 

Acquisition: obtain 4 acres of private lands near 
river mouth and the Old Sterling Highway and 
day use access sites 

Development: implement existing site plan 
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UNIT 

Anchor River 
State Recreation Site 
(existing) 

Homer Spit 
(proposed) 

. 

Cottonwood- Eastland 
State Recreation Area 
(proposed) 

Boxcar Hills State Trail 
(proposed) 

I I 
l Kachemak Bay 

I State (and Wilder·ness) Park 
(existing) 
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II 

I I 
I 124 I I 
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RECOMMENDATIONS 

Special Management Considerations: phase-out manage
ment responsibility for the rifle range 

Acquisition: seek cooperative agreement with the City 
of Homer; obtain 50 acres of private lands 

Planning: seek joint mangement plan with the City 
of Homer 

Development: develop campground and headquarter 
site 

Special Management Considerations: consider estab
lishing a campground user fee 

Acquisition: seek legislative establishment; obtain 
270 acres of private lands on a willing-selle·r basis 

Planning: complete management plan 
Development: implement management plan 

Acquisition: seek legislative establishment 
Planning: prepar~e management plan 
Development: implement management plan 
Special Management Considerations: coordinate plan

ning with U.S. Fish & Wildlife Service 
. 

Acquisition: complete land exchange with Seldovia 
Natives, Inc.; acquire inholdings where appro
priate; consider dock site at Bear Cove and trail 
easements into park; acquire Aurora Lagoon and 
Halibut Cove Natural Areas from the Bureau of 
Land Management 

Planning: reevalui-lt.e existing management plan in coor
dination with the Kachemak Bay State Par·k Citi
zens Advisory Board 

Development: begin phased development based on 
approved management plan 

Special Management. Considerations: address manage
ment issues; establish full-lime staffing 
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UNIT 

St. Augustine Island 
Stale Scientific Pr·eserve 
(proposed) 

Caines Head 
Slate Recreation Area 
(existing) 

Thumbs Cove 
Stale Recreation Site
Marine Park System 
(proposed) 

Fourth of July Creek 
Slate Recreation Site-
(proposed) 
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RECOMMENDATIONS 

Acquisition: seek legislative establishrnen t of a State 
Scier.tific Preserve 

Planning: establish criteria for scientific investigations 
and develop management plan 

Development: implement management plan 
Special Management Considerations: monitcw use 

Acquisition: obtain 550 acres of state land by admin
istrative action for trail corridor from Tons ina 
Point 

Planning: complete management plan 
Development: phase development of shoreline~ and 

marine access 1 continue historic restoration i pro-
vide visitor information program · 

Special Management Considerations: establish full-time 
staff 

1 
youth employment and consider a cooperative 

visitor information center in Seward 

Acquisition: include in Prince William Sound Marine 
Park legislation 

Planning: prepare management plan 
Development: implement management plan 
Special Management Considerations: work cooperatively 

with private landowners 

Acquisition: establish area through legislative action; 
work cooperatively with the City of Seward 

Planning: integrate recreation into regional tourism 
development 

Development: consider' visual prominence of four 
hanging glaciers 

Special Management Considerations: maintain visual 
quality 
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UNIT 

Safety Cove 
State Recreation Site
Marine Park System 
(proposed) 

Driftwood Bay 
State Recreation Site
Marine Park System 
(proposed) 

Sunny Cove 
State Rect"eation Site 
Marine Park System 
(proposed) 

Nuka Island 
(future consideration) 

Mouth of the Kasilof River 
State Recreation Area 
(future consideration) 
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RECOMMENDATIONS 

Acquisition: include in Prince William Sound Marine 
Park legislation 

Planning: prepare management plan 
Development: implement management ~plan 
Special Management Considerations: work cooperatively 

with private landowners 

Acquisition: include in Prince William Sound Marine 
Park legislation 

Planning: prepare management plan 
Development: implement management plan 
Special Management Considerations: work cooperatively 

with private landowners 

Acquisition: include in Prince William Sound Marine 
Park legislation 

Planning: prepare management plan ~ 
Development: implement management plan 
Special Management Considerations: work cooperatively 

with private landowners 

These areas may be included as units of .the State Park 
System depending on recreational needs, use 
preferences and upon available funding. 
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FUTURE CONSIDERATIONS 
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88. Shuyak Island SP 
89. Fort Abercrombie SHP 
90. Woody Island. SRS 
91. Buskcn River SRS 
92 .. Roslyn Beach SRS 
93. Cape Chiniak SRA 
94. Pasagshak SRS 
95. Hidde~ Basin SRA 
96. Saultry Cove SRS 
97. long Island SP 

Kodiak Islands Subregion 

ISSUES 
• lack of public recreation developments 
• limited public lands along road system 
~ need for access across private lands to public lands 

PUBLIC PREFERENCE 
• develop road-accessible recreational facilities 
• preserve coastal character 
• maintain public access 
• develop marine park sites 

OTHER AGENCIES AND THE PRIVATE SECTOR PROVIDING 
RECREATIONAL OPPORTUNITIES 
• U.S. Fish & Wildlife Service: Kodiak Island National Wildlife 

Refuge- remote backcountry pursuUs, boat-oriented hunting 
• Private: lodges, guiding services and char~ers 
• U.S. Coast Guard: public recreational land base 
• Community: school-related recreational programs 

SUBREGION CHARACTERISTICS 
• coastal influence of Pacific Ocean and beaches 
• forest and grasslands, sheltered bays 
• historic Native and Russian cultures and World War II remains 

STATE PARK REPRESENTATION 
• EXISTING: examples of World War II and coastal environments 
• NEEDED: representation of coastline recreational diversity, 

road-accessible areas, Russian and Native history and marine 
park sites 
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Kodiak tslands Subregion Recommendations 

I 

I 

UNIT 

Shuyak '~ •and 
SLate Pa~~k 
( p r·oposed) 

t: art Abercrombie 
Slate Historic Park 
(existing) 

V.Joody Island 
State Recreation Site 
(proposed) 

Buskin River 
State Recreation Site 
(existing) 

Roslyn Beach 
State Recreation Site 
{proposed) 

Cape Chiniak 
State Recreation Area 
(proposed) 

-· 1 

' 

:at 
w 

a. C) 
4:<( 
:Ea.. 

136 

137 

138 

138 

139 

139 

w 
(/) 
<( 
:X: 
a. 

II 

Ill 
Ill 

II 
II 
I 

I 
II 
II 

II 

l I I 

II 
II 
II 

Ill 

jll 
Ill 

RECOMMENDATIONS 

Acquisition: cooperate with Kodiak Island Borough to 
obtain legislative establishment of area as a State 
Park 

Planning: prepare management plan i define access 
points and modes of access 

Development: implement management plan 
Special Management Considerations: establish staffing, 

visitor services and information progr·am 

Planning: update management plan 
Development: implement existing site plan 
Special Management Considerations: protect cui tural 

features from recreational impact 

Acquisition: obtain 80 acres by administr-ative action 
Planning: prepare management plan 
Development: implement management plan 

Acquisition: obtain cooperative agreement for par'cel 
near entrance 

Planning: consider future expansion needs dnd 
develop management plan 

Development: implement existing site plan 

Acquisition: obtain 600 acres by adminislrali.ve action 
Planning: prepare management plan 
DevelopmenL implement management plan 

Acquisition: obtain 1800 acres by purchase or ex
change, or obtain a management agreement with 
Koniag, Inc. 

Planning: prepare management plan 
Development: implement management plan 
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UNtT 

Pasagshak 
State Recreation Site 
(existing) 

Hidden Basin 
State Recreation Area 
(future consideration) 

Saultry Cove 
State Recreation Site 
(future consideration) 

~ 

w 
a. C) 
~~ 
~Q. 

140 

141 

141 

Long Island I 141 
State Park 
(future consideration) 

. 

I I 

w 
(/) 

~ 
:r. 
0. 

Ill 

111 
I 

' 

I 

RECOMMENDATIONS 

Acquisition: obtain jo1nt use agreement with the 
Bureau of Land Management and grazing lease
holders for Pasagshak Point and. Narrow Cape area 

Planning: prepar·e management plan for expanded area 
Development: implement existing site plan and develop 

existing funded projects 

These areas may be included as units of the State 
Park System depending on recr~eational needs, 
use preferences and upon available funding. 
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Methods 

The Alaska Division of Parks will use various 
methods to implement the recommendations of 
this plan. 

Land acquisitions: State-owned lands may be 
added to the· State Park System through legis
lative or administrative action. Alaska Statute 
38.05.300. requires action by the legislature in 
situations where land proposed for addition to 
the park system exceeds 640 aJ:res. The Div
ision of Parks will work cooperatively with the 
Department of Natural Resources• Office of the 
Commissioner, the State•s Office of the Gover
nor, the Legislature and various interest groups 
to secure legislative establishment of park units 
greate.r than 640 acres. Park units of a size 
equal to or less than 640 acres may be estab
lished by administrative action by the Depart
ment of Natural Resources. Legislative desig
nation is preferred over administrative action. 
lnter-agenc'' land management agreements 
(I LMA 1s) will be used as necessary to facilitate 
management and in accordance with the Depart
ment's Statewide Natural Resource Plan. 

Acquisitions of private land need to be carefuUy 
evaluated and planned. Because of the expense 
to the state of acquiring fee simple title to 
private lands, less-than-fee acquisitions may be 
utilized when resource protection and public use 
goals can be met. Funds for the acquisition of 
private lands will come from a small, legislative 
capital improvements appropriation. Should the 
federal government reestablish funding for' the 
Land and Water Conservation Fund, grants for 
the acquisition of park lands could also be 
obtained from this source. Where rapid action 
is needed to acquire a key parcel of private 

'-..... 

Implementation 

land, and· state funds are unavailable, the 
division will consider working with groups such 
as the Trust for Public Lands which can ac
quire land. Acquisition will be pursued on a 
willing-seller basis utilizing standard appraisal 
practices. 

In some situations, cooperative Agreements for' 
Recreation and Conservation (ARC 1s) may 
suffice to secure an adequate interest in a 
parcel of land to meet public-use and resource
protection goals. This method of acquisition is 
most commonly used when the land is owned by 
another government entity or a quasi-public 
organi.zation 1 although the state may enter into 
agreements with private landowners. 

Planning 

Additional planning -- necessary to imp Iemen t 
park development and management recommen
dations -- will involve the pt'eparation of man
agement and site development plans. Manage
ment plans are prepared to serve as long-range 
plans for the management of lands 1 pub I ic use, 
and resources of a park unit. Site development 
plans ar·e prepared to provide' a detailed design 
for the construction of recreational facilities 
within a park unit. Funding for the necessary 
planning activities to implement the recommen
dations of this report will be dependent upon 
legislative appropriations in either the operating 
or capital improvement budgets. 

Development 

Development of a number of existing and p•~o

posed park units is recommended within the 
Southcentral region. However, due to the lack 
of a current management plan for many of these 
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units, the exact nature of the pr·oposed facili
ties are unknown at this time. Once manage
ment plans have been completed, funds for 
development of park facilities will be sought 
through the division's annual submission, to the 
state administration and legislature, of a six
year capital improvement budget. 

Management 

Securing adequate funding for the management 
of park unit lands and facilities is important to 
insure park resources are adequately protected, 
facilities are well maintained and public safety 
services are avai I able to park users. Fiscal 
notes need to be included with funding requests 
to the legislature for capital improvements. As 
new park units are acquired, staff will be 
needed to provide supervision and management 
of park lands. Leaving new parks unstaffed 
frequently leads to complex management prob
lems due to unmanaged public use. The allo
cation .of district staff should be reassessed 
annually, particularly as new areas and facili
ties are added. 

Phasing 

Each recommendation of this plan has been 
assigned to a I, II or Ill phase of imple
mentation. The recommendations are relisted in 
this section by phase to facilitate implementation 
of the plan. Each phase rep resents the pd
ority of the time frame for acquisition, plan
ning 1 development and management of state 
park units. Consideration will be fir-st given to 
Phase I recommendations 1 followed by Phase i I, 
then Phase Ill . 
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ACQUISITION 

Phase I 

Squirrel Creek SRS 
Little Nelchina SRS 
Nelchina-Tazlina SRR 
Kepler-Bradley SRA 
Hatcher Pass SRA 
Nancy Lake SRA 
Willow Creek SRA 
Chickaloon ST 
Little Susitna SR R 
Alexander Creek SRR 
Talachulitna SR R 
Talkeetna SRR 
Lake Creek SRR 
Kroto Creek SRR 
lditarod Trail 
Mirror Lake SRS 
Peters Creek SRS 
Chugach SP 
Blueberry Lake SRS 
Valdez Glacier SRS 
Pdnce William Sound-

Marine Park System 
Sings Landing SRS 
Scout Lake SRS 
Morgan•s Landing SRA 
Funny River SRS 
Lower Kenai River SRSs 
Cohoe Beach SRS 
Ninilchik SRA 
Deep Creek SRA 
Whiskey Gulch SRS 
Anchor River SRA 
Homer Spit 
Cottonwood-Eastland SRA 
Kachemak Bay SP 
St. Augustine I stand SPr 

''( p 

Caines Head SRA 
Thumbs Cove SRS 
Fourth of July. Creek SRS 
Safety Cove SRS 
Driftwood Bay SRS 
Sunny Cove SRS 
Shuyak Island SP 
Woody Island SRS 

Phase II 
Worthington Glacier SRS 
Lake Louise SRA 
Eagle ST 
Long Lake SRS 
Bonnie Lake SRS 
Matanuska Valley 

Colony Farm SHP 
Moose Creek SRS 
Montana Creek SRS 
Independence Mine SH P 
Yentna River SRSs 
Bernice Lake SRS 
Captain Cook SRA 
Georgievsk Redoubt SHP 
Clam Gulch SRA 
Roslyn Beach SRS 
Buskin River SRS 

Phase Ill 
Porcupine Creek SRS 
Finger Lake SRS 
Rocky Lake SRS 
Big Lake (East) SRS 
Big Lake (South) SRS 
Denali SP 
Kenai Keys SRA 
Kenai River Islands SRSs 
Cape Chiniak SRA 
Pa&agshak SRS & ... 

PLANNING 

Phase I 

Lake Louise SRA 
Little Nelchina SRS 
Nelchina-Tazlina SRR 
Kepler-Bradley SRA 
Independence Mine SHP 
Hatcher Pass SRA 
Nancy Lake SRA 
Willow Creek SRA 
Denali SP 
Chickaloon ST 
Little Susitna SR R 
Alexander Creek SRR 
Talachulitna SR R 
Talkeetna SRR 
Lake Creek SR R 
Kroto Creek SRR 
Prince William Sound-

Marine Park System 
Kenai Keys SRA 
Bings Landing SRS 
lzaak Walton SRS 
Ni!nunqa SHP 
Morgan•s Landing SRA 
Funny River SRS 
Kenai River Islands SRSs 
Lower· Kenai River SRSs 
Slikok SRS 
Clam Gulch SRA 
Ninilchik SRA 
Deep Creek SRA 
Homer Spit 
Kachemak Bay SP 
St. Augustine Island SPr · 
Caines Head SRA 
lditarod Trail 
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Phase II 

Tolsona Creek SRS 
Eagle ST 
Long Lake SRS 
Matanuska Valley 

Colony Farm SHP 
Montana Creek SRS 
Y .... 1tna River SRSs 
Georgievsk Redoubt SHP 
Cohoe Beach SRS 
Whiskey Gulch SRS 
Cottonwood-Eastland SRA 
Thumbs Cove SRS 
Fourth of July Creek SRS 
Safely Cove SRS 
Dr-iftwood Bay SRS 
Sunny Cove SRS 
Shuyak Island SP 
Fort Abercrombie SHP 
Woody Island SRS 
Roslyn Beach SRS 

Phase Ill 

S4uirrel Creek SRS 
Bonnie Lake SRS 
King Mountain SRS 
Moose Creek SRS 
Nancy Lake SRS 
Blueber-ry Lake SRS 
Seoul Lake SRS 
Cclplain Cook SRA 
Kasilof River SRS 
Buskin River SRS 
C.ape Chiniak SRA 
Pasagshak SRS 

1 t1R 

DEVELOPMENT 

Phase I 

i 
~ 

Worthington Glacier SRS 
lake Louise SRA 
Little Nelchina SRS 
Nelchina-Tazlina SRR 
Matanuska Glacier SRS 
Moose Cr·eek SRS 
Kepler-Bt'adley SRA 
Independence Mine SHP 
Hatcher Pass SRA 
Nancy Lake SRA 
Willow Creek SRA 
Denali SP 
lditarod Trail 
Chugach SP 
Blueberry Lake SRS 
Prince William Sound-

Marine Park System 
Bings Landing SRS 
lzaak Walton SRS 
Morgan•s Landing SRA 
Clam Gulch SRA 
Ninilchll<. SRA 
Deep Creek SRA 
Anchor River SRA 
Homer Spit 
Kachemdk Bay SP 
Caines Head SRA 
Buskin Hiver SRS 
Pasagshak SRS 
Kenai l<eys SRA 

Phase II 

Long Lake SRS 
Big Lake (East) SRS 
Big LakP. (South) SRS 

Montana Creek SRS 
Chi kcaloon ST 
Little Susitna SR R 
Alexander Creek SR R 
Talachulitna SRR 
Talkeetna SRR 
Lake Creek SRR 
K1roto Creek SRR 
Niilnunqa SHP 
Funny River SRS 
Cohoe Beach S R S 
Johnson Lake SRA 
Whiskey Gulch SRS 
Cottonwood-Eastland SRA 
St. Augustine Island SPr 
Thumbs Cove SRS 
Fourth of July Creek SRS 
Safety Cove S RS 
Driftwood Bay SRS 
Sunny Cove SRS 
Fort Abercrombie SHP 
Woody Island SRS 
Roslyn Beach SRS 

Plhase Ill 

Squirrel Creek SRS 
Tolsona Creek SRS 
Eagle ST 
Bonnie Lake SRS. 
King Mountain SRS 
M.atanuska Valley 

Colony Farm SH P 
Finger Lake SRS 
Rocky Lake SRS 
v~entna River SRSs 
Scout Lake SRS 
K1enai River Islands SRSs 
Lower Kenai River SRSs 
Slikok SRS 
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Captain Cook SRA 
Georgievsk Redoubt SHP 
Kasilof River SRS 
Stariski SRS 
Shuyak I stand SP 
Cape Chiniak SRA 

SPECIAL MANAGEMENT 
CONSIDERATIONS 

Phase I 

Porcupine Creek SRS 
Dry Creek SRS 
Worthington Glacier SRS 
Lake Louise SRA 
Little Nelchina SRS 
Nelchina-Tazlina SR R 
Independence Mine SHP 
Nancy Lake SRA 
Willow Creek SRA 
Little Susitna SR R 
lditarod Trail 
Chugach SP 
Prince William Sound-

Marine Park System 
Sings Landing SRS 
lzaak Watton SRS 
Nilnunqa SHP 
Morgan's Landing SRA 
Ninilchik SRA 
Deep Creek SRA 
Anchor River SRA 
Anchor River SRS 
Homer Spit 
Kachemak Bay SP 
Caines Head SRA 
Fort Abercrombie SHP 

Phase II 

Eagle ST 
Montana Creek SRS 
Denali SP 
Chickaloon ST 
Alexander Creel< SRR 
Talachulitna S R R 
Talkeetna SRR 
Lake Creek SR R 
Kroto Creek SRR 
Kenai Keys SRA 
Whiskey Gulch SRS 
St. Augustine Island SPr 
Thumbs Cove SRS 
Fourth of July Creek SRS 
Safety Cove SRS 
Driftwood Bay SRS 
Sunny Cove SRS 

Phase Ill 

Little Tonsina SRS 
Matanuska Vall.ey 

Colony Farm SHP 
Finger Lake SRS 
Rocky Lake SRS 
Big Lake (East) SRS 
Big Lake (South) SRS 
Kenai River Islands SRSs 
Georgievsk Redoubt SHP 
Johnson Lake SRA 
Clam Gulch SR,A 
Shuyak Island SP 
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RECOMMEN-
DATION 
Page# 

65 
63 

102 
105 . 
107 
105 
102 
103 
63 
94 
62 
67 
66 
48 
49 
66 
48 

135 
62 

104 
62 
62 
49 
94 .; 

86 
65 
62 

103 
67 

109 
64 
64 
49 

15? 

MAP 
I 

UNIT TITLE 
I Page It (existing, proposed and future considerations) 

81 1901129 lditarod Trail 
73 Independence Mine SHP 

1'11 I zaak Walton SRS 
117 Johnson Lake SRA 
124 Kachemak Bay. SP 
117 Kasilof River SRS 
110 Kenai Keys SRA 
'113 Kenai River I stands SRSs 

72 l\epler-Bradley SRA 
99 ~<.eystone Canyon SRA 
70 King Mountain SRS 
81 l<.roto Creek SRR 
81 Lake Creek SRR 
56 Lake Louise SRA 
57 Little Nelchina SRS 
81 Little Susitna SR R • 

53 Little Tonsina SRS 
141 Long I stand SP 

69 Long Lake SRS 
113 Lower Kenai River SRSs 

68 IVlatanuska Glacier SRS 
72 Matanuska Valley Colony Farm SHP 
59 McCarthy SRS 
99 Mineral Creek ST 
8B Mirror Lake SRS 
79 Montana Creek SRS 
71 IVJoose Creek SRS 

112 IVlor·gan's Landing SRA 
82 Mt. Susitna SRA 

130 Mouth of Kasilof River SRS 
17 Nancy Lake SRA 
II Nc.~ncy Lake SRS 
su Neichina-Tazlina SRR 
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RECOMMEN-
DATION MAP UNIT TITlE 
Page# Page# (existing, proposed and future considerations) 

-
102 111 Nilnunqa SHP 
105 119 Ninilchik SRA ~ 

109 130 Nuka Island 
135 140 Pasagshak SRS 

86 88 Peters Creek SRS 
48 50 Porcupine SRS 
94 98 Prince William Sound Marine Park System 
63 76 Rocky Lake SRS 

134 139 Roslyn Beach SRS 
109 128 Safety Cove SRS 
135 141 Saultry Cove SRS 
103 112 Scout Lake SRS 
134 136 Shuyak Island SP 

I 104 113 Slikok SRS 
48 52 squirrel Creek SRS 

106 120 Stariski SRS 
108 125 St. Augustine SPr 

' 109 128 Sunny Cove SRS 
49 59 Susitna Lake-Tyone River SRA 
66 81 Talachulitna SRR 
66 81 Talkeetna SRR 
49 59 Tazlina Lake SRA 

. 
108 126 Thumbs Cove SRS 

48 55 Tolsona Creek SRS 
49 59 Tonsina SRR 
94 97 Valdez Glacier SRS 

106 120 Whiskey Gulch SRS 
64 78 Willow Creek SRA 
48 54 Worthington Glacier SRS 

134 138 Woody Island SRS 
67 81 Yentna River SRSs 
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EXHIBIT E 

7. Recreational Resources 

Comment 2 (p. E-7-17, para. 5) 

No structures are apparent in Figures E.7.6, E.7.7, and Eo7.8. Are the 
structures referred to those that are shown in Figure E~7.4? 

Response 

The structures referred to in para. 5 of p. E-7-17 in Chapter 7, Exhibit E 
of the License Application are shown in Figure E.7.4 in Chapter 7. 

Therefore, the last sentence of para. 5 on p. E-7-17 should read as 

follows: 

Those structures being utilized for recreational activities are located 

in Figure E .. 7.4. 

7-2-1 

.. • 

• 



EXHIBIT E 

7. Recreational Resources 

Comment 3 (p. E-7-18, para. 4) 

Verify that there are 11 structures at High Lake Lodge; e.g., seven struc

tures are shown in Table E.9.5 and indicate the presence of nine structures 

and two cabin foundations at High Lake Lodge. Information concerning 
structures as presented in Figure E.9.9 and Table E.9.5 should be compared 
and the discrepancies corrected. For example, the Tsusena Lake Lodge is 
located more than five miles from Tsusena Lake. 

Response 

The correct number of structures in the High Lake Lodge area is eleven (nine 
buildings and two cabin foundations) as indicated in Table E.9.5 in 

Chapter 9, Exhibit E of the License Application. In contrast to Chapter 9~ 
the recreation discussions in Chapter 7 consider only structures that are 

presently used or are suitable for use. Foundations are not included, nor 
are any collapsed structures e Therefore, for the purposes of Cha~ter 7, 

only the nine buildings in the High Lake Lodge area would be considered. 
With regard to mapping variations between Figur~s E-9-9 and E-7-4, as 

indicated in the legend for Figure E-7-4, the dot clusters shown in Figure 
E-7-4 represent building clusters rather than indiv'dual structures. 

Attached is a revised version of Figure E-7-4 that corrects discrepancies 
between Figure E-7-4 and Figure E-9-9. 
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IIATCH DEO~~ 
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raJ.:~eNI euwrc" 
I TY>, EACH OlD!) WATER TOWER SA5E DETAIL 

SCALlt I liZ.'" • 1'-o• 

HOLDING TANK 
DiSPOSAl IHS !RUCTIONS 

t CONNECT DISCI'ARG~ HOSE 
TO HOlDING TANK 

Z PLACE HOSE SECUqElY 
IN DRAIN, THE COVER I~ 
FOOT CPERAT£0 

3. OPEN TR.U .. [R TANK 
IIAI.VE. 

• WASH AWAY SPILI..AG£. 

ru NOTICE 
' THIS wAtER fOR 

""""' ,!i,.S.,~;t;/.;&~ 

In" all" IOLH 
··a.r. 

~ flUSHING II ClEANING 

L PURPOSES Cf<LY 
PO!Aill.[ WAT(R 
AVAilA0LE A'r 

_ WATERING STATION 
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EXHIBIT E 

7. Recreational Resources 

Ca.ment 4 (p. E-7-19, para¥1) 

Provide copies of any regulations developed by BLM for management of public 
trails located on local lands selected by Native Corporations. 

easements identified in the study area shown in Figure E.7.4? 
vide a map showing locations of the easements. 

Response 

Item #4 

Ar·e the six 

If not. oro-" . 

At the present time, the BLM does not have any adopted or fi na 1 i zed p 1 ans 
for the management of public trails located on lands selected by Native 

Corporationsll. The six easements discussed on p. E-7-19 of Chapter 7, 
Exhibit E of the License Application, have not been formalized. A 11 Notice 
of Proposed Easements 11 was published in 1979 and is currently being updated. 
According to BLM personnel, tbe revised notice will be published in July of 

1983-f/. The notice and location 11ap will be provided to FERC at that 
time (as Supplemental Attachment 7-4). The general locations of the trails 
under consideration are shown on Figure E.7.4 in Chapter 7. 

1/red Stevenson, Bureau of Land ~1anagement, Alaska State Office, Divis
ion of Resources. June 1983o Personal communication • 

.f./steve Durkee, Bureau of Land Management, Glennallen Resource Area. 
June 1983. Personal communicationo 
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EXHIBIT E 

7. Recreational Resources 

Ca.ment 5 (p. E-7-30, para. 2, p. E-7-97, para. 4, p. E-3-422, para. 3) 

Provide an explanation of the basis for anticipating that all game hunting 

by project personnel would be prohibited and provide a rationale as to how 

such a prohibition would be justified and enforced. 

Response 

The Power Authority does not intend to prohibit all game hunting by project 

personnel nor does it have the legal jurisdiction to do so. In addition, 

the Power Authority does not have any legal jurisdiction over hunting on 

public or private lands adjacent to project boundarieso However, in order 

to avoid the impact of local overharvests of game species during construc

tion, the Power Authority intends to: prohibit public access via the 

project road or airfield; prohibit employees and their families from using 

project access roads, temporary construction or 1 egging roads, and other 

project facilities for hunting or trapping; provide data from monitoring 

programs to the Alaska Department of Fish and Game (ADF&G) to assist in 

making appropriate recommendations concerning hunting and trapping regula

tions to the Board of Game; and fully support the regulations pertaining to 

hunting and trapping that are established by the Board of Game and the Land 

Management agencies in the project area. Special harvest regulations 

potentially instituted by the Board of Game may include the prohibition of 

all hunting within five miles of project roads, facilities, and construction 

activities as has been done at the Prudhoe Bay oil field and along the haul 

road to Prudhoe Bay. Other actions that the Board of Game may take are 

discussed on pp. E-3-519 and E-3-520 of Exhibit E. 
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Th~ Power Authority has the legal jurisdiction to implement these measures 
and will make it its policy to do so. The justification for their 
implementation is to avoid local overharvests of game animals during the 
construction period and to assure worker safety. Enforcement of these 
measures would be conducted by the project security force. ADF&G 
enforcement personnel and the Alaska State Troopers would handle the 
enforcement of Board of Game regulations. 
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EXHIBIT E 

7. Recreationa'l Resources 

Comment 6 (p. E-7-34, para. 3) 

Specify target dates for completion of studies and submission of the recrea
tion development plan for transmission line corridors. 

Response 

Subsequent investigation indicates that specific recreation development 
within the transmission corridor is not likely to be needed, and a separate 
recreation plan for the corridor will not be prepared. Existing and planned 
recreation in the area affected by the project transmission system is being 
evalu&ted in the summer of 1983 as part of ongoing transmission studies. A 
report on these activities will be available in November 1983. One element 
of the corridor and route slection process was avoidance of potential 
impacts to existing and planned recreation areas. A significant portion of 
the corridor would be located in areas with existing or planned recreation 
alternatives, such as off-road vehicle and foot trails, indicating that 
demand for recreational use of the corridors would not be great. Moreover, 
in more remote areas recreational access to the corridors must be balanced 
with other land use management objectives. As the transmission studies 
.cant i nue, the Power Authority wi 11 work with agencies and the pub 1 i c to 
develop an access polity for the transmission corridors, and to identify 
specific sites or areas along the corridors where recreational concerns 

req~ire special managment actions • 
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EXHIBIT E 

7. Recreational Resources 

Comment 7 (p. E-7-44 2 para. 8) 

Provide details demonstrating how this calculated recreation demand [Sec
tion 3.2.3(a)J was factored into development of the Recreation Plan, as 

presented in Section 5. For example, which of the proposed recreation sites 

would be required to satisfy demand at the year 2000? How would visitation 

to visitors centers at dam sites be factored into demand estimates? 

Response 

The selection of capacities and facility types for the recreation plan was 

based directly on the gross demand estimate~ and specific activity preferen

ces 'developed ·in the recreation demand study. Following the determination 

of appropriate uses, carrying capacity, and potential visitor demand for 

each site, demand calculations and phasing criteria were used to group the 

selected recreation opportur.?ties/improvements into phases (see pp. E-7-69 

through E-7-95 and E-7-105). This parallel development of recreation demand 

and recreation improvements allowed for flexibility in the recreation plan. 

In addition, the plan acknowledges that recreation activity will not occur 

exclusively within the sites or areas designated for development, but that 
it will also be dispersed at various levels throughout the entire study area 

shown in Figure E.7.6. 

Demand figures were used to deve 1 op both the p 1 an ned over a 11 capacity for 

the entire study area and the type and capacity of specific recreation 

improvements. In general, the visitation capacity of all sites proposed 
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for development in Phases I-V (exclusive of Watana Townsite and facilities 
at the bvo damsites) totals approximately 34,300 visitor days per" year. The 
estimated demand without the project in the year 2000 is 12,540 vi~itor days 
(see Table E.7.13 and pp. E-7-41 thr)Ugh E-7-47); the estimated demand with 
the project is 43,520 visitor days, for a difference (attributable to the 
project) of 30,980 visitor days. The proposed five-phase recreation plan is 
therefore sized to meet the projected above-trend demand, with surplus 
capacity of 3,320 visitor days to accommodate excess demand above the pro
jected level. Because the capacity for Phases I-IV is 22,365 visitor days, 
all of these sites plus 8,615 visitor days of capacity from Phase V would be 
required to meet the projected year 2000 de11and. The mix of proposed 
facilities and the specific needs the facilities are planned to serve, are 
designed to correspond to the projected general demand levels for individual 
activities. 

Because of the distance from major population centers and travel routes, and 
the nature of the facility as a tourist attraction, potential visitors to 
the damsite visitors• centers were considered as part of other site activity 
demand estimates~ Thus, it was assumed that visitors to the facility would 
also participate in recreation opportt;nities such as camping, picnicking, 
and hiking. 
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• EXHIBIT E 

7. Recreational Resources 

Comment 8 (p. E-7-67, para. 2) 

A. Provide a copy of the 1974 document by the U.Se Department of Agricul
ture that was used as a basis for calculating carrying capacity of the 

various recreation sites. 

B. Also provide details as to how the methodology presented in the docu
ment was "modified 11 for use in calculations of carrying capacity as 

presented. 

Response 

A. Attached is a copy of the document (Recreation Opportunity Inventory & 
Evaluation, June 1974, U.S. Department of Agriculture, Forest Service, 
Northern Region) that was used as a basis for calculating carrying 

capacity of the various recreation sites. 

B. The recreation capacity formula (as described on p~ 13 of the 1974 U.S. 
Department of Agriculture document) was designed to be used primarily 
in forested and mountainous areas. Because most of the potential 
recreation activity for the Susitna project is located in a tundY'a 
environment, the criteria for determining the Recreation Experience 
Unit ( REU) was expanded to reflect much 1 arger encounter zones. For 
example, the encounter zone for a trail in the Susitna area is gener
ally considered to be ·one mile in each direction in contrast to much 
shorter distances in forested areas. This is the only de vi ati on from 

the forest service carrying capacity formula. 
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.- Foreword 
• -: ·· .. This recreation inventory system is designed to provide 

· -/ ... .- ,. recreation opportunities data that are t~seful in land use plan-
.. _ ... ----·· ning. It identifies the primary characteristics of the Fore~ 

land base that are determinants of the kinds of recreation 
opportunities that are available to the public. It identifies how 
the land base can be used for recreation purposes. 

It focuses first upon people's preferences and then upon 
the recreation settings that people may use to gain satisfac
tions for these preferences. 

The data is adaptable for use in broad land allocation. 
When combined with long-range demand pr~jections of how 
the land base should be used for recreation, the inventory can 
provide National Forest land managers a basis for formulating 
long-range land use programs that are sensitive to the recrea
tion values of the land. 

The logic, procedures, and evaluations des:gned into this 
system have not been totally validated and may be debated. 
This is as it should be( for assumptions about people's orienta
tions toward a number of environmental intangibles are nec
essarily incorporated in the method. If the method acts as a 
catalyst for investigating these assumptions and if a better 
;method of 1ncluding environmental intangibles in planning ef-

... ·forts results, then the efforts that went into developing this 

1 
method will have been worthwhile . 

.. ; This recreation inventory system is adapted f~om that de-
veloped in 1973 by Rai Sehnert, Forest landscape architect on 
the Northern Region's Beaverhead National Forest. 
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IntrodUction 
"The demand for natural uses of National Forest lands is 

growing. In line with the increasing urbanization of America's 
public, the Nation's forests are being more and more looked 
upon for their experience output potential rather than their 
commodity output potential. In consequence, the need for a 
greater balance between natural and consumptive land uses 
on the National Forest becomes evident.'' (1) 

National Forests are rich in outdoor recreation opportun
ities. Their many streams and lakes, the variety and 
abundance of fish and wildlife, relatively primitive character, 
and the often superlative esthetic qualities of the landscape 
confirm this observation. . 

Simple acknowledgement of these attributes is insuffi
cient for land use planning. More precise definitions of the re
creation opportunities of the Forests are required. This is es
sential so that they may be weighed against other land use 
values when determining how the use of the Forests can best 
benefit people. 

• 

The basic purpose of this inventory uf recreation oppor'--~ 
tunities is designed to: 
1. Provide more precise definitions of recreation opportuni

ties. 
2. Provide a method for itemizing and evaluating, in an ex~ 

tensive fashion, the primary characteristics of the Forest 
land base that are determinants of the kinds of recreation 
opportunities available to the public. 

The inventory is composed of three interrelated parts. 
The first part results in a definition of current recreation 
opportunities in the qualitative sense. Discrete unit1 of land 
are characterized and evaluated to determine the degree of 
recreation opportunity they hold in relation to each other. 

The second part defines current recreation opportunities 
in the quantitative sense. These same units of land are 
characterized and evaluated to establish recreation visit capa
city estimates in relation to possible recreation management 
objectives (options). 

The third part defines means of predicting how current 
recreation opportunities could be altered, both qualitatively 
and quantitatively, due to changes in land unit characteristics 
that could result from various land use practices. 

These three parts are correlated with inventory premises, 
criteria, and procedures based on recreational research, other 
recreation inventory methods, and personal observation. The 
three parts satisfy the defined planning data needs for exten
sive planning purposes. 

In the documentation that follows, the above subjects 
are discussed in detail. The objective is to foster an under
standing of the logic for this inventory method, how it is ap· ~· 
plied, and how the data it pmvides may be utilized . 
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"One of the greatest voids in aval'lable data is a des
cription of the recreation resources, including 
measurement of the quality of land and water to 
provide recreation opportunities. Also, we simply 
cannot do effective planning without some mea
surement of the capacity, both sociai and physi
cal, of these lands and waters to provide quality 

recreation." 

Prausa, 7971 

ProVIdmg opportunitres fvr reueatron rn the National rli 
Forests 1s one of the multiple use management obJectives es- ~ 
tablished in the Multtple Use-Sustained Yield Act of 1960 
(Public Law 86-517). To provide recreation opportunities re
quires the allocation of land, money and manpower. These al
locations must be based on knowledge of the kind of 
recreation opportunities Forest visitors want and the kinds of 
settings required to provide these opportu{1ities. 

Frequently land managers do not hav.e adequate inform-
ation about the supply of recreation opportunities under their 
administration or how. the supply of recreation opportunities 
has changed ... or can change ... as the result of various 

land use practices. 
Land managers need the fol!owing data to adequately 

plan for long-range provision of recreation opportunities in 
harmony with the provision of other land use benefits: 

QUAUTAT1VE OEF\NlTlONS 
1, QUALITATIVE DEFINITIONS of recreation opportunities 
currently available because of the land's existing characteris-

tics. QUANTITATIVE OEF\N~TIONS 
2. QUANTITATIVE DEFINITIONS (estimates) of number of 
people who can take advantGge of available recreation oppor
tunities without diminishing the quality of the recreation 
experiences that are sought after. 

RESPONSE EST1MA TES 

• 

3. RESPONSE ESTIMATES of how the available recreation 
opportunities supply would respond to the possible effects of 
various land use practices (i.e., inc;reases or decreases in._ 
qualitative and quantitative terms}. 

The quc;litative and quantitative definitions are needed to 
gain an understanding of the present conditions that exist on 
the Forest. This is a necessary precursor to the planning ef
fort and the management decisions tha~ will stem from it. 
They serve to identify the relative attractiveness cf the land 
base for recreation uses. Land managers rr.ust know what is 
being supplied presently before they can gauge how ade
quate or inadequate the supply may be in relation to expected 
recreation opportunity demands. They need to know which 
types of recreation preferences the land base is capable of 
satisfying currentlY and which it is not. The differences :n the 
degree to which existing opportunities can satisfy such pre
ferences must also be known to guide eventual land use allo
cations ... which rnay act to increase, decrease, or maintain 
the supply of recreation opportunities over time. 

The response estimates are needed in sensitizing the 
land manager to the various management optians that mav 
result in land use allocations affecting recreation opportuni
ties. lntercompatibility between options must be recognized 
and understood in order to anticipate probable consequences 

"Planning for outdoor recreation must reflect 
people's differing and changing outdoor recrea-

tion preferences." 

of management decisions. 
The response estimates will be used by the administrat.or 

in determining where the continued application of a 
recreation opportunity management option ... or app!lc.~tion 
of the option in new areas ... will be feasible and beneficiaL 

Outdoor Recreation 
A Legacy for America 

These recreation opportunity data must also te 
compatible with the analysis methods used in the total land_ 
use planning process. To be compatible they need to be pre · 

sented in the following formats: 

.. .. 

.. 



Mapped data. Preferabiy on 1-inch-to-the-mile scale. This 
iacilltates comparisions wlth other mapped data in necessary 
geographical analysis for suitability. feasibility, and intercom
patibility analysis in the total planning process. 

• 

• 

Visitor days (VD}. Should be used as the basic unit of mea
sure in preparing quantitative definitions. This facilitates com
parisons with the recreation portion of the Land Use De
mands anaylsis and the present National Forest recreation 
use estimation procedures. · · _ · 

Time context. Response estimates of how the available re
creation opportunities supply would vary due to the possible 
effects of various land use practices (i.e., increase or de
crease in qualitative and quantitative terms). 
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#The manager and planner must, in order to better 
serve their public, ·understand the visitors, their 
motivations, their attitudes and perceptions and 
plan for these. " 

Shaler, 7 9.7 7 

RECREATION MOTIVATIONS 

Tnts 1m.entor~ and e\.ai~at1on mei'lua tS oestg'led to 
meet the s~ated planni'ig data needs The design ·Aa£ devel 
oped by focusing, first, upon people's recreation preferences 
and, then, 1.1pon the recreation aettings people may use to 
satisfy these preferences. 

From research findings and observation, it is known that 
people seek outdoor recreation to satisfy certain 
psychological and emotional needs (2, 3, 4,J. ·outdoor recrea
tion motivations include (5): 

• To escape temporarily one's everyday lifespace 
• To replenish or restore adaptive energies 
• To share a pleasant experience with others 
• To maintain a social identity 
• To collect status symbols 
• To apply and develop a skill 
• To explore 
Anaylsis of the motivations indicates that many different 

activities, in many different settings, can serve to meet a vari
ety of outdoor recreation needs. National Forests provide 
visitors with outdoor recreation opportunities for a wide vari
ety of activities including these: 

• Hiking 
• Snowmobiling 
• Picnicking 
• Nature Study 
• Hunting 

-big game 

- game birds 
- water fowl 

• Backpacking 
• Car Camping 
• Downhill Skiing 
• Cross-country Skiing and 

snowshoeing 
• Trapping 

- • Visitation 
• - Historical Areas 

- Interpretive Exhibits 
• Nature Photography 
~ Collecting 

-rocks, minerals and 
fossils 
- Flora (berries, mush
rooms, etc.} 
- Artifacts (arrowheads, 
chips, etc. l 
- Animal remains 
{Antlers, etc. 

• Observing wildlife 
• Swimming 
• Viewing scenery 
• Driving and sightseeing 

from car 
o Competitive games 

(football, etc.) 
• Climbing (Mountains, 

rocks, etc.) 
• Water Skiing 
.. Motorized Racing 

- snow vehicles 
~ land vehicles 
- water vehicles 

• Quiet Boating (rowboats, 
rafts, canoes} 

• Non~competitive games 
• Organized activities 

- resort vacationing 
- Scouting 
- guided tours 
- attending talks and 
programs 

• Backcountry camping 
• Spelunking 
• Fishing 
• Etc. 

Attempting to identify all the opportunities in engaging 
each recreation activity would be a monumental task. 
Instead, people's general recreation preferences ior different 
kinds of recreation settings, and the conceptually related 
activities that may be carried on within them are utilized. 

People exhibit different orientations in selectin recrea
tion settmgs an recreation actiVIties, eop e emonstrate 
different recreational preferences in satisfying their recrea· 
tiona! motivations. All of the different preferences constitute 
a recreation pr.eferences specturm. For Forest-based recrea
tion, these differences range from setting preferences that 
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a't:- compieie!y natural and are frequented by few people to 
ttighly developed settings frequented by many people .. 

RECREA TlON PREFERENCES TYPES 

Recreation preferences types are the differing general 
choices people exhibit, or may potentially exhibit, in their sel
ection of recreation setting and recreation activities to satisfy 
their recreational motivations. They are overlapping portions 
of the total recreation references spectrum that the ublic 
may express demands or. rea tsttc 1 ent1 tcatton o t e 
existing supply of recreatton opportunities can be created by 
dividing the recreation preferences spectrum into five distinc
tive recreation preferences tVP.es, and describing these types 
in terms that can be related to the characteristics of the 
Forest. 

FIGURE AA 

ci ve~: U'fV.Hr1 

"We know that all recreationists do no.t perceive 
the environment in the same way; what is a quality 
recreational experience to one may be entirely un
desirable to another. " 

Lime and Stankey, 7971 
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Patterned after, and adopted from, studies by Hendee, 
Gale, and Catton, 1971 (6); Bond and Whittaker, 1971 (3); 
and Scholer, 1971 (7), tha five distinctive recreation prefer
ences types utilized in this inventory are: 

-.:... 
TYPE I - ACTIVE-APPRECIATIVE 
Orientations toward using natural, unmodified environ

ment for the appreciation and understanding of natural phe
nomena; as a source of intellectual and/or physical 
challenges; for seeking solitude; and for esthetic 
stimulations. 

Setting .Preferences: Places which contain interesting 
and/or chaJien~ing natural phenomena, that are highly stimu
lating to the senses, free of pollutants, far from modern 
human influences, inaccessible to motorized vehicles, and, 

I 

· generally, devoid of people. 
Activity Preferences:· Pursuits requiring high levels of 

self-reliance and outdoor skills such as mountain climbing, 
boat travel (canoe, kayak), backpacking (and associated pt5;
suits such as seeing natural scenery, nature study and photo
graphy, camping, etc.l, ski touring, spelunking etc. 
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,L. CT IVE EXTRACTIVE 
Or•P'"'i~Hic,r>s tov. ard ... s '"'9 'latural or semi-primi~ive en· 

vHc.-~ ~.':;'~·: H• S':::c•chmg for and extractton of indigenous ftsh 
.and o· gamE: spscies, rocks, minerals, edible plants, etc., 
and ior enJoyment of the phystcal surroundings in which such 
extractable objects are found. 

Setting Preferences: Places which contain numerous ex
tractable objects and other interesting natura.! phenomena, 
that are highly stimulating to the sense, free of -pollutants, 
somewhat removed from most human influences, somewhat 
difficult to access with conventional motor' vehicles and in 
which few people will be encountered. . 

ACTIVITY PREFERENCES: Pursuits such as hunting 
(various animal species), fishing (various kinds), collecting 
(e.g., rocks, minerals, edible plants). etc., that require a 
moderate to high degree of outdoor skills. 

~ TYPE Ill - PASSIVE-APPRECIATIVE 
Orientations toward using semi-primitive, lightly devel

oped areas for relaxing in natural surroundings; as a source of 
tranquility and freedom from tension; and for esthetic stimu-
lation. 

Settino Preferences: Places which contain interes!ing 
natural phenomenaTespecially water bodies) and or 
rudimentary comfort and convenience facilities, that are 
stimulating to the senses, free of pollutants, somewhat 
removed from human influences, offering fairly easy access 
with conventional motor vehicles, and in which uncrowded 
conditions (relatively few people) prevail. 

Activity Preferences: Low-stress (emotional, physical) 
pursuits ... such as vehicle-oriented camping (small camp
grounds or roadside). picnicking, pleasure driving, casual hik
ing, pleasure boating, etc., ..• that require only moderate 
outdoor skills. 

TYPE IV - SOCIABLE-LEARNING 
Orientations toward using moderately developed areas 

and surrounding environment for intentional social and inter
action and group learning experiences·. ·· · 

Setting Preferences: Places which contain developments 
that facilitate soc1al Interaction with other recreationists 
and or interesting features that can act as foci for learning 
experiences. that are easy to access with conventional motor 
vehicles, virtually· free of pollutants; and 1n which the pre
sence of other people is expected. 

Activity Preferences: Pursuits fostering interaction with 
others such as resort vacationing, camping (moderate to 
large campgrounds). attending talks and programs, visiting 
exhibits and local interest features. group nature study. or
ganization sponsored activities (Scouting, summer camps), 
etc., that require minimal outdoor skills. 

TYPE V - ACTIVE-EXPRESSIVE 
Orientations toward usmg highly-developed areas for 

soctal interactions with many other people and for pursuits 
which allow for the expression of learned physical abilities . 

. Setting Preferences: Places which contain developments 
that factl1tate = act1ve ·sports; with easy access with conven
tional motor vehicle:s; virtually free of pollutants; and in v,•hich 
numerous other people are expected. 

ActivitY Preferences: High physical and emotional stress 
pursuits, such as vVa'tef'skiing, downhill skiing, field sports. 
ractng !land, water or snow vehicles). etc .. that require virtu-
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all'r no outaoor skills, but do requ1re moderate to h1gh level 
soon skdls 

As tS tmplied in Fig .AA. the five different types do not dl· 
v•de the tc•al recreation preferences spectrum m a dtscrete 
fashion. They overlap one another. ihe Sefting and act1v1ty 
preferences of one type may part1ally satisfy some of the set
ting and activity preferences of other types. 

When pre1erence types are analyzed, two general orien
tation patterns are discernable. First: an orientation toward 
interaction with the natural environment, which ranges from 
weak in Type V activities to strong ir1 Type I activities. 
Second: an orientation toward seeking social contact with 
o~hers,ranges from weak in Type I activities to strong in Type 
V activities. Research findings, which identify recreationist 
characteristics and preferences, attest to the general exist
ence of such patterns. (2, '3, 8, 9) 

Preference types encompass this interest continuum and 
may be used as defil"ers of the ranga of recreation opportun
ities the public may demand. Therefore, it is in terms of these 
Types that the Recreation opportunities are inventoried and 
evaluated. · 

RECREATION OPPORTUNITIES 

Recreation opportunities are defined as favorable en
vironmental anc~ social circumstances that can satisfy the 
visiting public's various recreation preferences. Their 

. existence, and the degree to which they can satisfy prefer
ences, is assumed to be dependent upon the characteristics 
of the recreation setting. The recreation opportunities exist 
independent of demand; they exist whether or not people 
choose to take advantage of them. 

The kind of recreation opportunities defined by this 
inventory in qualitative, quantitative, and response estimate 
terms, are those that can satisfy the five recreation preferenc
es types detailed above. The setting preferences are the 
"cornerstones" for each type. A basis for deriving the plan
ning data needs is created by rewording the definitions in 
terms of recreation setting characteristics that can be inven
toried and then matching them in a systematic manner 
against the inventoried characteristics of actual recreation 
settings. 

Before this matching process can be~1in 1 however, recre
ation settings and their characteristics which qualify settings 
for recreation opportunities must first be described.(10l 

RECREATION SETTINGS 

The Forest land case is an aggregation of recreation set
tings (discrete portions of the Forest land base) when viewed 
from an outdoor recreation standpoint. While engaging in re
creation pursuits. people relate to these settings through their 
senses and identify the exp~r!~nces they gain with them. 
They impart a sense of place up(ln visitors. These units of 
land are called Recreation Experien~e Units (REUs}. 

The approximate boundaries of the settings are delineat
ed in accordance with certain mapping criteria (see Inventory 
Procedures). Due to the mountainous terrain that is charact-
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The REUs permit differentation of recreation oppo11uni~ 
tias from place to place in qualitative terms, and provide foci 
for the determination of the quantitative definitions (visitation 
capacity estimates). They are also considered as logical recre
ation management units. 

REU mapping covers all of the Forest land base as well as 
some strongly related lands in other ownerships. It is 
assumed that al! land areas contain some degree of recreation 
opportunity to satisfy at least one or more of the recreation 
preferences types. 

RECREATION EXPERIENCE UNIT CHARACTERISTICS 

The setting preferences for each recreation preferences 
type refer to places, interesting features, recreation develop
ments. degrees of sensual stimulation, access, distance, lev
els of pollution, and encountering other people as the setting 
variables. The degree to which recreation opportunities satis
fy all five types of recreation preferences in individual REUs 
will depend upon the existence of. and: or qualities of, such 
variables wrthin the unit. To describe the actual charactertS1· 
1cs that exist. each REU is inventoried in terms of five maJOr 
variables: 
A Attractive Features 
B Accessibility 
C. Remoteness 
D. Visual Resource Characteristics 

. E. Discord Elements 
The general definitions of these REU characterisitcs are 

as follows: 
Attractive Features (A) 

are the special natural and cultural attributes to 
which people may be drawn in their recreation pur· 
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~~ 1~ · '1t: ftto.1 ..... tJ~r "'nd. and retOtlVe St;~ l.CdnCe of 
the attractl\'e features in an REU can have an 1mpor
~es'1: be::·,'"~g c . .- the recreatior o:Jportuni\res the unit 
ho•as for each preferences ty-pe. 

~ccess•b1itt) 1 B 1 

refers to the k1nd of travel fac1i1ties that lead to and 
are contained in an R EU and that act as the determi
nants of the mode of travel that may be used to ac
cess the unit. 

Remoteness {C) 
refers to the distances :from the geographical center 
of an R EU to various kinds of travel facilities not 
contained in the unit. These distances are indicators 
of how difficult or easy it may be to access the unit. 

Visual Resource Char_gctgristies (i)) 
refer to the · coroposite of the REUs visible 
phenomena that acts· as the determinant of how vis
ually stimulating the unit may be. 

Discord Elements {E) 
refer to persistent forms of contamination charac
teristicsthat are readily evident to the senses (e.g., 
polluted water, disagreeable odors, loud noises, 
etc.). 

In addition to the above, Visitation Capacity Elements 
are certain characteristics that are utilized in the estimation of 
REU visita'tion capacities for each of the preference ty.pes. 
They are unit variables such as acres, miles of travel facilities, 
recreation facilities design capacities, etc., that are combined 
with preference types constants to calculate REU congestion 
limits. 
. The$e cf,aracteristics address the stated setting prefer-
ences variables. Places are, of course, the REUs themselves; 
interesting features and recreation developments are included 
under attractive features; degrees of sensual stimulation are 
addressed by the visual resource characteristics; access by 
accessibilty; distance by remoteness; and levels of pollution 
by discord elements. Encountering other people is addressed 
by the visitation capacity elements (in conjunction with the 
preference types constants). 

The Inventory Procedures section describes the methods 
employed to inventory these characteristics, and includes the 
various subvariables of the characteristics that are considered 
and related to the inventory criteria. 

RECREATION OPPORTUNITIES 
SUPPLY QUALITIES 

To qualitatively define the supply of recreation opportun
ities currently available to the public, the inventoried charac
teristics of each mapped R EU are matched against the setting 
preferences of each recreation prefere11ces type. Top, pg. 9 

Each REU is, in effect, rated to determine the degree to 
which it matches the slated setting preferences of each type. 
This is accomplished by assigning sets of positive or negative 
rating values (numbers) to all the REU characteristics that 
have been selected for inventory. These rating values are em
pirically derived. They are intended to r~flect the degree to · 
whieh each REU characteristic contributes to ; or detracts 
from, the preferred or optimal recreation settings for each 
preferences type. The actual rating values that ar.e used, 
along with instructions for how they are used, are listed in a 
set of tables in the Data Evaluation Procedures section. 

8 

''The needs and motivations of recreationists vary 
considerably,· so do recreational areas. We must 
strive to match the tvvo,· if we fail to do so, individ· 
ual recreation areas will tend to become homo
genous, lacking the variability and diversity 
needed in a recreation complex. We cannot please 
everyone ever,'where. " 

Lime and Stankey, 1971 

"The most critical research challenge lies not only 
ln developing hypothetical models of human 
response to amenity stimuli . . . but more impor· 
tant, ln quanitfying the satisfaction values of those 
amenities. " 

Shafer and Moeller, 7977 
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The compiled inventory data for each REU is 
systematically matched with the rating values in these tables 
to determine various numerical Recreation Opportunity In
dexes. These Indexes are the value totals that result from the 
matching procedure. They are generated in accordance with · 
the following formula: 

+A ± 8 ± C + D - E = Opportunity Preferences 

I 

Recreation I Each 

Where: 

. Index Type 

A= Attractive Features variables value ratings 
8 = Accessibility variables value ratings 
C = Remoteness variables vaule raings 
D = Visual Resource variables value ratings 
E = Discord Elements variables value ratings 

The five Opportunity Indexes that are generated for each 
REU integrate the inventoried data variables of each REU. 
They indicate the degree of opportunity each REU holds to 
satisfy the five recreation preferences types (i.e. 1 the higher 
the Index, the greater the degree). 

The Indexes for each of the mapped REU's become 
meaningful as qualitative definers of the available recreation 
opportunities supply when they are categorized into Recrea
tion Opportunity Classes. These Classes place the Opportuni
ty Indexes on a common comparison base. They are estab
lished by estimating where the opportunity cut-off points 
(minimums) and opportt: :ity optimums {maximums) lie along 
the total opportunity index ranges that can be generated for 
each preference type and then dividing these estimated 
ranges by the desired number of opportunity classes. This al
lows for the analysis of a generated opportunity index in terms 
of whether it represents an actual opportunity and how close 
to the defined optimufTI it may be. 

After all the REU's within the planning area have been in
ventoried and rated, a qualitative appraisal of the available re
creation opportunities supply can be conducted. The supply 
can be characterized in terms of: 

a. The number of REU's in each Recreation Opportunity 
Class for each Preferences Type. 

b. The number of acres in each Recreation Opportunity 
Class for each Preferences Type. · 
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c. The ge~graph1ca. d::;tributton of thE- REU 5 ... £:ach 
Opportunity Class for each Preferences Type 

\"./hat thts approach attempts to do is tc inte·~·et the 
qualnat1ve meaninas of the inventoried REU characteristiCS 
on the basis of the -differing orientations toward ph'r Sica I en
vironment that are described for the five recreation preferenc
es types. It assumes that the environmental characteristics 
(natural and culturall of any REU are the primary determi
nants of the degree of recreation opportunities that exist. It 
also assumes that these degrees of opportunity can vary in 
direct proportion to the changes if.'T environmental character
istics that can be effected. In application, it would treat the 
presence of a two wheel drive road,for example, in an RELJ as 
a detriment to Type 1 and, to a lesser extent, Type 2 rec;ea
tion opportunities. Conversely, it would treat the same road 
as an asset to Type 3, 4, and 5 10ecreation opportunities. If the 
road were to be closed, a rise in oppon·.mity would be regis
tered for Types 1 and 2, while Types 3, 4 and 5 would register 
progressively greater declines. Thus a road (or any other REV 
characteristic) is not automatically 'good' or 'bad' fm recrea
tion; how it may be perceived is dependent· upon ~he recrea
tion preferences of people. 

RECREA iiON OPPORTUNITIES 
SUPPLY QUANTITIES 

To Quantitatively define the supply of recreation oppor
tunities that is currently available to the public, the inventor

' ied Visitation Capacity Elements o·f each mapped R EU are uti
lized to generate estimates of how many people can take ad
vantage of the supply without substantially diminishing the 

• quality of the experiences that are sought after. 
These estimtes are based on the assumption that there 

are points of diminishing returns in gaining recreation satis
factions. If the number of people taking advantage of the re
creation oppor;tunities of any particular area (e.g .• an REU) 
exceed certain levels, feelings of congestion will result. ( 11) 
The points at which these feelings of congestion become in
tense enough to cal.,lse the aggregate recreation satisfactions 
of all visitors to qecline may be called the Social Visitation 
Capacity levels of an REU. . 

Not~ that Visit~tion Capacity levels are referred to. Capa
city can be judged only in light of the possible management 
objectives for a g•ven area. Tl,ese objectives must define 
what type of recreation opportt\:lities the area is to provide, 
Without definitive objectives, it i;;; r:.:·t possible to estimate the 
visitation capacity for any location CJr to manage for it. ( 12) 
Who's preferences are to be satisfied must be .known. If, 
tterefore, the potential to manaqe an area in several different 

~"ways exists, severaf different Visitation Capacity levels will 
also exist. . 

The five Recreation Preferences Types that were dt:fined 
earlier offer a basis for estimating the differing Visitation Cap
acity !svels thac may be characteristic of any particular REU. 
If the preferences that were d~scribed are to be satisfied, cer
tain 5ets of management objectives are implied. These object
ives, &swell as examples of managemertt actions t~at could 
be taken to realize them, are incorporated in the following .B..e: 
creation Management Options: 

RECREATION - TYPE 1: (Active-Appreciative) 
Provide recreation opportunities for forest visitors with 

10 

7 ,':t Clt~\J/:t·" C)f rft re,=1t101~ e>..pr;.r1er:::: deper1ds 
largely on the qua/tty of rhe recreatJon eiw:ron
ment ... •· 

Shafer and ;t1oeller! 1971 

· The goal of m3x.imiZlng user sattsfacr1on for a 
given geographic area can only be mer tf we pro
vide a spectrum of opportumr,ec; that meets the di
verse and often conflicting tastes of the public." 

Lime and Stankey, 1971 
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or1entat10ns tov.ard us1ng natural, unmod1f1ed envrronmem 
for the application and understanding of natural phenomena. 
as a source of intellectual and or physical challenges. for 
seeking solitude: and for esth~tic stimulation; by providmg 
recreation settings iREU'sl which contain interesting and or 
challenging natural phenomena, that are highly stimulating to 
the senses, free of pollutants, far from modern human influ
ences, inaccessible to motorized vehicles and generally 
devoid of people. 

Possible Management Actions: 
a. Rehabilitate developed land to a natural state (e.g., 

close roads, remove ~1cilities, etc.). . 
b. Restrict mode of t~avel within senings to foot or horse 
-traffic. 

c. Limit visitation when it begins to exceed the T -I Social 
Visitation Capacities { GAOT and/ or yearly) that have 
been estimated for the settings {or their Physical Car
rying Capacities ... whichever is reached first). 

RECREATION - TYPE II: {Active-Extractive) 
Provide recreation opportunities for Forest visitors with 

orientations toward using natural or semi-primitive 
environment for the search for and extraction of indigenous 
fish and/or game species, edible plants, rocks, minerals, etc., 
and for enjoyment of the physical surroundings in which such 
extractable objects are found, by providing recreation set
tings (REU's) which contain numerous extractable objects 
and other interesting natural phenomena, that are highly 
stimulating to the senses, free of pollutants, well removed 
from most human influences, somewhat difficult to access 
with conventional motor vehicles and in which few people 
will be encountered. 

Possible Management Actions: 
a. Rehabilitate developed land to a semi-private state. 
b. Construct trails, rudimentary (4-WD) roads, primitive 

campsites, etc., in undeveloped settings. 
c. Limit visitation when it begins to exceed the T -II 

Social Visitation Capacities (GAOT and/or yearly) 
that have been estimated for the senings (or their 
Physical Carrying Capacities . . . whichever is 

reached first. 

RECREATION - TYPE Ill: (Passive-Appreciative) 
Provide recreation opportunites for forest visitors with 

orientations toward using semi-primitive or lightly developed 
areas for relaxing in natural surroundings; as a source of tran
quility and freedom from tension; and for esthetic stimula
tion, by providing recreation settings (REU's) which contain 
interesting natural phenomena (espcially water bodies} 
and/or rudimentary comfort and convenience facilities, that 
are stimulating to the senses, free of pollutants, somewhat 
removed from human influences, fairly easy to access with 
conventional motor vehicles, and in which u·1crowded condi
tions {relatively few people) prevail. 

Possbile Management Actions: 
a. Construct trails, forest roads, small i,;ale 

campgrounds, picnic grounds, etc,, in stimulating, 
undeveloped senings. . 

b. Limit visitation when it begins to exceed the T-Ill 
Social Visitation Capacties ( GAOT and/ or yearly) 
that have been estimated for developed senings (or 
their Physical Carrying Capacities ... whichever is 
reached first). 
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RECREATION- TYPE IV: (Sociable-Learning) 
Provide recreatton opportunities for forest visitors with 

onentations toward usmg moderately developed areas and 
ihe surrounding erwironrnent for intentional social interaction 
with others and as a focus for participating in group learning 
experiences, by providing iecreation settings (REU's) which 
contain development that facilitate social interaction with 
other recreationlsts and/ or interesting features that can act 
as foci for learning experiences, that are easy to access with 
conventional motor vehicles, virtually free of pollutants, and 
in which the presence of other people is expected. 

Possible Management Actions: 
a. Preserve and develop interesting natural and cultural 

attractions to provide foci for learning experiences 
and social interactions. 

b. Construct forest roads, moderate to large camp
grounds, picnic grounds, etc. 

c. Induce private individuals to develop resorts, organi
zational sites, and other operator maintained facili
ties. 

d. When visitation begins to exceed the T-IV Social 
Visitation Capacities ( GAOT and/ or yearly) that have 
been estimated for developed settings, add further 
developments to increase their Capacities (to the limit 
of their Physical Carrying Capacities . . . if 
necessary). 

RECREATION - TYPE V: (Active-Expressive) 
Provide recreation opportunities for forest visitors with 

orientations toward using highly developed areas for social 
interactions with many other people and for popular pursuits 
which allow for the expression of learned physical abilities, by 
providing recreation settings (REU's) which contain develop
ments that facilitate active sports, that are easy to access 
with conventional motor vehicles, virtually free of pollutants, 
and 1n which the presence of numerous other people is ex-
pected. . 

Possible Management Actio~: 
a. Construct modern forest roads, large scale modern 

campgrounds, etc. 
b. Induce private individuals to develop '.'"'Jinter sports 

sites, public services, and other opeiator maintained 
facilities. 

c. When visitation begins to exceed the T-V Social 
Visitation Capacities (GAOT and/ or yeariy) that have 
been estimated for developed settings, add further 
developments to increase their Capacities (to the limit 
of their Physical Carry Capacities ... if necessary). 

These five Management Options define the type of re
creation opportunities that may be provided. To apply the op
tions calls for qualitative definitions of the available recreation 
settings. How these definitions are generated has already 
been described. 

The Options also call for, and act as a focus for, the 
estimation of. the Social Visitation Capacities of the mapped 
REU's. The primary purpose of such estimates is to roughly 
gauge how many visitor days the forest land base is currently 
capable of supplying to satisfy forest visitors in relation to 
their differing recreation preferences. This will allow for a 
quantitative comparison of the available recreation opportun
ity supplv with the current and projected demands for such 
opportunities. Judgements about how adequate the available 
supply is to meet current and projected demands can then be 
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Great accuracy in the estimation of Vtsitai.on Capacities 
is n·ot a goal. Reasonable, reproducible estimates and straight 
forward estimation procedures are. How accurate the esti
mates are can only be gauged by the responses .of the visiting 
public. People will indicate when the Visita~ion Capacities of 
the REU's they use have been reached. (11} Jf the estimtates 
have been either understated or overstated, they can be 
revised accordingiy when such feedback is received. The esti
mates serve as a startif1g point for the definition of realistic 
Visitation Capacities. They are specula·tions about when the 
actual Visitation Capacities will be reached. 

The estimation procedures that are employed actually re
sult in three interrelated Visitation Capacity descriptors: 
Groups At One Time (GAOT} estimates, Yearly Visitation 
Capacity (VC) estimates, and Yearly Visitation Potential (VP} 
estimates. 

The GAOT estimates address the question: "How many 
groups of people can an REU accommodate at any one time 
before its peak Visitation Cap city for each Preferences Type is 
exceeded?" They are calculated by combining the inventoried 
Visitation Capacity Elements of an. REU with estimation Con
stants that have been derived for each of the five Preferences 
Types. This combining operation is accomplished by utilizing 
five simple ( GAOT) estimation formulas that integrate the Ele
ments and Constants in set fashions. The use of such formu
las assures that the estimates can be analyzed and reproduc
ed. 

Groups of people are used to express (GAOTl estimates 
for three reasons. First, feeling of congestion are assumed to 
stem from encountering strangers rather than from inter
actions among persons that are engaging in recreation pur
suits together. Second, most people engage in recreation 
pursuits in numbers of two or more. Thirdly, groups, which 
are treated as if they were individual persons in the subse
quent yearly VC estimates calculations, hedge against day
night length of stay, weekend-weekday visitation probability 
differentials and thus keep VC estimates realistic. (Group size 
is limited to a maximum of four p~rsons in Preferences Type I 
&II and fiv~ p~rsons. in Preferances Type !II,IV, & V for calcu
lation purposes.) 

The yearly VC estimates address the question: ''In light 
of the number of visitor groups that it can accomodate at any 
one time, how many visitor days of recreational use would 
reasonably describe the yearly Visitation Capacity level of an 
REU for each Preferences Type?" 

They are calculated by multiplying the (GAOT) estimates 
by the estimated number of days per year that an R EU could 
be used for each Preferences Type. These totals are then 
multiplied by a constant to convert them into the Visitor Day 
units of measure that are required tC' meet the Planning Data 
Needs. 

-The yearly VP estimates address the question: "In light 
of its yearly Visitation Capcity levels and its Qualitative Defi
nitions (i.e., Rec;eation Opportunity Class ratings), how 
many visitor days of recreational use would reasonably des
cribe the yearly Visitation Pot&ntial of an REU for each Prefera 
ences Type?" They are calculated by multiplying the VC 
estimates by ten percen( of the respective Recreation Oppor
tunity Class ratings that have been generated for the R EU. 
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The Visttation Potential estimates are necessary since 
the analysis procedures that are used in the Planning Process 
call for the representation of the Forest's recreation values in 
visitor day terms. The Visitation Capacity estimates alone are 
insufficient for this purpose because they do not incorporate 
setting quality considerations. They are not sensitive to the 
fact that recreationists will utilize high quality recreation 
settings before turning to equally available but poorer quality 
ones when given the choice. The VP estimates do incorpor
ate these considerations and are therefore regarded as the 
most logicai Quantitative Definitions of the recreation oppor
tunities supply to use for analysis purposes. They are one way 
of synthesizing the quantitative and qualitative recreation op
portunity supply definitions. 

The actual estimation procedures for generating the 
GAOT, VC, and VP quantitative definitions are described 
further in the Data Evaluation Procedures section. After the 
GAOT, VC and VP estimates for all the REU's within the plan
ning area are completed, a quantitiative appraisal of the avail
able recreation opportunities supply can be conducted. The 
supply can be characterized in terms of:) 

a. The approximate total peak Visitation Capacity, year
ly Visitation Capacity, and yearly Visitation Potential 
of the Forest land base for each Recreation Prefer
ences Type. 

b. The number of REU's that would be required to main
tain the current or altered Visitation Capcity levels for 
each Preferences Type (or the acreage total that 
these REU's constitute). 

c. The geographical locations of the REU's to assess 
their relative values for each Preferences Type on the 
basis of the Visitation Potential estimates. 

The Recreation Management Options also call for the es
timation of the Physical Carrying Capacities of the mapped 
REU's. Such Capacities are defined as the amount and char
acter of recreation use beyond which the physical resource 
will be unacceptably altered. (13) Despite their importance as 
land management guides, no direct attempts are made to es
timated these capacities in this inventory method. 

It is felt that meaningful Physical Carrying Capacity esti
mates can only be derived from detailed case by case, field 
studies. Managing an R EU within its Physical Carrying Ca
pacity will require special data regarding the nature of the 
physical impacts that recreationists are causing and sqecific 
management actions to mitigate such impacts. Since the 
data this inventory seeks to provide is aimed at the Long 
Range Strategic Planning level and not a finite management 
concerns, the estimation to these Capacities is deferred for 
subsequent planning levels (Short Range Planning and Imple
mentation Planning). 

RECREATION OPPORTUNITY 
SUPPLY RESPONSE ESTIMATES 

The Qualitative and Quantitative definitions of the recre
ation opportunities supply are based on the inventory and e
valuation of existing environmental characteristics. The in
ventory postion measures the existing characteristics in terms 
of number, kind and qualities. The evaluation portion attach
es vVeights and values to the inventoried characteristics so 
they may be systematically integrated into Recreation Oppor
tunity Indexes and Classes, GAOT estimates, yearly VC 
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431 i \ tS1tor aays for the sattsfaction of Type Ill Recreation 
Preferences, it is because of the unique combination of en
vironmental characteristics that exist in the REU. Should the 
number. kind and qualittes of the REU's existing characteris
tics change for some reason, its Qualitative and 'Quantitative 
opportunity definitions wiU also change. · · 

Response Estimates are predictions of how much recrea
tion opportunities are" likely to change if t'he environmental 
characteristics of the mapped REU's are altered. They are a 
means of alerting land managers to what the consequences 
of applying the various Land Mangement Options are (for 
timber, range, watershed, wildlife, recreation, wildemess, 
and other types of Forest management). 

Each Management Option is composed of a set of pos
sible management actions (e.g., road building, timber har
vest, recreation facility construction, etc.) which can change 
the existing environmental characteristics of the mapped 
REU's to differing extents. The changes that would result if 
an Option were applied on the land base can alter the existing 
recreation opportunities supply. Options which include act
ions that will increase Accessibility and lessen Remoteness 
will tend to increase opportunities for satisfying Type Ill, IV 
and V Recreation Preferences. Conversely, they will generally 
decrease opportunities for satisfying Type I and II preferenc
es. Options which include actions that will impair Visual Re
source characteristics, remove Attractive Features, or 
increase the occurrence of discord element will decrease op
portunities for the satisfaction of all the Preferences Types. 
Options that will respectively enhance, add, or lower the oc
currence of these variables will increase opporuntities for all 
of the Types. How the Options affect the Visitation Capacity 
Elements will also result in increasw;md decreases in the rec-
reation opportunities supply. · 

Not all of the environmental changes that could result 
from the application of such Management Options are of a 
permanent nature. Their potential for altering the e·xisting rec
reation opportunities supply is directly proportional to how 
long they remain in existence. Consequently, they must be 
presented in terms of how long they are expected to last and 
how the intensity of their effects will vary through time. This 
is accomplished by presenting the Response Estimates that 
are needed for planning purposes in the form of Output Time
streams. Output Timestreams describe the flow of nutputs or 
commodities that result from the application of a given Man
agement Option. They are year-by-year predicitions of the 
precentage increases or decreases in outputs that are 
expected to occur if an Option is applied on the iand base. 
These percentage increases or decreases are referenced to 
the output levels that are being sustained under present man
agement conditions. 

The five Visitation Potential estimates that are generated 
for each R EU serve to describe the present condition output 
levels. The Timestreams show how the aggregate VP of 
REU's with similar environmental characteristics is expected 
to change if the application of each Management Option is 
actualizedonthem.The percentage changes that are expected 
to occur are calculated in the same fashion that the defini
tions of the existing recreation opportunities supply are (i.e., 
existing VP estimates). The only difference is that VP 
estimates are generated for hypothetical R EU characteristics 
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rathc-: 1han acit..a' ones. Tr.e d1fferent hypothetical VP esti
mates that could result from the application of each Man
ager-lent Op\ion. in combination with predictions of h~·..v 
long they may be sustained, a~e used to structure the time
streams. 

After Timestreams for all the management options that 
can affect existing environmental characteristics have been 
structured, an appraisal of how the existing recreation op
portunities supply could be changed can be conducted. Such 
an appraisal can yield an appreciation of: 
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a. How many visitor days of Visitation Potential for the 
satisfaction of each Recreation Preferences Type 
could be gained or lost due to the application of each 
Management Option. 

b. How long and to what degree ,such gains or losses 
will be sustained. 

c. The inherent compatibilities and incompatibilities tha1 
exist between the various Management Options. 
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REU 
DELINEATIONS 

4 .. 11 .. 
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RECREATION EXPERIENCE UNIT MAPPING 

Recreatton Expenence Umts • REUs! are the dtscrete PO'· 
tton:, of the: Fores.t iana base to wntcn people relate vvhde en· 
gagmg tn Forest outdoor recreation. They are called 
Recreatton Experience Units because it is within these land 
units visitors gain outdoor recreation experiences. 

The Forest land base is an aggregation of recreation ex
perience units. The purpose of R EU mapping· is to:· 

1. Create a basis for pJanning and management, by recogniz
ing them as distinct entities. 

2. Create bounds for inyentorying their characteristics and 
estimating their visitation capacities. 

3. Create a means for analyzing and differentiating in a more 
or less discrete manner the ex1sting recreation opportuni
ties supply. 

REU CRITERIA 
Spatial definition refers to the three dimensional concave 

elements of the geomorphic base or vegetative enclosure, or 
a combination of both. It is determined by floor le.g., v'alley 
bottoms) 3nd wall (e.g., ridges) planes and is distinguished 
by the absence of overhead enclosure. The maximum 
expression of spatial definition can be expected with the ob
server on the bottom of the space (on the floor plane) and ad
jacent to some part of its vertical enclosing surface ,pg.18 

REUs that result from the above delineations are general
ly in excess of one square mile, but less than ten square miles. 
In many cases, however, REUs may be somewhat smaller or 
larger, depending upon terrain and/ or vegetative variables. 

The procedure for mapping the Recreation Experience 

r 
! 

Units are as follows: \ ... 
1. A familiarization with the actual Forest terrain characteris

tics by extensive aerial and ground level reconnaissance. 
2. Utilizing vertical. black and white aerial photographs 
(with a scale of 1:63, 630, that allow for adequate compre

hension of general geomorphic and vegetative patterns) in 
conjunction with a good quaility steroscope, REU bound
aries are delineated on the photographs directly (Fig. A) in 
accordance with the preceding and following criteria: 
a. When viewed stereoscopically, the forest' land base 

(which is usually highly dissected) is revealed as a mo
saic of major, adjoining spaces. Delineations that re
present more or less distinct separations between 
spaces are drawn by visualizing how recreationists rnay 
relate to these spaces when within them. Such delinca
ations usually follow majur wall plane elements such as 
valley ridgelines, terrain characteristics, and other geo
logic portals, vegetation, directional changes etc. 

b. REU sizes should be in accord with the previously stat
ed mapping pu'rpose. Too much attention to mmor 
sub-spaces, as well as not enough attention to fairly 
well defined spaces, will not result in proper REU deli
neations. A reasonable degree of mapping accuracy is 
desirable, for REUs are defined in the degree of current 
and possible future attractiveness they may hold as 
well as the maximum visitation capacities for any of the 
Preferences Types. 

3. The REU delineations on the aerial photographs are trans
ferred to a 1 ~~,'mile forest base map. (lfthe map accurately 
depicts the topographic features, this may be accomplish
ed without the aid of 1 K. E. K. plotter or similar transfer de-
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FIGURE A 

A.RE.~L PHOTOGRAPH WITH REU DELINEATIONS. 
!SCALE: 1 :63,360) 
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A 11 RACTIVE FEATURES INVENTORY _ 

DEFINITIONS 
Attractive features are the natural and cultural attribut~s 

of the land base to which people fnay be drawn- in their recre
ation pursuits. The number, kind, and relative significance of 
the attractive features th~t are contained in a Reereation Ex
perience Unit can ha:ve a significant bearir.g on ~he degree oi 
recreation opportunity the unit holds for each of the ~refer-
ences Types. • 

Natural features are the products of natural processes; 
cultural features are the products of man's actions. The de
scriptions of the attractive features that have been selected 
for invento:-:r and appraisal are as follows: 

NATURAL f:EA TU RES 
Mour.tain Peaks. Distincitive, more or less abruptty ris

ing, portions of the land's surface that offer dimbing chal
lenges; usually, although not necessarily, 2bove timber line. 

Geological Interest Sites. Portions of the land's surface 
which ·contain geological fea!w·es that may be of interest for 
their esthetic qualities, as foci for recreation activities, and I or 
their educational values in relation to the earth's history a-nd 
development. Examples: g0rges, hogback~. balanced rocks, 
lava flows, dikes, caves, wei! defined cirques, gladal striae, 
hanging, valleys, horns, iandslides, s!riking moraines or allu
vial fans, rock spires, potholes, rock glaciers, large cliffs 
(scarps), sinkholes, large talus s.lopAs, water gaps, vckanic 
necks, etc. 

Rock/Mineral Collection Sites. Portions of the land's sur~ 
face on which interesting rock or mineral specimens that may 
be searched for and col!:9cted are known to occur. Examples: 
agates, garnets, quartz crystals, placer gold, petrified wood, 
fossils, etc. · 

Lakes. Naturally occurring, standing water bodi~~s Qf var·
ious size (larger than ponds) that may be of interest as ·fi:ci for 
recreation activities . 

Rivers/Streams. Naturally occurring, moving water ~od
ies of various sizes (or orders) that may be of interest as foci 
for recreation activities. 

Big Game H~Jnting Habitats. Portions of the land's 
:Surface on wh1ch big game aninals are known to occur and 
may be legally hunted. Examples: elk, dS$f. moese; antelop~, 
mountain goat, black bear, etc. 

Small Game Hunting Habitats. Portions of the land's sur
face on wh1ch small game anima!s are known to :·<::cur and 
may oe legally humed. Examples: rabbits, squir_.·~~~. etc. 

Waterfowl Hunting Habitats. Portions of the ',}tid's sur
face (wetlandsJ on which waterfowl a1 e known to occur and 
may be legally hunted. Examples: ducks, geese, etc. 

Upland Bird Hunting Habitats. Portions of the land's sur
face onwhich upland birds are known to occur and may be le-
gally hunted. Examples: grouse, pheasants, etc, . 

Fishing Habitats. Lakes, reservoirs or the pgrtions of 
rivers or streams ln which various fish species are know to oc
cur and which may legally be fished. Examples: trout, 
grayling, whitefish, etc. 

Wildlife Observation Area'.~. Portions of the Iandt s sw·
face where various terrestrial and/ or aquatfc wildlife species 
are known to occur in fairly restrictive habitats, either season
ally or p:rmanently. E):.:= · ~ 1es: bird nesting areas, mountain 
goat habitat, beaver pt~.\.::;• fish habitats, deer winter range, 
etc. 

•• 
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Soecial \/Vate' Features Waterfalls, ponds. permanent 
snovdtelas. not spm.g~ and pools. ice caves, etc., that may 
be of hterest for their esthetic qualities or as foci for recrea-
tion activities. 

Botanical Interest Sites.Portions of the land's surface on 
which plant specimens or communities that may be of inter
est for their esthetic qualities or educational values are known 
to occur. Exa.mples: groves ·of v.erv large trees, locally rare 
plants, oldest or largest representatives of individual plant 
species, outstanding wildflower areas, etc. 

. Flora Gathering Areas. Portions of.the la~~·s surfac~ ~:>n 
'Nhtch edible plants are known to occur tn sufftctent quantities 
to \~a.rram .;~~ 1"ler.ng Examples: mushrooms, berries, nuts, 
succulents, etc. 

CULTURAL FEATURES 
Archeological Interest Sites. Portions of the land's sur

face =ontaining evidence of use by aboriginal American In
dians. Examples: Indian aampsites, areas containing artifacts 
\e.g., arrowhead, tools, etc.), burial grounds, buff~lo jumps, 
known travel routes, etc. 

Historical Interest Sites. Portions of the land's surface 
containing evidence of past events and/ or practices which 
have a significant contribution to the broad patterns of our 
history. Examples: Explorer travel r6utes, battlefields, set
tlers' cabins, early mines, etc. 

Res&voirs. Man impounded, standing water bodies of 
various sizes (larger than ponds) that may be of interest as 
feci for recreation E:Jctivities. 

Campgrounds. Developed sites with various types of 
facilities to' accommoda~e tent and/ or recreation vehicle ori
ented campir.g activities. 

Swimming Facilities. Developed sites wi~h facilities to 
accommodate swimming activities. Examples: developed 
beaches, bathhouses, swimming pools, etc. 

Boating Facilities. Developed sites with facilities to 
accommodate boating activities. Examples: boat launching 
ramps, marinas, etc. 

. \\/inter Soons, . .sLtes... Develooec! site~ with facilities to 
accommodate winter sports activi!ies. Examples: downhill ski 
c:~reas, ice skatmg, snowmobile courses, etc. 

Public Visitor Centers. Developed sites with facilities to 
provide educational a:1d informational services to the visiting 
public, !,!Sualiy free of ctlarga. Example~~ indoor interpt·etive 
exhibits, etc. .. 

Commercial Public Service Sites. Facilities and services 
developed to acccmmodate the recreation public for a profit. 

• Examples: guest ranch~s. resorts, motels, etc. 
f>rganization Sites. Facilities developed by various or

gC~nizations to sarve the recreation needs of their member
shtps. E..<.amples: chruch group camps, Boy Scout camps, 
etc. · 

Tours:Self~guided. Interpretive facilities developed along 
selecwa trails gr roads to aid the tJUt:lic in the understanding 
of natural features, land management practices, etc. 
Examples: signs, location markers, coordinated pamphlets, 
etc. 

22 

.. 

.. 

..~ 
~ 

~ 
~ 

• 

• 



~ 
-~ 

• 

FIGURE Ct, 

Since many of the mapped attractive features may be alike in kind,· but not alike in their individual qualities. 
thev are assigned a htgh. medium or low rating to account for their relative significance. The basis for these 
empiricai ratings ts the following set of stgnificance criteria: · .. 
NATURAL FEATURES 

ATTRACTIVE FEATURES 

'\ 
1 Mountain Peaks 

.....,J Geological Interest 
Sites 

(NFRS Form 23) 

Rock· Mineral 
Collection Sites 

. .....,""' Lakes 

"'-~ Rivers. Streams 

"" 

RATINGS 

High 
Medium 
Low 

High 

CRITERIA 

Judgmental: based on National. Regional, or local 
signifance. 

Excellent andior abundant features, capable of with
standing considerable public use. ------·~-- .._-~---------~ ~- ..-,: 

Medium Good and/ or abundant features, capable of withstand
ing some public use. 

-.a _, - - _., -~ ~ -- - - _. - - - --- - -- -- - - - ~ -
Low 

High 
Medium 
Low 

High 
Medium 
Low 

High 
Medium 
Low 

Few features and.'or fragile and easily destroyed. 

Judgmental: based on the known distribution, type,. 
and rarity of the rock/mineral deposits throughout the 
planning area. 

Judgmental: based on size, water clarity, pollution 
(chemical 1 physical, bacterial, color), depth, etc. 

6th order or greater streams 
4th 01 5th order streams 
2nd or 3rd order streams 

~-----------------------+--------------~----------------------------------------------~ 

Big Game Hunting 
Habitats /"' 

Small Game Hunting 
Habitats 
Waterfowl Hunting 
Hab!tats 
Uoland Btrd 

- Huntinq Habttats · . 

-. 
Fishing Habitats 

High game population for each species; high hunter 
success and satisfaction; based on Department of Fish 
and Game records. - -'-- _, -~-=:--- _.-- _,.- .... - ~-----~-

Medium 
Moderate game population for each species, hunter 

• success, and satisfaction; based on Department of Fish 
and Game records. ---- .... --~--c.---_._-...__,-------~-- c-.--

Low 

High 
Medium 
High 
t~,1eatum 

High 
Med1um 

High 

Low 

LO'v\' 

LO\.\ 

Low game population for each species hunter success, 
and satisfaction, based on Department of Fish and 
Game records. 

Same as for Big Game 

Sarne as for 81g Game. 

Same as for Big Game. 

Supports high fish populations, or moderate popula
tions of unusual species (i.e., steelhead, grayling, etc.), 
high fisherman success and satisfaction, based on De
partment of Fish and Game records. 1'------~------------------ -

Medium 

Supports moderate fish populations or low populations 
of unusua1 species, moderate fisherman success and 
satistfaction, based on Department of Fish and Game 
records. 
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!NATURAL FEATURES cont.) 
ATTRACTIVE FEATURES RATINGS 

, Wildlife Observation 
~ Areas 

Special Water 
Features 

Botanical Interest 
Sites 

Flora Gathering 
~ Areas 

CULTURAL FEATURES 

Archaeological' / 
Interest Sites "' 

(NFRS Form 24) 

Historical 
Interest Sites 

(NFRS Form 25) 

. 

Low 

·i 
High 
Medium 
Low 

High 
Medium 
Low 
High 
Medium 
Low 

High 
Medium 
Low 

High 

Medium 

Low 

High 

----~ 

Medium 

FIGURE C tcont 
CRITERIA 

Supports low fish populations, fisherman success and 
satisfaction, based on Department of Fish and Game re-
cords. . 

Judgmental: based on the distribution and type of 
wildlife, and the known probability of observation on a 
recurring basis. 

Judgmental· based on size. significance (i.e., National. 
Regionai,Local prominence), esthetic quality, etc. 

-
Judgmental: based on the distribution, rarity, and 
esthetic quality. 

Known occurrence areas. 
Some harvesting occurring. 
Very low or no. harvesting occuring. 

-

Excellent and/ or abundant evidence, capable of wfth
standing considerable public use, capable of preserva-
tion. . 

Good and/ or abundant evidence; capable of withstand
ing some public use, some preservation capability. 

Scattered, meager, or deteriorated evidence, limited 
public interest, subject to despoilment through public 
use. 

Excellent and/ or abundant evidence capable of with
standing considerable public use, capable of 
preservation, preservation conditions, and originality re
tention excellent. 

-~--~-----~~--~-~-~ 
Good and/ or abundant evidence, capable of withstand- -
ing some public use, preservation condition and origi
nality retention good, some capability of preservation. 

- _, ..... ._..._ ·--__..---- ------------~-

Reservoirs 

Low 

High 
Medium 
Low 

Scattered. meager, or deteriorated evidence. limited 
public interest, subject to despoilment through public 
use, low capability of preservation. 

Judgmental: based on size, fluctuation during recrea· 
tion season, water clarity, depth, etc. 

~--------:;;~~~-----------~------------~----------------------------------------------~ 
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Campgrounds 

Picnic grounds 

= (. 
.. 

- .-~ ' . 
'-

Swimming Facilities 
• 

p.:_ TI!\JGS CRITERIA 

Dt:velopment Scale 4 and 5. 
!FSM 2331.11c - 3! 

FIGURE C :c.~t 

------ ·~- ._.--------. .... - ~---------
Medium Development Scale 2 and 3. 

(FSM 2331.11c - 3) --.-----------~-~-~ ..... ~----- ..... - .... --
Low 

High 

Medium 

Development Scale 1. 
fFSM 2331.11c - 3! 

Development Scale 4 and 5. 
FSM 2331.11 c - 3) 

Development Scale 2 and 3. 
(FSM 2331.11c - 3) 

1- -- ..._. -- - ~~ - _, _.-- ~ - - - ---- - - ~ -- - - ~ -=v:'Ui 

Low Development Scale 1. 
(FSM 2331.11c - 3} 

High Developed sandy beach (above and below water line) 
bathhouse, marker buoys. -M:i:--r-~=~ ::n; :a; 7:;; s:,;:;:;:n; g:v~.-
marker buoys. 

- _.-- _...._.,.,.---- ---~- R:::WP,- ~ .-,- -- _ ..... 

Low Used but not developed, no facilities. 

~--------------------~----------~~------------------------------------------ii' 

Boating Facilities 

Winter Sports Sites 
(Northern Region Guide
lines for Ski Area In
ventory and Planning) 

Public Visitor Sites 

Commercial Public 
Ser.vice Sites 

Organization Sites 

Tour Self-Guided 

-- .. -.. .,., _______ ... ,... __ ......... "' 

., 

High Paved ramp, docking, sewage disposal, parking area, 
toilet facilities. ---- - - ·- -- - .... - -- ...., _, - - ..-. ~ - -- - -- - .._, 

Medium Paved or gravel ramp parking area (with or without 
toilet facilities). -------------------_,-- ~ ~---..-

Low 

High 

Soil or undeveloped ramp, no parking area. no toilet 
facilities. 

Nation! market area. ----------~ _, ___ ------- .... - -~--- -:: . .,.:. 
Medium Regional market area. 

- ~ ~-- ... __.----- ---~- ..... .....,---=-_,_at-. .... 
Low 

High 
Medium 
Low 

High 
Med:um 

High 
Medium 

High 
Medium 

Low l 
Low 

Low 

Local market area. 

Judgmental: based on subject matter, Nationa I. Region
al. local significance, etc 

JudgmentaL National. Regional, local clientele, soc1al 
and recreational facilities availagle, e'lc. 

Judgmental: social, recreational, and educational op
portunities, facilites available, etc. 

Judgmental: based on subject matter, availability, etc. 
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INVENTORY AND APPRAISAL PROCEDURES 
1. Review all available data sources. Forest base maps.USGS 

Quadrangles. aerial photographs. previous inventories, 
(RIM, NFRS, etc.), local knowledge (Ranger District and 
S. 0. personnel, private organizations and individuals, 
etc.), field inventories, etc. · 

2. Utilizing the Attractive Features Inventory Data Form, 
Figure D, register all known features. Designate by actual 
numbers of features :i.e., if two campgrounds, mark two; 
it three big game species, mark 3). Usin9 significance cri
teria, Fig. C, mark in appropriate column. 
(a l H - High ~ .. · 
{b) M - Medium 
(c) L- Low 
It is possible to have one or more significance rating for 
similar ieatures. (See example in appendix). 

3. After a thorough review of available data sources, a map 
(which shows REU dimensions) is prepared to depict the 
geographical distribution of the known attractive features 
in the area under study. Smali circles, for natural features, 
and squares, for cultural features, of different colors are 
used to symbolize the various attractive features where 
they occur. (Figs. E & F). 

4. Symbols for features that are common to more than one 
REU (e.g., mountain peaks) are located so that they strad
dle the appropriate BEU boundaries. Symbols for features 
that are a part of only a particular REU are located within 
the Unit's boundaries. 
Rivers/streams and big game, small game, waterfow and 
upland bird hunting habitats are not symbolized on this 
map. The former are accounted for on a stream order 
map. The latter are treated~~ general qualitites of an REU 
as a whole rather than of any particular portion. 
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FIGURE D 

RECREAT:or .. EXPEr;.ENCE UNIT DESIGNATION -------------------

INVENTORIED BY -----------=------- DATES:----------

SIGNIFICANCE RATINGS H M . NOTATIONS L -
. 

MOU:\,;T AI''. ~EAKS 
,. 

GEOLOGICAL INTEREST SITES 

ROCK MINERAL COLLECTION SITES 

LAKES 

en RIVERS & STREAMS w 
a: 
:,:) BIG GAME HUNTING HABITATS 
1- . 
~ SMALL GAME HUNTING HABITATS w 
u. -
....J vVATERFOVVL HUNTING HABITATS 
~ 

-. 
a: 

UPLAND BIRD HUNTING HABITATS ;:) 
1-
<{ FISHING HABITATS z 

WILD!..IFE OBSERVATION AREAS 
.. 

SPECIAL WATER FEATURES . 
-

BOTANICAL INTEREST SITES 

FLORA GATHERING AREAS 

. 

ARCHEOLOGICAL INTEREST SITES 

HISTORICAL INTEREST SllJS 

I RESERVOIRS 
. 

en CAr..·1PGROU!\DS 
w 
cr; PICNIC GROUT\DS 
:,:) 
r-

S \·\ I M fl. 111\: G F A: 1 Ll ~·1 E S <{ 
w 
u.. so.o.:II\G t: .:.: _ -r 'ES 
....J 
<{ -
a: ·,., ~\~ER srcr~s s·~Es 
::;:) 
1- PUBLiC \'S'..,.C:: -;::.., ---.S ....J, • , t •. \.. ...... t:n 
~ 
u COI'v1MERCIAL PUBLIC SERviCE SITES 

ORGANJZATIOI\: SITES 

TOURS · SELF C. :::r. ~ - ~ 
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ATTRACTIVE FEATURES 

LEGEND: 

en 
w .. a: 
:::> 
~ 
IJJ u. 

0 MOUNTAIN PEAKS 

0 GEOLOGICAL INTEREST SITES 

0 ROCK MINERAL COLLECTION SITES 

0 LAKES 

RIVERS AND STREAMS 

BiG GAME HUNT1NG HABITATS 

SMALL GAME HUNTING HABITATS 
II 

WATERFOWL HUNTING HABITATS 

COLOR NO~ 

323% 

352Y2 

332 

320 

FIGURE F 

NOT SYMBOLIZED ON THIS 
MAP. RIVERS AND STREAMS L
THESE FEATURES ARE 

" ARE ACCOUNTED FOR ON A 
STREAM ORDER MAP. THE 
REST ARE TREA 7ED AS GEN

....1 
<( 
a: 
:::> UPLAND BIRD HUNTING HABITATS ____ -l 

ERAL QUALITIES OF AN REU 
AS A WHOLE. 

~ z 

en 
!.U 
a: 
:::> 
~ 
w 
u. 
....1 
<( 
a: 
:::> 
1-
....1 
:::> 
u 

@ FISHING HABITATS 

0 WILDLIFE OBSERVATION AREAS 

0 SPECIAL WATER FEATURES 

Q BOTANICAL INTEREST SITES 

0 FLORA GATHERING AREAS 

0 ARCHAEOLOGICAL INTEREST SITES 

[g HISTORICAL INTEREST SITES 

0 RESERVOIRS 

0 CAMPGROUNDS 

0 PICN~C GROUNDS 

I r.-\1 SWIMMING FACILITIES 

D BOATING FACILITIES 

0 WINTER SPORTS SITES 

0 PUBLIC VISITOR CENTERS 

0 COMMERCIAL PUBLIC SERVICE SITES 

[ill ORGANIZATION SITES 

~OURS • sed GUIDED 

_.......NoTE: \ 

350 

343 

323 

353 

325 % 

324 

320 

325 

323Y2 

320 

350 

354 

323 

322 

343 

353 

-.......__ . 
THE H.M.l. DESIGNATIONS IN THE SYMBOLS INDICATE THE RELATIVE 
SIGNIFICANCE RATINGS OF ATTRACTIVE-·~URES lHIGHI MEDIUM 

OR LOW). \ 
' 

·coLOR Nl:JMBERS ARE FOR DIXON BEST PENCILSL 
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ACCESSIBILITY AND REMOTENESS INVENTORY 

DEFINITIONS 
AcceS~sibility refers to the kind of travel facilities that .lead 

to, and are contained in, an REU (Recreation Experi 9nce 
Unit) and that act as the determinants of the mod'e ef travel 
that may be used. · · 

Remoteness refers to the distances from the· geograph
ical center of an REU 'to the various kinds of trav.el facilities 
that are not contained in the unit. These distances are indt
cators of difficulty or s:ase of access to a unit. 

INVENTORY PROCEDURES 
1. A map of the existing transportation systems is prepared 

for the area under stt.::dy. The following types of travel 
facilities, color coded f·or easy recognition, are included on 
this map: (Fig. G) 
• Designated Trails 
• 4-wheel drive roads - (Road not negotiable by ordi

nary 2-WD passenger vehicles) 
• 2-wheel drive roads - (single lane paved; single lane or 

double lane unpaved) 
• major travel routes - (double lane paved or greater; 

e.g. State highways} 
(io allow for remoteness measurements, the transporta
tion system is delineated to a distance of about 6 or 7 miles 
from the boundaries of the study are~.) · 

2. The Recreation Experience Urjit (REU) map is positioned 
on top of the transportation system map. Utilizin; the Ac
cessibility and Remoteness Characteristics inventory data 
form (Fig. H), the kind of travel facilities that are contained 
in each individual REU are noted by simple check n·~arks 
(v). The approximate lengths of the travel facilites within 
the Forest boundaries are notated as data for prcf')aring 
visitation capacity estimates. 

3. A Distance Template is prepared on fairly stiff, clear plas
tic material by drawing concentric circles (1.5 miles, 3 
miles and 5 miles from the center) to scale with the trans
portation system and REU maps. Using the template is a 
rapid and expedient approach. Those wishing greater ac
curacy may take the time to figure the estimated distance 
to access the REU. 

4. \Vith the REU rnap positioned on top of the transportation 
system map, (Fig. G), the center point of the distance 
template is located at the geographical center of each R EU 
and the approximate distances are determined for each 
Unit to the kind of travel facilities that are not contained in 
the unit (e.g., if an REU contains a 4-WD road, 
determi~e its distance from the nearest 2-WD road and 
major travel route; if an REU contains a 2-WD road, deter: 
mine its distance from the nearest major travel route; it an 
REU contains a major travel route, remoteness is nil or 
~era). Indicate distances in the remoteness portion of the 
Accessibility and Ref'Tloteness Characteristics Inventory 
data form, (Fi~. H), by means of simple check marks {_;). 
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FIGURE H 

ACCESSIBILITY AND REMOTENESS CHARACTERISTICS - INVENTORY DATA FORM 

.. 
RECREATION EXPERIENCE UNIT DESIGNATION: ---···"':.,.,;..,...,,_ _______________ _ 

INVENTORIED BY:---·--------------- DATE: ---------------

ACCESS I BlllTY 

KINO OF TRAVEL FACILITIES APPROXIMATE LENGTHS* (in miles) OF 

/ CONTAINED IN REU TRAVEL FACILITIES CONTAINED IN REU 

NONE 

TRAILS 

4~WHEEL DRIVE ROADS 

2-WHEEL DRIVE ROADS 

MAJOR TRAVEL ROUTES 

. N A 

*PORTIONS THAT ARE Vv'ITHIN THE 

FOREST .BOUNDARIES 

BEMOTENE~ 

./ 
DISTANCE FROM GEOGRAPHICAL CENTER OF REU TO THE NEAREST 

ROADS THAT ARE NOT CONTAINED IN THE UNIT. 

=- 3 MILES FROM NEAREST 4-WHEEL DRIVE ROAD -
1.5 MILES FROM NEAREST 4-WHEEL DRIVE ROAD 

= 1.5 MILES FROM NEAREST 4-WHEEL DRIVE ROAD 
-

= -- 5 MILES FROM NEAREST 2-WHEEL DRIVE ROAD 

= 3 MILES FROM NEAREST 2-WHEEL DRIVE ROAD 

= - 1.5 MILES FROM NEAREST 2-WHEEL DRIVE ROAD 

:::=::::::; 
., 

1.5 MILES FROM NEAREST 2-WHEEL DRIVE ROAD 

= 5 MILES FROM NEAREST MAJOR TRAVEL ROUTE -·-
= 3 MILeS FROM NEAREST MAJOR TRAVEL ROUTE 

1.5 MILES FROM NEAREST MAJOR TRAVEL ROUTE 
-=:::::: 1.5 MILeS FROM NEAREST MAJOR TRAVEL ROUTE -

1:::.:= EQUAL OR GREATER TH Af\J ::::S EOUA L OR LESS TI1A~: 

NOTES 

. 

I 
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VISUAL RESOUt<CE CHARACTERISTICS INVENTOR. 

DEFINITION 
Visual Resource Characteristics refer to the. visible com-

posite of basic terrain variations, geological features, water 
features, vegetative patterns and land use effects in and R EU 
and which act as the determinants of how 'visually stimulating 
the unit may be. 

INVENTORY PROCEDURES 
1. The appropriate aerial photographs with R EU delineations 

are first assembled for the land area that is under study. 
2. The designations of the REUs are entered on individual 

Visual Resource Characterisitcs inventory data forms (Fig. 
1). 

3. Each REU of the study area is carefully analyzed in 
conjunctiotl with the Visual Resource Evaluation Criteria 
(The Mountains, Fig. J, The High Plains, Fig. K). These 
criteria act as a standard against which the actual visible 
characteristics of each REU can be measured. By using 
these same cri'teria for each unit, a basis for comparing the 
relative visual stimulation potentials of all the units is creat-
ed. 

The following steps must be followed in utilizing these 
criteria: 

a. Each REU is evaluated for each of the five criteria 
categories. The visible characteristics of each R EU must be 
compared with these categories to determine which of their 
respective sub-categories best describe the R EU characteris-
ti~. . 

b. After this has been determined, the one rat~) 
number that is most indicative of tre degree to which tli1 
sub-category description matches with REU realities is enter
ed on the inventory data farm, (Fig. 1), as a rating sub-total. 

c. Step b. is repeated until a rating sub-total for each 
criteria category has been determined. These are then 
summed up on the data form. The sum may range from a 
minimum of 0 to a maximum of 68. This sum is called the pro
bability of visual appeal index. (The greater the index, the 
greater the probability of visual appeal.) · 

NOTE: In following these steps 1 attention must be focus· 
ed on what is visible. Perceptual biases toward what is visible 
(e.g., slope is hard to climb; I know that lake has no fish; lots 
of bugs in this REU; etc.) must be excluded. 
4. A map showing REUs may be prepared to depict the 

visual appeal of the area under study. (Fig. Li 
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FIGURE I 

VISUAL RESOURCE CHARACTERISTICS - INVENTORY DATA FORM 

RECREATION EXPERIENCE UNIT DESIGNATION: -------------------

INVENTORIED BY:----------~----- DATE· 

# CRITERIA CATEGORIES 
RATING 
SUBTOTALS 

1 BASIC TERRAIN VARIETY + .. 

2 GEOLOGIC FEATURE VARIETY + .,_ 

3 WATER FEATURES VARIETY + 
4 VEGETATIVE PATTERN VARIETY + 
5 LAND USE EFFECTS 

PROBABILITY OF VISUAL APPEAL INDEX ... 

NOTES 

-----------------------------------~--------------------------------
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THE MOUNTAINS 
Extensive Appraisal Criteria 

F\GURE J 

VISUAL RESOURCE EVALUATION CRITERIA-
Rating 

No. 

1. 

2. 

3. 

Criteria 

Basic Terrain Variety 

a. Unit characterized by highly \laried terrain; (dramatic slope gradient and relief differneces typi- 24 • 
cal); dominated by massive, angular forms, sharp edge definitions; strong figure-ground con- 22 
trasts, (i.e., figure: peaks; ground; sky). 20 

---~---------------~------------
b. Unit characterized by moderately varied terrain; (moderate slope gradient and relief differences 
typical}; dominated by fairly massive, rounded forms; moderate edge definitions; moderate 

16 
14 
12 

. 
figure-ground contrasts. 
~----------------------------- ·~-

c. Unit characterized by more or less uniform terrain; (few significant slope gradient or relief dif
ferences); predominately gently sloping forms; subtle, edge definitons, weak figure-ground con-

8 
6 

trasts. · 

Geologic Features Variety 

a. Unit characterized by numerous large and/ or highly significant geologic features; (large cliffs, · 14 
massive rock formations, craggy peaks and/or ridges, chasms, gorges, etc., are typical 12 
examples); major figure objects which tend to dominate other objects of the visual field. 

1- -------__.------------ ...... -------- ql--~-
b. Unit characterzied by moderately significant geologic feaiures; {minor cliffs and rock 10 
formations are typical examples); these figure objects tend toward co-dominance with other ob- 8 

jects of the visual field. 6 1------------------------------ •lo--
c. Unit characterized by minor (or no) geologic features; !large boulders, rock spires, etc., are 4 
typical examples); these features (if present) are usually subordinate to other objects of the visual 2 

field. 

Water Features Variety -
a. Unit characterized by numerous and/or highly significant water features; groups of lakes, 18 
large lakes (or reservoirs), large marshes, rivers, large streams, large permanent (or semi-perman- 16 
ent) snowfields, large waterfalls, etc., are typical examples); major figure objects which tend to 14 

dominate other objects of the visual field. 

b. Unit characterized by moderately significant water features; (small lakes or ponds, marshes, 
moderate sized streams, small waterialls, etc., are typical examples); these figur~ objects tend 

1-a----------------------------- -~-. 12 
10 
8 
6 towardco-dominance with other objects of the visual field. 

~-,.-----------------------------·--c. Unit characterized by minor (or no) water features; (minor streams (1st or 2nd order), small 4 
!Tlarshy areas, springs, etc., are typical examples) these features (if present) are usually subordi- 2 

nate to other ot.jects of the visual field. 

7 _ ~ _ '-1 '{ 35 
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4. Vegetative Pattern Variety 

5. 

-
a. Unit characterized by highly varied vegetat~ve pattern; {presence of many major plant cover 12 
types typical); strong mass texture due to variations in plant cover types form properties; naturat · 
forest openings andf.or isolated forest patcnes' (or tree peninsulas) appear as distinct entities ·dl.1e 10 
to sharp edge definition; forest openings and/ or patches' are major figure objects which, may 
dominate or be co-dominate with other objects of the visual field. · · 

t-- -- -- - - - - - .... - - - - -- - ~ - - .,_, ---- - - - - - --- - -~ -
b. Unit characterized by moderately varied vegetative pattern; (presence of few major plant cover 8 
types typical); moderate mass texture due to variations in plant cover types form properties; 
natural forest openings and/ or isolated fares 'patches' appear as indistinct entities due to subtle 6 
edge definition;forestopenings and/ or 'patches' tend toward co-dominance or subordination with 
other objects of the visual field . 

. ._-~------------------------------·--c. Unit characterized by uniform vegetative pattern; (presence of only one major cover type 4 
typical); low mass texture due to lack of variation in plant cover type form properties; few or no 
natural forest opeings and I or-isolated forest patches' (very indistinct if presnet); vegetative cover 2 
tends to be ground in relation to the visual field. 

Land Use Effects 

a. Unit characterized by the absence of discordant land us€J effects; existing land use effects, if 
discernible, are in harmony with the natural objects of the vi~ua! field. 

~------------------~----------b. Unit characterized by the pressnce of moderately discordant land use effects; these effects 
temd toward co-dominance with the natural objects of the visual field. 

0 ---4 
-8 

~----~----------~---~~-------~~-c. Unit characterized by the presence of highly discordant land use effects; these effects tend to -12 
dominate the naturai objects of the visual field. 

NOTES: 

1. The terms that are employed in the.,e criteria are defined in the Northern Region Forest 
Landscape Management Handbook. (14) 

2. The use of the criteria should be limited to mountainous, primarily wildland areas. They are 
intended to act as a comparsion basis for land areas that are basically similar in character . 
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FIGURE . 

THE HIGH PLAINS 
Extensive Appraisal Criteria 

VISUAL RESOURCE CHARACTERISTICS -

No. Criteria Rating 

1. Basic Terrain Varie~ 

a. Unit characterized by highly varied terrain; !dramatic slope gradient and relief differences typi.. 24 
call; dominated by wasting escarpments, sharp crests, angular forms, terracing, and .sharp 2.: 
breaks; strong figure-ground contrasts. 20 

----~-~---------------~-~---~~-~ b. Unit characterized by moderately varied terrain; (moderate slope, gradient, and relief 16 
differences typical); dominated by modereate edge definitions, rounded forms; moderate 14 
figure-ground contrasts. 12 --------------------------------c .. Unit characterized by more or less uniform terrain; (few significant slope gradient or relief differ- 8 
encesl; predominately gently sloping forms; subtle edge definitions; broad open plains; weak 
figure-ground contrasts. 6 

2. Geologic Features Variety 

• a. Unit characterized by numerous large and/or highly significant geologic features; (large cliffs, 18. 
bluffs, measas. buttes, chasms, patterns of clays interlaced with beds of sandstone orisolated 16 
concretions, etc .• are typical examples); major figure objects which tend to dominate other 14 

~ ~e.::_s_: ~e _:s~ .:~~~ _____________________ [__.. 

b. Unit characterized by moderately significant geologic features; (minor cliffs, bluffs, mesas, 12 
buttes, chasms, and soil patterns are typical examples); these figure objects tend toward co-domi- 10 
nance with other objects of the visual field. · 8 

~--------~-~--------------------c. Unit characterized by minor (or no) geologic features; (large boulders, rock spires, etc., are 6 
typical examples); these features (if present) are usually subordinate to other objects of the visual 4 
field. 2 

3. Water Feature Variety 

a. Unit characterized by a highly significant water feature; (lakes, rivers, large streams are typical 14 
examples); these figure objects tend toward dominance with other objects of the visual field. 12 

~----------~------------------~-b. Water characterized by moderately significant water features; (small lakes, ponds, streams are 10 
typical examples); these figure objects tend toward co-dominance with other objects of the 8 
visual field. 6 

~ --- __.- - - -- - - -- .- - ...... - - - - -- - ..... - ~ ~ - -.- - --- ,_ ~~ -
c. Unit characterized by minor (or no) water features: (minor and intermittent streams, marshy 4 
areas, springs, etc;., are typical examples); these features (if present) are usually subordinate to. 2 
other objects of the visual field. 

~--~------------------------------------·--------------------------------·--------~ 
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4. Ve_getative Pattern Variety 

a. Unit characterized by highly varied vegetative pattern (presence of major plant cover types typ- 12 
ical); strong texture due to variations in plant cover types; isolated tree patches appear as distinct 10 
entities due to sharp edge definitions; patches are major figure objects which may be dominate or· · . 
be dominate with other objects at the visual field. · · 

-------~---------~-------~-~~---b. Unit characterized by moderately varied vegetative pattern (presence of minor plant cover typ~ 8 
typical); moderate texture due to variation in plant cover types; patches appear as indistinct enti-

6 

ties due to subtle edge definition; patches tend toward co-dominance or subordination with other 

---~~-------~--~-----~--~-~---~-c. Unit characterized by uniform vegetative pattern (presence of only one r'najor type typical); 4 
vegetative cover tends to be ground in relation to other objects of the visual field. 2 

objects of the visual field. 

5. Land Use Effects 

b. Unit characterized by the presence of moderately discordant land use effects; these effects 
tend toward co-dominance with the natural objects of the visual field. 

a. Unit characterized by the absence of qiscordant land use effects; existing land use effects, if 0 
discernible, are in harmony with the natural objects of the visual field. 

~~------~--~---~-------~------~~ 

------~--------~----~---~~~---~-

-4 

-8 

c. Unit charcterized by the presence of highly discordant land use ~~ffects; these effects tend to 
-1 dominate the natural obj'ects of the visual field. 2 
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FIGURE L I 

cor~-r· 

LEGEND 
MAP SHOWING REU'S WITH DIFFERING 
PROBABILITY OF VISUAL APPEAL INDEXES. 

(SCALE: 1" /MILE) ~ VERY HIGH 60-68 

E : HiGH 49-59 
U1 ~v1ED'tUM 27-48 
~LOW 16-26 
c:J VERY LOW 6-15 
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DISCORD ELEMENTS INVENTORY 

DEFINITION 
Discord Elements refers to the persistent, readily evident 

to the senses, forms of contamination that may be character
istic of an REU. The main kinds of discord elements are: 
1. Air pollution {e.g., foul odors, smoke, dust, etc.). 
2. Noise pollution {e.g., noise emanating from road traffic, 

mining operations, intensive recreation areas, logging op
erations, industrial plants, construction projects, etc.). 

3. Water pollution \e.g., persistent siltation, unpotabl~ 
water. noxious chemicals, oil, etc. l 

4. Miscellaneous (e.g, livestock fecal matter, etc.) 

INVENTORY PROCEDURES 
1. The designations of the REUs that are to be evaluated are 

entered on individual Discord Elements inventory data 
forms (Fig. M). 

2. The discord element impact level that characterizes the 
REU is notated (v) and described on the data form. The 
criteria for each level are: 
Level I - No discord elements are known to exist in the · 

unit. 
Level II - The discord elements that do exist are likely to 

to be of minor consequence to most recrea-
tionists that visit the unit. 

Level Ill - The discord elements that exist are pervasive 
enough to be of moderate concern to the rec-
reationists that visit the unit. 

Level IV - The discord elements that exist are pervasive 
enough to be disconcerting to recreationists 
that visit the unit. 

Level V - The discord elements that exist are pervasive 
enough to cause recreationists to temporarily 
avoid the unit. 

• 
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FIGURE M ~r-

DISCORD ELEMENTS CHARACTERSITCS - INVENTORY DATA F0~1M 

RECREATION EXPERIENCE UNIT DESIGNATION: ---------------------

INVENTORIED BY: ------------------·--DATE: _______ _ 

J 
DISCORD ELEMENTS DISCORD ELEMENTS DESCRIPTIONS 
IMPACT LEVELS 

' ~,:·:~" .. 

LEVEL 1: NONE N/A 

-
LEVEL II· MINOR 

LEVEL Ill: MODERATE 

LEVEL IV: HIGH 

LEVEL V: SEVERE 

• NOTES 

' 

-I 
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VISITATION CAPACITY ELEMENTS INVENTOR r 

DEFINITION 
Visitation Capacity Elements refer to the physical charac · 

teristics that are utilized in the estimation of REU Social 
Visitation Capacities. They are the R~U variables such as size. 
percent of encounter space, percent of forest cover, type 
and length of _travel facilities, design capacities of recreatior 
developments, and percent of year usable that ar= 
combined with certain estimation constants to calculate RE:_ 
congestion limits. 

PROCEDURE 
Visitation Capacity Elements - Inventory Data Form 

Figure N. 
1. Calculate R EU acreage of at: land within the Nationai For-

est boundary. 
2. Calculate percentage of acreage in encounter space. 

Encounter spaces are those portions of the land base 
which are topographically suitable and which people nor
mally useintheirpursuitsof recreation:rhey are the valier 
floors, ridge tops, and other suitable terrain areas where 
encounters with other groups usually occur. Express this 
acreage as a decimal. 

3. Calculate percentage of the Encounter Space which is in 
forest cover. Express this acreage as a decimal. 

4:7.Calculate the miles of access. Express in terms of trails, 
4-WD, 2-WD, and major travel roads. Include all portions 
lying within the National Forest boundary. 

8. Calculate the PAOT for existing Recreation Facilities. This 
information is available on RIM Basic Address Record. De
termine PAOT for facilities located on private lands. 
For items a. and b. use the development scale shown on 
RIM Basic Address Record to determine which preference 
type the camp or picnic ground should be listed under.For 
campgrounds, use Development Scales 2 and 3 forT -II! 
and Development Scales4 and 5 forT-IVand T-V. For pic
nic sites use Development Scales 2-5 for T-Ill and Devel
opment Scales 4 and 5 for T-IV and T-V. 
For the remaining categories c through i; the same PAOT 
is shown for all preference types. The PAOT is not record
ed in the blanked-out spaces as these facilities have virtu
ally no attractive force in relation to the preference type 
Sum the PAOT's for each type and divide by 5 to conver: 
to GAOT. 

9. Calculate percentage of year each REU may be used fc· 
Preference Type. This information is obtained from RH\~ 
Basic Address Record for several categories. The remain
ing is calculated on judgmental basis. Express the ti"'""..;. 
factor as decimals. 

7-f?-5/ 
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FIGURE N 

VISITATION CAPACITY ELEMENTS - Inventory Data Form 

.-

Recreation Experience Unit Designation:,_. --------------·~---

Inventoried By: ________________ Date: ---------
• 

1. REU Acreage (Portion lying w/in Forest Boundary) N.F. ____ ; Other 

2. % of REU Acreage in Encounter Space ___ (Express as Decimal) 

3. % of Encounter Space in Forest Cover ___ ( Express as Decimali 

4. Miles of trail within REU ______ _ 

5. Miles of 4-WD road within REU ____ _ 
1---- (Portion of REU lying 

6. Miles of 2-WO road within REU ____ _ w/in Forest Boundary) 

7. Miles of MTR road within REU ____ _ 

8. PAOT Estimates for Existing Recreation Facilities: (RIM) 

T-Ill 
a. Campgrounds 

b. Picnicgrounds 

c. Swimming Facilities 

d. Boating Facilities 

e. Winter Sports Sites 

f. Public Visitor Centers 

g. Commercial Public Service Sites 

h. Organization Sites 

i. Other 

PAOT SUMS 

Divide PAOT Sums by 5 to convert number 
of people to groups of people IGAOT) ~ 

(8-1) 

T-IV 

(8-2) 

9. 0
o of Year REU May be Used for Each Preferences Type: IRIM) 

Tl .... _ TII ___ TIII TIV TV ___ IExpress as Decimals! 
,a · tb l tc 1 td 1 :. 

T-V 

(8-3) 
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QUALITATIVE DEFINITIO~-, 
The rating values in the following tables are intended to 

reflect the Recreation Experience Unit !REUi characteristics 
preferences for each recreation preferenc~ type. By compar
ing the completed data forms for each mapped REU, in ac
cord with the followir;q listed instrUctions on the Rating 
Values Tables, various numerical rating value subtotals car 
be established for each preference type. 

The sums of the subtotals may then be analyzed to iso
late the rating extremes (i.e., highest and lowest sums) and to 
establish the desired means (i.e., recreation opportunity 
classes) for the total number of REUs that have been 
analyzed. 

The numbers are used as a means of approximating the 
degree of value that each of the subvariables may have as a 
characteristic of an REUin reiation to each of the preference 
types. 
1. Attractive Features - Instructions contained on Table Ill. 
2. Accessibility - Instructions contained on Table IV. 

3. Remoteness - Supplemental Instructions - Table V. 
In the column titled REU Characteristics Subvariables, 

every possible combination of remoteness notations that 
could be recorded on the accessibility and remoteness char
acteristics data form is represented. The stiaded blocks on 
the rating values tables correspond to the possible check 
marks (0 on the data forms. These possible combinations 
have been ordered to reflect a progression from most remc 
to least remote (i.e.,an REU that is more than 3 miles from"-" 
4-WD road, more than 5 miles from a 2-WD 10ad and more: 
than 5 miles from a major travel route is most remote;an-REU 
less than 1.5 miles from a major travel route is least re
mote). 

In utilizing the rating values tables, search for the combi
nation that matches with the remoteness classes combination 
that has been recorded on the data form for each R EU and re
cord the corresponding rating values on· the current 
recreation opportunity indexes form. If. for instance, an REU 
containing a trail is less than 1.5 miles from a 4-WD road, 
more than 3miles from a 2-WD road, and more than 3 miles 
from a major travel route, the rating values of 30 (T 1), 2 (T II), 
-18 ~TIll), -24 (T IV), and -47 (TV) should be recorded. If, 
anREU containing a 4-WD road is more than 1.5 miles 
from a 2-WD road and less than 1.5 miles from a major travel 
route, the rating values of -30 (T 1), 16 (T II), 28 (TIll), 30 (T 
IV' and 24 IT Vl should be .,recorded. If, an REU contain
ing a 2-WD road is mere than 5 miles from a major travel 
route, the rating values of -34 (T 1)., 14 !T ll!. 30 (T llq, 33 1T 
IV) and 28 {T Vl should be recorded. 

Note that REUs containing no travel facilities or trails will 
have three remoteness notations (V') and will therefore be 
matched to the possible combinations that range from 47 to 0 
in the Type I rating values. *1 REUs containg 4-WD roads will 
have 2 notations and will therefore be matched to the combi
nattons that range from -2 to -32 in the Type I rating 
values. ·1 REUs containing 2-WD roads will have one nota~ 
tion and will therefore be matched to the co ..... binations tha~ 
range from -34 to -46 in the Type I rating • .ai:.:es: 1 -

REUs containing major travel mutes are given rattr~. 
valL.ieS :~f zero for each Preferences Types for the follovo~ing 
reasons: 

.. 
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A Accessibility and remoteness are closely interrelated. Re
moteness is basically a qualification of an REUs accessibil
ity. Note that the rating values for trails, 4-WD roads and 
2-WD roads are also the means (or average values) of the 
corresponding remoteness rating values ranges for each 
Preferences Type for this reason (e.g., trails equals 25 for 
T I in accessibility which is the approximate mean of 47 to 
0 forT I in remoteness). :-

8. No travel facilities or major travel routes are accessibility 
extremes . .In the case of REUs containing no travel facili
ties, rating values for accessibility are assigned to differen
tiate them from REUs containg trails. Thus the sum of the 
rating values for accessibility and remoteness will always 
be more extreme in ~uc.h REUs than in REUs containing 
trails. In the cast.: of the REUs containing major travel 
routes, they are the least remote of all since major travel 
routes are the ultimate points of reference for remoteness. 
The rating values for accessibility for REUs containing 
major travel routes reflect this condition. They are the sum 
of the accessibility rating values for 2-WD roads plus the 
(least) remoteness rating values and the next logical value 
progress1on for the remoteness ~ating. values (e.g., T 1: 
-40 (accessibility+ ( -46) ~ ( -4 2)remoteness = 
-90). 

4. Visual Resource - Instructions contained on Table VI. 
5. Discordant Elements - Instructions contained on Table 

VII. 
The value totals that result from the above procedures 

are called Recreation Opportunity Indexes. The indexes for 
any one R EU become meaningful only when they are com
pared to the indexes of other REUs. Ideally then, the indexes 
for all the REUs for the total planning area should be 
determined before these comparisons are made. This will 
allow for the accurate definition of the relative degrees of re
creation opportunity that may be said to characterize any par
ticular R EU. 

6. Current Recreation Opportunity Indexes - Extensive Ap
praisal Summary. Table VIII. The values determined in 
steps 1-5 above are entered on Table VIII. These values are 
summed up to arrive at the Recreation Opportunity Index 
for each Preferences Type. Referring to Table II, the Recre
ation Opportunity Class is determined and noted next to 
the Recreation Opportunity Index for each Preferences 
Type. 

If, for instance, the highest and lowest indexes for each 
Preferences Type for all the REUs in a planning area were as 
follows: 

TABLE I 

PREFERENCES TYPES T-1 T-Il 

HIGHEST INDEXES +410 

LOWEST INDEXES -40 

TOTAL INQEX POINT SPREADS 450 

•2 Log1cal value in -34, -38, -42, -46 progression forT! trefer 
~!:: •emoteness rating values tables) 

45 

t490 

t30 

460 

T-Ill T-IV T-V 

+240 +280 +300 

-10 +20 t100 

250 260 200 

T-8'-55 
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PREFERENC'ES TYPES 

HIGHEST .. 
t 
I 

DEGREE OF 

RECREATION 

OPPORTUNITY . 

,, 
. 

LOWEST • 

T-1 

10 t365-+410 

9 +320-t364 

8 +275-+319 

7 f230-+274 

6 +185-+229 

5 f140-f184 
;X 

4 t95-+139 ... 

3 tSO- t94 

2 f5 - +49 

1 -40- +4 

and ten recreation opportunity classes were desired for plar 
mn9 purposes, then by simple division each recreation oppor
tunity class will have the following index point spreads: 

TABLE ll 

T-Il T-Ill T-IV T-V 
' 

f444 -+490 t215-'f240 t254- +280 -1- 280- + 30L . 
f398- t443 

~ 
+ 190-f21d +228- +253 t2eo-+279 

~. 

f352 -f397 f165-f189 +202- +227 t240-+259 

f306- f351 +l40-t164 t176- +201 t220-f239 

+260 -+305 t115-t139 t150- +175 +20G- +219 

-t214 -+259 +90 -+114 +124 -+149 +180-+199 

t168-+ 213 +65 -+ 89 +98 -+123 +160-+179 

t122- +167 +40 - +64 +72 - +97 +- 140--l- , 59 

t76- +121 t15 - +39 +46 - +71 + 120-t- 139 

t30- t75 -10 - f14 +20 - +45 +100-+1 

Thus, if an REU had the following set of indexes:T 1: 196~ T II: 
431, T Ill: 153, T IV: 167, and TV: 110, they would now be 
meaningful since they can be ranked in relation to the indexes 
of other recreation experience units. NCJTE.: The opportunity 
indexes for any one Preferences Type for an REU are only 
compared with the opportunity indexes of the same Prefer
ences Type for any other REUs. Comparing the indexes for 
Type I with those for Type IV for the same or differing REUs . 
for example, is meaningless. The opportunity classes for any 
one Preferences Type for an R EU may be compared with the 
opportunity classes of any other Preferences Types within the 
same or any other REUs. 
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• I I 
REU CHARACTER- REU CHARACTER15TICS • ISTICS VARIABLES I SUBVARIABLES 

- .. 
Ill - ATTRACTIVE 

• I fEATURES 

ll.i I I) 

Ill 
IIi 

-
Ill 

--
11'1 

~ --' o<) -' 
U'"\ -r\ 

llli 

[) 

SUBVARIABLE RATING VALUES RELATIVE 
TO EACH PREFERENCES TYPE 

• 

TABLE Ill 

INSTRUCTIONS; 

- SELECT THE SETS OF VALUES OR EACH PREFERENCE TYPE 
THAT CORRESPOND WITH THE ATTRACTIVE FEATURES AND 
THEIR SIGNIFICANCE RATINGS THAT HAVE BEEN NOTED ON THE 
ATTRACTIVE FEATURES INVENTORY DATA FORM ,FIG C 

-WHERE MORE THAN ONE OF THE SAME KIND OF FEATURES 
(I.E. THREE MOUNTAIN PEAKS, ONE OF WHICH IS HIGHLY 
SiGNIFICANT AND TWO OF WHICH ARE OF MODERATE SIGNIFI· 
CANCEl ARE NOTED, ADD AND OR MULTIPLY THE NUMBER OF 
FEATURES TO/BY THE APPROPRIATE VALUES LISTED IN THE 
TABLES TO THE lEFT. IE.G. THE TOTAL FOR THE THREE PEAKS 
WOULD BE 701. 

- SUM AND/OR NOTE THE VALUES FO.R THE INVENTORIED 
ATTRACTIVE FEATURES FOR EACH PREFERENCES TYPE AND 
PLACE IN APPROPP.IATE SQUARE ON EXTENSIVE APPRAISAL 
SUMMARY FORM. TABLE VIII. SUM VALUES FOR EACH PREFER· 
ENCE TYPE TO ARRIVE AT ATTRACTIVE FEATURE SUBTOTAL. 

·. 
.!iQ.!f.~ 

- THE NUMERICAL VALUES STATED TO THE LEFT ARE REFLEC· 
TIVE OV: THE FEATURES ABILITIES TO 'DRAW' OR ATTRACT REC· 
REATIONISTS TO THE REU THEY MAY BE CONTAINED IN. FIVE 
SETS OF NUMBERS ARE GrNERALL Y USED TO INIDCATE THE 
RELATIVE VALUES OF THE FEA1URES FOR EACH TYPE. THESE 
ARE: 

sol'351 tn oJos· 

10 I'!' 13 

.., 
~~~~ vv 
<Ill 
~e 
!{ 

... :.•4?, ... 

- (FEATURES THAT HAVE VIRTUALLY NO A TIRACTIVE FORCE IN 
RELATION TO EACH PREFERENCES TYPE HAVE BEEN SHADED.} 

• 

.. • 
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REU CHARACT· REU CHARACTERISTICS 
ERISTICS VAR- SUBVARIASLES 
IABLES • • 
ACCESSIBILIT\" "' 

NONE 
w 

r) 
.. 
::; 

TRAILS u 
~J 

w 

lilt 
...JIIC 

4 WUEEL DRIVE ROADS ... 
>Z 
•C-
«o ..... 

2 WHEEL OAIVE ROADS ... z: 

IIIII 
0~ 
o'" :;:Z 
-0 ~AJOR TRAVEL ROUTES >CU 
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TABLE IV 

SUBVARIABLE RATING VALUES RELATOVE 

• TO EACH PREFERENCES TYPE • 
TYPE I TYPE II TYPE Ill TYPE IV TYPEV 

+30 -5 -IS -30 -so 

T Z!i +10 -10 - t.O --40 

-'tO +zs t 15 +10 0 

-4\0 +5 tzo +~5 +50 

_qo -\0 +'2.0 +s-o +1'30 

.r·· 
( 
\, __ _ 

INS Tf.UC TIONS 

- SELECT THE SET OF VALUES FOR EACH PREFERENCE TYPE 
THAT CORRESPONDS WITH THE LARGEST TRAVEL FACILITY 
THAT HAS BEEN NIJTED ON THE ACCESSIBILITY INVENTORY 
DATA FORM. FIG. G 

- PLACE THESE VALUES FOR EACH PREFERENCE TYPE IN THE 
APPROPRIATE SQUARES ON THE EXTENSIVE APPRAISAL SUM· 
MARY FORM. TABLE VIII. 

- THE NUMERICAL VALUES STATED TO THE LEFT ARE 
REFLECTIVE OF THE SETTING PREFERENCES STATED EARLIER. 
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REU CHARAC 
TERISTIC 

VARIABLES 

REMOTENESS 

0 

REU CHARACTERISTIC 
SUBVARIABLES 

SUBVARIABLE RATING VAl:UES 
RElATIVE TO EACH PREFERENCE TYPE 

TYPE I I TYPE TYPE Ill 11 YPE IV I TYPE V 

0 0 0 0 

-a 
-z" 

-t:. 

-~B I -!5t. 

-4 

-ZI 

~ ~· .-% 

0 

l 0 -18 

-:t4 I -47 

4 

-IS 

' 
8 

-It, 

!0 

-20. I -42 

11: 

-1 OJ I I - ~ 

'"' 
1'-

_,.. 
~~ 

-IC.. I -11 

'tO 

-3 

tl 

tJ 

~ OI'Jf OIST DIST 

REMOTENESS ~ 
TO 4'11110 TO 2WO TO loiAJO!! TYPE I l'IPEII TYPE Ill fYPE IV 
!lOADS IIOI.OS li!AVELIIU 

C:OHT'O 

i i i i i i j i - i ii 
"'on "'on :I "' ~ ~ -= ...: "' ~ ..: - on ~ ..: 

AI Ill VI N·N f\JVf\l f\N VI 
0 0 0 0 
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I -- f-.. ·-·- -~--. 
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INSTRUCTIONS; - SELECT THE SET OF VALUES FOR EACH PREFERENCE TYPE 
THAT CORRESPONDS WITH THE COMBINAliON OF REMOTENESS 
CLASSES THAT HAVE B~EN NOTED ON THE REMOTENESS 
INVENTORY DATA FORM FIG Q 

SEE SUPPL E'.1EN I Al ltJSTIWCl'IONS 

PLACE THESE VALUES FOH EACH PREFERENCE TYPE IN THE 
APPROPRIAH St)IJI\Pf.S ON THf EX iENSIVF APPfl•\ISI\l 
SUM~.l.\ll) I lJI·'.t IAllll viii 

-

TABlE v 
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AEU CHARACT- RfU CHARACT· SU8VAAIASU: RATING VALUES RELATIVE 

ERISTICS VAR· ERtSTtCS SUB· • TO EACH PREfERENCES TYPE .. 

IABLES .. VARIA8L~ TYPE I TYPE II TYPE Ill TYPE IV TYPE V 

0 0 0 0 0 0 

IIi ~ z 5 4 3 z I 
RESOURCE 4 10 a Gt 4 t. 

• CtlARACTERISTI~ 
E. 15 ll. 9 G. 3 
a zo 16> ll. a 4-
10 Z.5 'l,O 15' 10 !S 

IIJ Q I'Z '50 '%.<(! 16 l'l. e,. 
1<4 '!I 1.0 'l.l 14 1 

'" 40 '&.' 2:'\ I C. 8 

• 18 <15 ,,. 
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TABLE Jl 

INSTRUCTIONS: 

• SELECT THE SET OF VALUES FOR EACIV PREFERENCE TYPE 
THAT CORRESPONDS WITH THE PROBABILITY OF APPEAL INDEX 
THAT HAS BEEN NOTED ON THE VISUAL RESOURCE INVENTORY 
DATA FORM. FIG. H 

• PLACE THESE VALUES FOR EACH PREFERENCE TYPE IN THE AP 
PROPRIATE SQUARES ON THE EXTENSIVE APPRAISAL SUMMARY 
FORM TABLE VIII 

' 

' 
TABLE VI 

REU CHAAACT- REU CHARACTEIRIST!CS SUIVARIABLE RATING VAlUES RELATIVE 

ERISTICS VAR 

IA8LES. 

DISCORD 

ELEMENTS 

..... 
r ' 

SUBVARIABLES • 9 TO EACH PREFERENCES TYPE 

TYPE I TYPE II TYPE Ill TYPE IV 

en LlV[I. 2: : HON[ 0 0 0 0 
J 

"' > L[V[L ll: WINO!t -20 -15 -10 -7 w _, 
0 

UV[L lit: NOD(ftAU -30 -zs -zo -\S 

3 L[V[L U:: HIOti -40 -35 -30 -25 u 
en 
0 L[VI:L X : UVU[ -Go -50 -40 -'30 

j~ITf!UCT!ONS: 

- SELECT THE SET OF VALUES FOR EACH PREFERENCE TYPE 
THAT CORRESPOND WITH THE DISCORD LEVELS THAT HAVE 
BEEN NOTED ON THE DISCORD ELEMENTS INVENTORY DATA 
FORM. FIG. L. 

- PLACE THE:.E VALUES FOR EACH PREFERENCE TYPE IN THE 
APPROPRIATE SQUARES ON THE EXTENSIVE APPRAISAL 
SUMMARY FOAM: TABLE VIII 

.. 
TYPE V 
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TABLE VIII 

CURRENT -RECREATION OPPORTUNITY INDEXES - EXTENSIVE APPRAISAL SUMMARY FORM 

RECREATION EXPERIENCE UNIT DESIGNATION:----------~----------
NATIONAL FOREST: ________________________________________________________ __ 

APPRA'tSED BY·---·----------------- DATE ....... _______ _ 

(/} 
UJ 
c: 
:J 
1-
~ 
UJ 
u.. 
UJ 
> 
i= 
u 
< c: 
I
I
~ 

REU CHARACTERISTICS VARIABLES 

(/} 
UJ 
a: 
:::> 
1-
~ 
UJ 
u.. 
...J 
~ 
c: 
:J 
1-
~ z 

(/} 
UJ 
cr. 
:J 
1-
~ 
UJ 
u.. 
...J 
~ 
a: 
:J 
1-
...J 
:J 
u 

MTN. PEAKS 

GEOLOGICAL INT. SITES 

ROCK MIN COLLECTION SITE 

LAKES 

RIVERS STREAMS 

B. GAME HUNT. HABiTATS 

S. GAME HUNT. HABITATS 

WATERFOWL HUNT. HABITATS 

U. BIRD HUNT HABITATS 

FISHING HABITATS 

WILDLIFE OBSERV. AREAS 

SP WATER FEATURES 

BOT. INT SITES 

FLORA GATHER. AREAS 

ARCH INT SITES 

HIST INT. SITES 

RESERVOIRS 

CAMPGROUNDS 

PICNIC GROUNDS 

SWIM. FACILITIES 

BOAT FACILITIES 

WINTER SPORTS SITES 

PUB VIS CENTERS 

COM PUB SERV SITES 

ORG SITES 

TOURS S GUIDED 

SUBTOTALS-------....._ 

AC:~Ess.s ..... 'r ------~~ 

'.. ..... .: ;;::.... .. ..... -. 
~ '::::•_,.:.._, ;- ·· .. · .. ·.-- -----.... 

RECREATION PREFERENCE TYPES 

-=t _ 8 _ t, I s1 
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QUANTITATIVE DEFINiilONS~ 
DEFINITJCN 
The inventoried Visitation Capacity Elements of each 

R EU are utilized to generate estimates of how many people 
can take advantaqe of the supply without sub~tantially dim in
ishing the quality of the experiences that are sought after. 
These estimates are derived from the follo~ing formulas: 

PROCEDURE PEAK CAPACITY EStiMATES IN GAOT 

T-1 

1 (:~~ ES/l~~c~~~t:,c~~~~ne \ (~~!~~~~n~:;) ~ ~ V Forest Cover 
~--------------- = PCE 

(Minimum Acres/Visitor Group•) 

1. R EU Acres - From visitation Capacity Elements - lventory 
Data Form. Fig. N, Item 1. 

2. %REU in Encounter Space- From Inventory Data Form, 
Fig., N. Item 2. 

3. % Encounter Space under Forest Cover- From Inventory 
Data Form, Fig. N., Item 3. · 

4. Minimum Acres/Visitor Grouos - From Visitation 
Capacity/Potential Estimation Constants, Table IX,ltem10 

5. Record PCE on Visitation Capacity Estimates - Summa~_ 
Data Form, Fig. 0 -~ ·· 

T-Il 

REU % REU Acres in_) %Encounter ( ~ / \(; ) 
ACRES {Encounter Space/ Space under 

\ I Forest Cover 
= PCE 

(Minimum Acres/Visitor Group•) 

1. As in tl'e first formula. the data is obtained from the Inven
tory Dc..ra Form, Fig. N., Item 1, 2, and 3, and the Estima
tion Ct 'Stants, Table IX, Item 11. 

2. RP.cr1rd Pf I on Visitation Capacity Estimates - Sum
llldr·7 0 r;1 r •rm, Fig. 0. 

T-Ill · 

(
GAQT, Mi.)( Mi. of XGAOT1 Mi.J0i.of4WD~ 

of Trail of 4WD Road in 

1 Trail in REU Road REU _____ __. 

GAOT I Mi) (: Mi. of ~ (GAOT ·) ( Mi. of~ 
of 2WD Rd. + Mi of MRTERUin +] 

2WD Rd.. in REU MTR -

[{ GAOT of exrsW'g T·lll) 
\ R.:creat1on Fac · .; es 

PCE .I 'f'. 
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•• 1. GAOT Mi. of Trail - From Estimation Constants, Table 
IX, Item 12. 

2. Mi. of Trail in REU - From Inventory Data form, Fig. N., 
Item 4. 

3. GAOT I Mi. of 4WD Road - From Table IX, Item 13. 
4. Mi. of 4WD Raod in REU- From Fig. N, Item 5. 
5. GAOT/Mi. of 2WD Rd.- From Table IX, Item 14. 
6. Mi. of 2WD Rd. in REU - From Fig. N, Item 6. 
7. GAOT!Mi.of MTfi- From .. ·Table IX, Item 15. 
8. Mi.of MTR in REU - From Fig. N., Item 7. 
9. GAOT of existingT-111 Recreation Facilities - From Fig. 

N., Item 8·1. 
10. Record PCE on Summ~ry Data Form, Fig. 0. 

T-IV 

(GAOT' Mi.) (Mi. 4WD)+(GAOT /Mi.) (Mi. 2WD )+-
4WD Rd. Rd/REU 2WD Rd. Rd/REU 

-.1(GAOT I Mi.)(Mi. MTR }+(GAOT of Existing T-IV) = PCE 
of MTR in R EU Rec. Facilities 

1 As in the formula for T-Ill, the data is obtained from the 
Estimatton Constants, Table IX, Items 16, 17, 18 and In
ventory Data Form, Fig. N.,ltems 5, 6, 7. 

2. GAOT of Existing T-IV Rec. Facilities - From Fig. N., 
Item 8-2. 

3. Record PCE on Summary Data Form, Fig. 0. 

T-V 

(GAOT/ Mi.) (Mi. 2WD)+fGAQT/Mi.) (Mi. MTR)+· _ 
2WD Rd. Rd./REU \ of MTR in REU 

~(GAOT of Existing TV) = PCE 
Recreation Facilities 

1. As in the formulas forT-Ill and T-IV, the data is obtained 
from Table IX, Items 19, 20, and Fig. N., Items 6, and 7. 

2. GAOT of existing T-V Rec. Facilities - From Fig. N, Item 
8-3. 

3. Record PCE on Summary D,~ta Form, Fig. 0. 
C.ltP.~ItV 

YEARLY VISITATION 'P"t!l'fiaM 7 t ESTIMATES 
(VP/ACREtYR.J IN GAOT 

I 

(Pe~~i;:~~~ity)(o~:s)(% :a~r b:Eu4ype\ (~~~~:r~~~) 
(PCE) Year utilized / 

1 

~} \\ Factor 

--------------~~--------------------- vc (REU ACRES) ,-

53 

r=
VC is expressed in Visitor days acreiyear . 
for analysis purposes . 

• 'vC can also be expressed as visitor 
da ,.s R EU 'r r. by multiplying the 
VC. A· YR. total by REU Acres. 
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1 PCE · Frort" Su1""1rr.ary Data Form, Fig. 0. '< 
2. Days 1n year - From Estimation Constants, Table IX, I tern 

21. 
3. Percent of Yr. REU can be utilized - From Inventory Data 

Form, Fig. N., Item 9, for each Preferences Type. 
4. Visitor Day Conversion Factor - From Table IX, Item 22 . 
5. REU Acres - From Fig. N., Item 1.· · 
6. Record VC on Summary Data Form, Fig. 0., in terms of 

visitor days acre'year in Column IVD/A Yrs.l. 
7. Multiply Item 6 !VCJ above by REU Acres to arrive at Visit

or Days.'REU Year IVD REU 'Yr.l Record on Fig. 0. 
The Formula is utilized to determine the yearly Visitation Ca
pacity Estimates for each Recreation Preferences Type. 

YEARLY VISITATION POTENT! AL ESTIMATES 
!VP. ACRE 'YR.) IN GAOT 

'------------------------------------------~ I 

( ~~s~~~:~Yn ) ( ~~~~~~~~1Typ~ = VP 
Estimates (VC) Quality 

Factor 

VP is expressed in visitor 
days/acre/year for analysis 
purposes. 
t 
VP can also be expressed as 
visitor days/ REU/ Yr. by 
multiplying the VP/ A/Yr. 
Total by REU Acres. 

1. VC - From Summary Data Form, Fig. 0. 
2. Recreation Opportunity Quality Factor - From Table IX, 

Item 23. These are the Recreation Opportunity Classes de
rived in Table II for each Preferences Type, shown on 
Table VIII, and expressed as a decimal. 

3. Record VP on Summary Data Form, Fig. 0, VP is expres
sed in Visitor Days/ AcreiYear (VD/ A/Yr.): 

4. Multiply Item 3 (VP) by REU acres to arrive at Visitor 
Days/REU!Year (VDtREU/Yr.). Record on Fig. 0. 

The formula is utilized to determine the yearly Visitation Po
tential Estimates for eac::h Recreation Preferences Type. 
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TABLE IX ... 
.. 

. .__ 
VISITATION CAPACITY I POTENTIAL ESTIMATION CONSTANTS 

.. 
... 

... 

... 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 . . 

22 

23 

CONSTANT 
DESCRIPT.ION 

T -I MIN.A PARTY 

T -II MIN. A/PARTY 

T-Ill GAOT/MI. OF 
TRAIL 

T-Ill GAOT /MI. OF 
4-WD RD. 

T-Ill GAOT/MI. OF 
2-WD RD. 

T-Ill GAOT/MI. OF 
MTR 

T -IV GAOT!MI. OF 
4-WD RD. 

T -IV GAOT/MI. OF 
2-WD RD . 

T -IV GAOT/MI. OF 
MTR 

T-V GAOT/Mf. OF 
2-WD RD. 

T-V GAOT·Mt. OF 
MTR 

DAYS IN YEAR 

VISITOR DAY 
CONVERSION 
FACTOR 

RECREATION 
OPPORTUNITY 
QUALITY FACTOR 

CONST.O.NT 
UNITS 

. 

250 .4. VISITOR GROUP 

100 A/VISITOR GROUP 

1 VISITOR t1RP./MI. 

.4 VISITOR GRP./MI. 

.2 VISITOR GRP./MI. 

.24 VISITOR GRP./MI. 

.6 VISITOR GRP.!MI. 

.33 VISITOR GRP./MI. 

.4 VISITOR GRP./MI. 

.465 VISITOR GRP./MI. 

.57 VISITOR GRP" MI. 

365 

2.0 VISITOR DAYS 

1 0,.9, 8. 7 .6. 

.5, .4, .3, .2, 1 

·-

., 

CONSTANT DERIVAT1GN SOURCES 

AGGREGATION OF REPORTED RECRE-
ATION USE DENSITIES FOR WILDER-
NESS AND PRIMITIVE AREAS FOR CY 
1970 (W.O. SOURCE BASED ON RIM 
STATISTICS). 

1971 HUNTING SURVEY REPORT FOR 
AREA 319; JIM COLE, DEER LODGE 
NAT'T FOREST AND JOHN ORMIS-
TON, MONTANA DEPT. F & G; FEB. 
1972; AREA 319 HUNTING STATISTICS 
FOR 1972 AND 1973. 

SEE ACCOMPANYING 
DERIVATION RATIONALE 
IN APPENDIX 

.. 

NlA 

RIM HANDBOOK: FSH 2309. 11; 
(124.11 ... 2,, 

RECREATION OPPORTUNITY CLASS 
IN DECI/\:l~L. TABLE II 
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______________ .. --- ~-- .. ....._ ___ ~ ,._, __ ... -·--- 6. " .... ·---

-.... - VISJrATION CAPACITY ESTIMATES - SUMMARY DATA FORM 

r-· 
FIGURE 0 

RECREATION EXPERIEN-CE UNIT DESIGNATION: --------------------

CALCULATEDBY: _________________ ~------------------- DATE:------------

VISITATION 
RECREATION PREFERENCES TYPES 

ESTIMATES TYPE I TYPE II TYPE Ill TYPE IV TYPE V 
... 

"" 
PEAK CAPACITY ESTIMATES (GAOT) 

YEARLY VISITATION VD/A /YR. 
CAPACITY 
ESTIMATES VD/REU/YR. 

YEARLY VISITATION VD/A/YR. . 
POTENTIAL ·-

ESTIMATES VD/REU/YR. 
-

( • .! , __ ,,. 

NOTES: 

--------------------------------------------------------------------~, 
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Sv\ Hv1.;R 1 :V1~ TR IX 
The tnventoned data is used to quantitatively and quali· 

tatively determine the recreation opportunities for the five 
Preferences Types and allows for the integration of thts recre· 
ation information with other resource data. 

The values and visitation estimates ar-e the condition rat· 
ings at the time of the inventory. Manipulating management 
actions within an REU will change these values and 
estimates. Proposed management actions can be analyzed 
prior to implementation to determine what effect the actions 
may have upon the recreational values for each Preference 
Type in an REU. 

TABULATION PROCEDURE 
The inventoried data, value ratings, and visitation 

estimates are tabulated on one document (Summary Matrix, 
Table X) for a planning area or unit. 

1. Planning Unit Name and REU Identification Name or 
Number. 

2. Acres. From Figure N show National Forest acreage on 
top line and other ownership on bottom line. 

3. Attractive Features. Transfer actual numbers of features 
from Inventory Data Form, Figure D. 

4. Travel Facilities. Place check(s) in appropriate box as 
shown on Inventory Data Form, Figure H. 

5. Remoteness Class. Place check (s} in appropriate box as 
shown on Inventory Data Form, Figure H. . 

6. Visual Resource. Transfer visual appeal· index rating from 
Inventory Data Form, Figure I. 

7. Discordant Elements. Place check in ?.ppropriate box as 
shown on Inventory Data Form, Figure M. 

8. Recreation Opportunity Indexes. Transfer opportunity in
dex figures for each Preferences Type from Extensive Ap
praisal Form, Table VIII. 

9. Preference Type Evaluation. Transfer Recreation Oppor· 
tunity Class value figure for each Preferences Type from 
Extensive Appraisal form, Table VIII. 

10. Peak Capacity Estimates in GAOT. Transfer figuies for 
each Preferences Type from Summary Data Forrn, Figure 
0. 

11. Yearly Visitation Capacity Estimates in GAOT. Transfer 
figures for each Preferences Type from Summary Data 
Form, Figure 0. 

12. Yearly Visitation Potential Estimates in GAOT. Transfer 
figures for each Preferences Type frorn Summary Data 
Form, Figure 0 . 
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REU 
DESIGNATiON 

14 E3 

14 E4 

14 Es 

~ 

REU 
DESIGNATION 

14 E3 

14 E4 

14 E5 

TYPE I 

OPP. OPP. 
INDEX CLASS 

94 3 

87 3 

89 3 
• 

TYPE I 

OPP. I OPP. 
INDEX CLASS _, 

' 

44 2 

-· 9 1 

11 2 

t 

RESPONSE ESTIMA }_ 

Response estimates are predictions of how much recrea
tion opportunities are likely to change if the environmental 
charcteristics of the mapped REUs are altered. They are a 
means of alerting land managers to what the consequences 
of applying the various Land Management O'ptions are (for 
timber, range, watershed, wildlife, recreation, wilderness, 
and other types of Forest management). 

Each "-11a:::Jgeme: :t Option is cum posed cf a set of 
possible management dcticns l e.g .,road building, timber har-

. ' .•. . l h' I.. h vest, recreat:or: ;.?.C!:1:'. ':C:r.stn • .:tlon, ate .. w ,,c, .:an c ange 
the existing environmt::ntal characteristics of mapped REU's 
to differing extents. The changes tha~ would result if an op
tion were applied on the land base can alter the existing recre-
ation opportunities supply. . 

Let's assume that a tir.1ber harvest is planned and that it 
would directly affect the physical characteristics of three 
REU's. The qualitative detinitions of the current recreation 
opportunities that exist in these units are given as follows: 

-
RECREATION PREFERENCES TYPES 

TYPE II TYPE Ill TYPE IV TYPE V 

OPP. 
INDEX 

318 

293 

298 

. 

OPP. OPP. OPP. OPP. OPP. OPP. OPP. 
CLASS INDEX CLASS INDEX CLASS IN DB< CLAS~. 

.. 
7 99 5 54 2 0 0 "··~-

6 102 5 56 2 2 a 

6 124 6 59 .., 4 0 .... 

The expected effects of the proposed timber sale (i.e., 
increased accessibility, lessened remotef1ess, lower probabil
ity of visual appsal, impairment of elk hunting habitat, and 
temporary noise and air pollution) will cause the current op
portunities to vary as follows: 

RECREATION PREFERENCES TYPES 

• 
TYPE II TYPE Ill T'r P~ i v Tr?E V 

OPP. OPP. OPP. OPP. OPP, OPP. OPP. OPP. 
INDEX CLASS INDEX CLASS INDEX CLASS INDEX CLASS 

t 

242 5 67 4 31 1 -13 0 

179 4 
. . 5 ji oc 0 '..: ..) 

:39 5 . . . .. -
I I I . 
I 

,. 
·;.- --- _..., ... __. -- "··--·-

.. 
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These changes in recreation opportunity qualities will af
fect the yearly visitation potential of the REU's. As determin
ed in the Quantitative Definition, the·ir current visitation 
potentials are estimated to be: 

. RECREATION PREFERENCES TYPES .. 

REU 
TYPE I TYPE II 

DESIGNATION 
YEARLY VI- YEARLY VI-
SITATION SITATION 
POTENTIAL POTENTIAL 

-
~ 

14 E3 1810 RVD 3832 RVD 

14 E4 1428 RVD 2750 RVD . 

14 Es 204 RVD 434 RVD 

••• - Portion that is within the Forest boundary. 

During the 3-5 years prior to the completion of all phases of 
the sale, their visitation potentials are estimated to be: 

TYPE Ill TYPE IV 

YEARLY VI- YEARLY VI-
SITATION SITATION 
POTENTIAL POTENTIAL 

3400 AVO 146 RVD 

4925 RVD 173 RVD 

300 RVD 29 RVD 

RECREATION PREFERENCES TYPES 

REU TYPE I TYPE II 

DESIGNATION 
YEARLY VI- YEARLY VI-
SITATION SITATION 
POTENTIAL POTENTIAL 

14 E3 905 RVD 2737 RVD 

14 E4 474 RVD 1833 RVD 
-

14 E5 102 RVD 310 RVD 

The cum~lative effects of the •imber sale upon the exist
ing supply of recreation opportunities in the general sale area 
will be: 

1. A 57% Joss in visitation potential for satisfying Type I 
preferences. 

2. A 30% loss in visitation potential for satisfying Type II pre
ferences. 

3. A 7% loss in visitation potential for satisfying ~ype Ill pre 
ferences. 

4. A 3Q~to Loss is visitation potential for sa tis~., tng Type IV 
preferences. 

5. A small increase (58 AVO's) in visitation pote"":;a! for sa tis· 
tying Type V preferences. 

60 

TYPE ill TYPE IV 

YEARLY VI- YEAFlLY VI-
SITATJON SIT~TION 

POTENTIAL POTENTIAL 

2480 RVD 73 RVD 

4925 RVD 109 RVD 

.. 
350 RVD 20 RVD 

-
.. 

.. 

TYPE V 

YEARLY VI-
SITATION 
POTENTIAL 

0 RVD 

() RVD 

5:)RVD 

TYPE V 

YEARLY VI-
'SITATION 
POTENTIAL 

0 RVD 

0 RVD 

58 RVD 

• 

•
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Tnese are not perr1anent effects A~!!:" :he 3·5 . ears !1'', 

will be necessary to complete all phases of the sale 11.e road 
construction, harvesting, sl·ash piling and curmg, slasr 
'Jurning, etc.), the probability of visual appeal is expected to 
rsE~ as cutting units become revegetated, the noise and air 
j: Jllution will cease, and the im~airment of elk hunting habitat 
will graduaily lessen. These qualitative improvements will act 
!a increase the lowered visitation potentials that resulted from 
the sale . 
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BR 2~0 :...A;..;D ALLOCATION: Long-range land use prograr
formL!lation. 
CULTURAL FEATURES: Products of man's action . 

. iJ E ;;~EE Of.. A ECR EAT ION' OPPORTUNITt: Relative numer
ical rating of the Recreation Opportunity Classes. 
I:NCOtJNTER SPACE: Those portions of the land base which 
are topographically suitable and which people normally use in 

. their pursuits of recreation. . 
ESTIMATION CONSTANTS: The values established to help 
determine the recreation visitation capacity estimates . 
GAOT: Groups at one time. Most people engage in re:reation 
pursu::s in numbers cf two or more. Group srze 1S limned to a 
maximum of four persons in PreferenGes Types I and il, and 
five persons in Preferences Types Ill, IV, and V. 

·-.~.: LAND MANAGEMENT OPTIONS: Sub-categories of major 
land uses such as recreation, timber management, etc., that 
describe management intents in use intensity and actual use 
practice terms. 
LAND USE PLANNING: Formulating courses of action that 
effectively contribute to the multiresource USE! and environ-

.JL mental protection of National Foree! lands, 
If' LAND USE PLANNING ALTERNATIVES: Formulating a 

choice of reasonable management actions for a given unit of 
land. 

• 

* MANAGEMENT ACTIONS: Implementing activities such as 
road building, timber harvesting, recreation facility construc
tion, etc., which can change the existing environmental char
acteristic of an R EU to differing extents. 

~ MANAGEMENT OBJECTIVES: End result, goals, target!j£~ 
an end to be achieved; a future condition or result to be a~ 
complished. 

~ MANAGEMENT OPTIONS: Individual or combinations of 
vanous management actions. 
NATURAL FEATURES: Products of non-man-caused pro
ceses . 

... NFRS: National Forest Recreation Survey. 
~ PAOT: People at one time. 

PHYSICAL CARRYING CAPACITY: When congestion and 
use becomes intense enough to cause excessive aeterioration 
and damage to the point where the physcial environment is 
unacceptably altered. 
QUALITATIVE. DEFINITIONS: The value of existing recrea
tron opportunrtres on National Forest lands. 
QUANTITATIVE DEFINITIONS: The number of people who 
can take advantage of available recreation opportunities with
out diminishing the quality of the recreation experiences that 
are sought after. 
~ATING 'o'A.bU~~. A set of vaiJ.Jes assigned to the charac~er
istrc subvariables to determine the degree of recreation satis
faction one may experience while pursuing his recreation pre
ference. * RECREATION CHARACTERISTICS: Natural and cultural at
tributes, sensual stimulation, access, remoteness, and pollu
tion encounters to which people may be drawn in their recre
ation pursuits. 
REC8t=OT!6N CXPERIE!\lCE DNt"fS"~RtUl: Discrete portions 
of the Forest land base to wntch people relate w_t1ile 
engaging in Forest outdoor recreation. 
RECREATION MOTIVATIONS. The basic reasons for \Nhtc~ 
p~op·.:: .z.ngage r outdoor recrea:·:;~ pursu:ts ~/ 
RECP~.~ ::ON CPPORTUN!T:ES l=avorable env:rc:;":"'~"':al 
and sc:.ai .::trCufT1stances that can sattsfy the visiting publtc's 
various outdoor recreation preferences. 

... 



_ __, __________ _ ---------------------~··------ ----.------ . ·-

-A:CF.e·"T!QN OP.P.QRTUNITY CLASS: Numertcal rating 
values_which;ietermine quali~e ratrng for each recrea-
tiao.-.Praerences T 

Numerical rating 
value subtotals.J:esultin£r rom the uahtative Evalution. 

~ REGREATION PREFERENCES: Orientations that people ex
hibit in their selection of recreation settings and recreation 
activities for satisfying re;:reation~ motivations. 

-It RECREATION SETIINGS: Discrete portions of the Forest 
land base when viewed from an outdoor recreation stand-
point. / 
-RESffit~SE EgTifV1f!ttE6~ Predictions of how much recrea-
tion opporty.r1fties are likely to change if the environmental 
characteristics of an REU are altered. 
RIM: Recreaf n Information Management. 

• -point at which feelings 
of con ion become intense enough tocausetheaggregate 
recrea 1on satisfaction of all visitors to decline. 
SPATIAL DEFINITION: The three-dimensional concave ele
ments of the geomorphic base or vegetative enclosure, or a 
combination of both. 
TIMESTREAMS': The duration of effect that may occur to the 
recreation environment as a result of management actions on 
the land base. . · 
VISITATION CAPACITY:The number of people that can take 
advantage of the supply of recreation opportunity . without 
substantially diminishing the quality of the experience that is 
sought after. 
VISITATION CAPACITY -ELEMENTS: The physical 
characteristics that are utilized in the esmnation of REU So
cial Visitation Capacities. 
VISITOR DAYS (VD): One visitor day equals 12 hours. (One 
person for 12 hours, or 12 people for one hour, or any combi-
nation thereof.) . 
YEARLY VISITATION CAPACITY !VC): The number of 
visitor days that an acre of land or an REU could reasonably 
accommodate annually for each Preferences Type. 
YEARLY VISITATION POTENTIAL (VP): Considering the 
yearly VC and the Qualitative DeftmtJons, the number of visit
or days an acre of land or an REI! could reasonably accom
modate annually for each Preferences Type. 
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ber 19, 1969 
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Fredenck Cir"nds in Parks and Recreation 6 {4): 

13-16 I 1969 • 
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FIGURED. 

ATTRACTIVE FEATURES - INVENTORY DATA FORM 

RECREATION EXPERIENCE UNIT DESIGNATION -----------------

INVENTORIED BY:---------------DATES:----------

SIGNIFICANCE RATINGS H M L NOTATIONS 

MOUNTAIN PEAKS I libll471 P.£AX 

GEOLOGICAL INTEREST SITES 

ROCK/MINERAL COLLECTION SITES I (J-dLD PAJ/NIA/6- !JI Sill1:4/f? 

LAKES I 
RIVERS & STREAMS I 
BIG GAME HUNTING HABITATS 1- I /t'l- /11()()~£ f /)~ ;.. -EJJ( 

SMALL GAME HUNTING HABITATS I -
WATERFOWL HUNTING HABITATS I 

UPLAND BIRD HUNTING HABITATS I 
" •' 

lAir'S I S7Ji!8l4 M FISHING HABITATS I movr '" • 
WILDLIFE OBSERVATION AREAS 

SPECIAL WATER FEATURES 1J- Sh?IW- w~ FI4J.L.S 

BOTANICAL INTEREST SITES . 
FLORA GATHERING AREAS I ~/11£ HA1!V~77NG- ~p /11V~H~M~ 

ARCHEOLOGICAL INTEREST SITES 

HISTORICAL INTEREST SITES 

RESERVOIRS 

CAMPGROUNDS I //) F.U. 

PICNIC GROUNDS 

SWIMMING FACILITIES 

BOATING FACILITIES I 
WINTER SPORTS SITES 

P.UBLIC VISITOR CENTERS 

COMMERCIAL PUBLIC SERVICE SITES 

ORGANIZATION SITES 

TOUR·s • SELF GUIDED 

.. 

• 

• 
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FIGURE ~ 

ACCESSIBILITY AND REMOTENESS CHARACTERISTICS -INVENTORY DATA FORM 

RECREATION EX.PERI.ENCE UNIT DESIGNATION: -------------------

INVENTORIED BY: -------.------------ DATE: ---------------

ACCESSIBILITY 

/ 
KIND OF TRAVEL FACILITIES 

CONTAINED IN ReU 

NONE 

TRAILS 

4-WHEEL DRIVE ROADS 
" 

~ 2-WHEEL DRIVE ROADS 

MAJOR TRAVEL ROUTES 

APPROXIMATE LENGTHS* (in miles) OF 

TRAVEL FACILITIES CONTAINED IN REU 

N/A 

2~ /Jf/LE.S ( SINtX£ UNE GA-4VEL) 
,. 

*PORTIONS THAT ARE WITHIN THE 

FOREST BOUNDARIES 

BEMOTENESS 

DISTANCE FROM GEOGRAPHICAL CENTER OF REU TO THE NEAREST 

./ ROADS THAT ARE NOT CONTAINED IN THE UNIT. 

==- 3 MILES FROM NEAREST 4-WHEEL DRIVE ROAD - . 
=- 1.5 MILES FROM NEAREST 4-WHEEL DRIVE ROAD -
.....::::. 1.5 MILES FROM NEAREST 4-WHEEL DRIVE ROAD -
==- 5 MILES FROM NEAREST 2-WHEEL DRIVE ROAD -
===- 3 MILES FROM NEAREST 2-WHEEL DRIVE ROAD - -=- 1.5 MILES FROM NEAREST 2-WHEEL DRIVE ROAD -
~ 1.5 MILES FROM NEAREST 2-WHEEL DRIVE ROAD -

../ =-- 5 MILES FROM NEAREST MAJOR TR.~VEL ROUTE -
. ==- 3 MILES FROM NEAREST MAJOR TRAVEL ROUTE -

==- 1.5 MILES FROM NEAREST MAJOR TRAVEL ROUTE -
-= 1.5 MILES FROM NEAREST MAJOR TRAVEL ROUTE -

I::::=. EQUAL OR GREATER THAN: .::::5EQUAL OR LESS THAN) 

NOTES: 
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FIGURE I 

VfSUAL RESOURCE CHARACTERISTICS- INVENTORY DATA FORM 

RECREATION EXPERIENCE UNIT DESIGNATION: --------------------

INVENTORIED BY: DATE: 

# CRITERIA CATEGORIES I RATING 
I SUBTOTALS 

1 BASIC TERRAIN VARIETY + 20 
2 GEOLOGIC FEATURE VARIETY + l'f 

3 WATER FEATURES VARIETY + /2.. 
4 VEGETATIVE PATTERN VARIETY + '=' 
5 LAND USE EFFECTS - 4-

PROBABILITY OF VISUAL APPEAL INDEX ... tf-8 

NOTES 
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FIGURE{ .. 

DISCORD ELEMENTS CHARACTERSITCS - INVENTORY DATA FORM 

RECREATION EXPERIENCE UNIT DESIGNATION: ---~---------------

INVENTORIED BY: --------------------DATE=----A-~--

/ 
DISCORD ELEMENTS DISCORD ELEMENTS DESCRIPTIONS 
IMPACT LEVELS 

/ LEVEL 1: NONE N,'A 

LEVEL II: MINOR 

. 
LEVEL Ill: MODERATE 

LEVEL IV: HIGH 

LEVEL V: SEVERE \ 

• 

NOTES 
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VISITATION CAPACITY ELEMENTS - Inventory Data Form 

·-Recreation Experience Unit Designation· ___ _ 

Inventoried By; _________ _ . Date ---------

1. REU Acreage !Portion lying w/in Forest Boundary) N.F. 9ooo ; Other 3000 

2 . % of REU Acreage in Encounter Space .25 (Express as Decimal) 

3. % of Encounter Space in Forest Cover .s (Express as Decimal) 

4. Miies of trail within REU t/-

5. Miles of 4~VVD road within REU z (Portion of R EU lying 

6. Miles of 2-WD road within REU I w/in Forest Boundary) 

7. Miles of MTR road within R EU .5 

8. PAOT Estimates for Existing Recreation Facilities: (RIM) 
T-Ill 

a. Campg~ounds 

b. Picnicgrounds 

c. Swimming Facilities 

d. Boating Facilities 

e. Winter Sports Sites 

f. Public Visitor Centers 

g. Commercial Public Smvice Sites 

h. Organization Sites 

1. Other 

PAOT SUMS:· 

Divide PAOT Sums by 5 to convert number 
of people to groL.ps of people !GAOT) .......,. 

IS 

-
/0 

/15" 

2.3 
(8-1) 

T .. Jv 

!5" 

/0 

25 

5 

9. % of Year REU May be Used for EacJl Preferences Type: (RIM) 

_, 

.., 
Tl • v 

(a.l 
Til · ~S' Till . b TIV . 6 TV ~.-!Express as Decimalsl 

lb.) (c.l (d.) (e.J 

T-V 

10 

/000 

/025 

2.D5 
(8-3) 

• 
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TABLE VIII 

CURRENT RECREATION OPPORTUNITY INDEXES - EXTENSIVE APPRAISAL SUMMARY FORM 

. 
RECREATION EXPERIENCE UNIT DESIGNATION:------------------
NATIONALFpREST: ___________________________________________________ __ 

APPRAISED BY_:_·--------------------DATE:--------

(/) 
w 
a: 
::;) 

~ w 
~ 

w 
> 
i= 
u 
<t: 
a: 
I
I
<t: 

REU CHARACTERISTiCS VARIABLES 

MTN. PEAKS 

GEOLOGICAL INT. SITES 

ROCK' MIN. COLLECTION SITE 

LAKES 

RIVERS, STREAMS 

B. GAME HUNT. HABITATS 

S. GAME HUNT. HABITATS 

WATERFOWL HUNT. HABITATS 

U. BIRD HUNT. HABITATS 

FISHING HABITATS 

WILDLIFE OBSERV. AREAS 

SP. WATER FEATURES 

BOT. INT. SITES 

FLORA GATHER. AREAS 

ARCH. INT SITES 

HIST. INT SITES 

RESERVOIRS 

(/) 
w CAMPGROUNDS 
a: 
::;) 
1-

PICNIC GROUNDS 
~ w SWIM. FACILITIES 
~ 

....I 
<t: BOAT FACILITIES 
a: 
:::l 

~ 
:::l 

WINTER SPORTS SITES 

PUB VIS. CENTERS 
u 

COM PUB SERV SITES 

ORG SITES 

TOURS · S GUIDED 

- ... SUBTOTALS-··-------~~ 

ACCESSIB' _:rv -------1..,. 
REMOTE~ESS ------~ 

.. .. 

RECREATION PREFERENCE TYPES 

Tl 

/0 /0 

.5 5 5 

+75 -r b( +!5S + f8 
- J.f-0 + s +20 +35 

-t /2. -+- 32 +3~ -r 32. 

+ 96 +72 -t-48 -+ 2+ 
0 0 0 

37'f (8) 279 ( ! '8 '!- (5) 

.-
\ . ._~ 

7C 
7- ~-8'2-
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FIGURE 0 

VISITATION CAPAC-tTY ESTIMA_ill -- SUMMARY DATA FORM 

RECREATION EXPERIENCE UNIT DESIGI\AT!ON. ---.-----------------

CALCULATED BY: ________ ~--------------------------- DATE:------

VISITATION 
RECREATION PREFERENCES TYPES 

ESTIMATES TYPE I TYPE II TYPE Ill TYPE IV TYPE V 
.. 

PEAK CAPACITY ESTIMATES (GAOT) 

"' 
;s- .2.8. 12. 7. qg 2o5.52. 

YEARLY VISITATION VDIA /YR. .// . 78 /.03 ,29 7.5D 
CAPACITY 
ESTIMATES VD/REUIYR. 1320 Cf3~0 /2.1 3(;,() 348CJ '10, 000 --
YEARLY VISITATION VD-.A YR. .os . .~z . 72. ·2" 3.7s-
POTENTIAL -- t .3(a0 ESTIMATES VDlREU/YR. 74-"ff irA-0 3/20 I ~000 

NOTES: 

--------------------------------------------------~~--~-----------
-----------------------------------------------------~~-~-~----------

.. 

----------------------------------------~-----------------------
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7! MIN. ACRES PARTY CONSTANT DERIVATION RATIONALE 

GIVENS: -THE SIZES (IN ACRES) AND REPORTED RECtlEATION USE DENSITIES UN 
VISITOR DAYS) OF 11 WILDERNESS UNITS . 

EXAMPLES OF REPORTED RECREATION-USE DENSITIES FOR 
WILDERNESS AND PRIMITIVE AREAS FOR CY ... 1970 

!SELECTED FROM EXPECTED HIGH DENSITY USE WILDERNESS UNITSi 

NAME OF UNIT SIZE TOTAL REPORTED USE VJSITOR-DA YS USE 
(ACRES) CY 1971 PER ACRE 

. 
DESOLATION 63,000 298,800 4.7 

SAN GORGONIO 36,000 94,100 2.8 

MISSION MOUNTS. 73,000 9,600 . 13 
.. 

TETON 563,000 118,700 .20 
' 

RAWAH 26,000 17,200 .66 

1,029,000 
-

1,515,000 BOUNDARY WATERS -
1.5 -

STRAVJBERRY MTN. 32,000 22,600 .8 

THREE SISTERS 196,000 193,500 .9 
' 

EAGLE CAP 220,000 135,000 .6 

I 

MINARETS 109,000 303,100 2.7 

JOHN MUIR 500,000 825,300 1 6 
. 

-
' 

- The total reported use spanned a 100 day use season, on the average. 

- One days equals two visitor days. 

ASSUMPTIONS - Wilderness recreation use parallels Type 
I recreation use: 

The current (19701 reported use rates for 
the above listed wilderness units, when 
averaged, approximate their aggregate 
esthettc visitation capacitY 

• II 
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GIVENS: 

TRAVEL FACILITIES PAOT MlLE 
CONSTANTS DERVlATION RATIONALE 

The rate of encounter for visitor groups 
spaced at one mile intervals while travel
ing at a speed of 2 miles/hour in oppo
site directions on a given trail is 4/ hour. 

The rate of enounter for vehicles spaced 
at one mile intervals while traveling at a 
speed of: 

a 10 miles 'hour in oppostie direc· 
tions on a given 4WD road is 
20/hour 

b. 30 miles/hour in opposite direc· 
tions on a given 2WD road is 
60/hour 

c. 50 miles/hour in opposite direc
tions on a given rnc~jor travel route 
is 100/hour 

• 

ASSUMPTIONS: People travel at a speed of: 
a. 2 miles/hour while hiking on trails 

FIND: 

b. 10 miles/hour while driving on 
4-WD roads 

c 30 miles/hour while driving on 
2-WD roads 

d. 50 miles/hour v.Jhile driving on 
Major Travel Routes 

4-WD roads and most forest 2-WD 
roads a1e of single lane construction; 
major travel routes are of double lane 
construction and, therefore, have twice 
the inherent vehicle/ mile capacity of 
2-WD roads. 

Pe~ple expect to encounter fewer other 
people on trails than on 4-WD roads; 
fewer on 4-WD roads than on 2-VI/D 
roads; fewer on 2-WD roads than on 
major travel routes. 

Forest visitors who wish to gain satisfac
ions for Type Ill preferences desire to 
encounter fewer other people than those 
wishing to gain satisfactions for Type IV 
V and preferences . . , 
The maximum time that people will col"
tinously travel is 4 hours. 

People normally travel in groups of two 
or more when engaging in recreation 
pursuits (e.g., hiking,pleasure driving, 
travel to particular recreation settings}. 

The maximum number of visitor groups 
accommodated per mile of travel 
facility over a given time period wh:'e 
still maintaining conditions (r.e., arc ... :: 
encounter frequency le\ e!s \ tha: •.• · 
satisfy Types Ill, IV and V recreation pre· 
ferences 

• 

.. 
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METHOD: 

Type of 
Travel Facility 

Trail 
4-WD Road 
2-WD Road 
Major Travel Rt. 

Calculate the total number of encount
ers that any one visitor group would be 
subject to over a 4 hour period (based on 
the above givens): 

' Calculated Number Total 
Enounter of hrs. Encounters 
Rate. Hr. in period Per Period 

---
4 4 16 

20 4 80 
60 4 240 

100 4 400 

a. Based on the givens and the assumptions, estimate the 
maximum number of encounters per time period that will 
maintain conditions for satisfying Type Ill IV and V recreation 
preferences: 

PREFERENCES 
TYPE 

TYPE Ill 

TYPE IV 

TYPE V 

KIND OF 
TRAVEL FACILITY 

TRAIL 8 
4-WD ROAD 16 
2-WD ROAD 24 
MTR 48 

4-WD ROAD .. 24 
2-WD ROAD .. 40 

MTR 80 

2-WD ROAD •56 
MTR 112 

MAXIMUM ENCOUNTERS 
PER PERIOD 

(1 encounter every 30 min.) 
(1 encounter every 15 min.) 
(1 encounter every 10 min.) 
( 1 encounter every 5 min.) 

(1 encounter every 10 min.) 
1 encounter every 6 min.) 

(1 encounter every 3 min.) 

{ 1 encounter every 4.3 min.) 
( 1 encounter every 2.1 min.) 

b. Based on the step b. estimates, calculate the maximum 
number of visitor groups that can be accommodated per mile 
of travel facility at any one time (GAOT•): 

ANSWER: 

PREFERENCES 
TYPES 

. 

TYPE IV 

TYPE V 

KIND OF 
TRAVEL FACILITY 

TRAIL , 
4-WD ROAD 
2-WD ROAD 
MTR 

4-WD ROAD 
2-WD ROAD-· 
MTR 

2-'vVD ROAD 
MTR 

... 
GAOT/MI. 
ESTIMATE 

1 visitor group' mile 
.4 visitor group/mile 
. 2 visitor group/ mile 
.24 visitor group/mile 

..,. .6 visitor group/mile 
... 33 visitor group. mile 

.4 visitor group.' mile 

465 visitor group miie 
57 visitor group mile 

• Assurnil"lg a are hour "at one t1me" duration. 
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Formula: 

.... 

.... . . 
• 

n 
• 
•• 

q 

·--::a::.-- -.. ; .. ==---~ 

1 mile 

( 

Time Betw:en) ( ~pe~d - ). 
encounter 1n tn m1. = 
minutes. per min. 

Min1mum group minimum group 
spacing at -. spacing at outset 
outset - in miles in miles 

··'!'US GOVERNMENT PRINTING OFFICE 1974-799-640 178 

= GAOT·mi 
Estimate 
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FIND: 

METHOD: a. 

The minimum number of acres that are 
required to provide a satisfying Type I 
recreation ~xperience. 

Sum acreages of all units listed 
(2,847,000 acres) 

b. · Sum total reported uses for all ~nits listed 
(3,530,700 VD) 

c. Divide total acres by total use to find the 
seasonal visitor day density per acre LB 
VD ·A· Season) 

d. Dv.x3ggregate seasonal usage by divid
ing .8 VOlA/Season by the season 
length (100 days x 2 = 200 VD) 
( .8 \ 
\ToO; J)04J 

e. Divide .004 into 1·.0 to find the minimum 
number of acres. 

ANSWER: 250 acres/visitor group. (Max. of 4 
people/ group) 

T II 
MIN. ACRES/PARTY CONSTANT DERIVATION RATIONALE 

GIVENS: 
o Area 319 is, comprised of approxima.tely 133,000 acres. 

o The number of hunter trips on opening day that were 
recorded are: 1361 in 1971 

1647 in 1972 
1189 in 1973 

o Individuals normally hunt with one or more other hunters. 

o the general feeling (statistically based) is that hunting pres
sure is high in area 319. 

ASSUMPTIONS: 
o Area 319 is being used at, or very nearly at, its e~thetic 

visitation capacity on the opening day of the elk and deer 
hunting season. 

o Area 319 is typical of the physical characteristics of other 
portit)ns of the Forest that are used for elk and deer hunting. 

FIND: 
o The minim1.1m number of acre<> that are required to provide a 

satisfying h~nting expe'rience.. 

METHOD: 
o Divide the average number of opening day hunter trips for the 

years1971,72 and 73 into the total number of acres that com
prise area #319. 

ANSWER 
100 acres. vis1tor group 
(Max. of 4 people' group) 

73 
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EXHIBIT E 

7. Recreational Resources 

Comment 9a (p. E-7-69, Section 5.4.1) 

Compare information common to Section 5.4.1 through Section 5.4.5, Section 
6 .. 1.6, Tables E.7.17 and E.7.18, and Figures E.7.7 through E.7.17 and cor
rect all discrepancies with respect to (1) phasing of development, (2) p;··o
posed facilities to be provided, and (3) estimated costs of "recreation plan 

project features 11
• 

Response 

Item #9a 

SECTION 5.4 REVISIONS 

The recreation sites listed on p. E-7-69 of Chapter 7, Exhibit E of the 
License Application should read as follows: 

Phase One - Watana Construction Phase 

Key Letter Name 

E Brush kana Campground 
D Tyone Confluence with Susitna 
B Butte Creek/Susitna River 
A Middle Fork-Chulitna River 
c Watana Townsite (part of Project Facility Program) 

F Portal Entry 

7-9-1 
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Phase Two - Watana Implementation Phase 

Watana Damsite 
Watana Townsite (part of Project Facility Program) 

Tsusena Creek 
Tsusena Butte 
Deadman/Big Lake 
Clarence Lake 
Watana Lake 

Phase Three - Devil Canyon Construction 

G Mid-Chulitna/Deadman Mountain 

Phase Four - Devil Canyon Operation 

Q 
s 
R 

Devil Creek 
Devil Canyon Damsite 
Mermaid Lake 

Phase Five - To Be Developed Only If Demand Requires 

T 

M 

N 

Soule Creek 
Southern Chulitna Mountains 
Fog Lakes 

7-9-2 
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Future Additions - To Be Considered Through Demand Monitoring 

p 

w 

Stephan Lakes 
Rehabilitation Sites 

Section 5.4.l(a)(V) on p. E-7-70 should read as follows: 

Twenty-five new campsites similar to the existing development, with 
.025-mile (0.4 km) circulation road for proposed site, 3 toilet 

facilities, and other equipment. 

Section 5.4.2(a)(v) on p. E-7-77 should read as follows: 

Parking, 20 cars; 
Exhibit building (3,000 sq. ft.); 

Souvenir shop; 
- Museum; 
- Restrooms; and 
- Food service. 
Interpretive trail; 
Four picnic sites; and 
One bulletin board. 

Note: Powerhouse tour headquarters to be located on north side of dam 

at operations headquarters. 

Section 5.4.2(c)(v) on p. E-7-79 should read as follows: 

Two shelters, one trailhead~ three parking spaces, and 20 miles (32 km) 

of primitive trail development. 

7-9-3 
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Section 5.4.2(d)(v) on p. E-7-80 should read as follows: 

Primitive trail development, 4 miles (6.4 km); 
Trailhead, with 6 parking spaces; and 
Two to four undesignated campsites~ 

Section 5.4.2(e)(v) on p. E-7-81 should read as follows: 

Primitive trail development, 4 miles (6.4 km); 

Five to six undesignated campsites; and 
Trailhead, with 6-space automobile parallel parking. 

Section 5.4.2(f)(v) on p. E-7-83 should read as follows: 

Primitive trail development, 9 miles (14.4 km) and signage. 

Section 5.4.2(g)(v) on p. E-7-84 should read as follows: 

Primitive trail development, 3 miles (4.8 km); 
Two to three undesignated campsites; and 

1 footbridge. 

Section 5.4.3(a)(v) on p. E-7-85 and E-7-86 should read as follows: 

Ten parking spaces, 15 miles (24 km) of trail, one trailhead and 2-4 

primitive campsites. 

Section 5.4o4(a)(v) on p. E-7-87 should read as follows: 

Primitive trail development, 9 miles (14.4 km); 
1 trailhead, 5 parking spaces, 1 bench, and signage. 

7-9-4 
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Section 5.4.4(b)(v) on p. E-7-88 should read as follows: 

One shelter; 
Visitor center (5~000 sq. ft.); 
~, Food service; 
- Dam exhibit 
- Souvenir shop; and 
- 1 single vault latrine. 
Eight picnic sites; 
Fifteen parking spaces; 
Interpretive trail (0.5 miles); 

Signage; and 
Three benches. 

SECTION 6.1.6 REVISIONS 

Section 6.1.6 on pp. E-7-107 through E-7-109 should read as follows: 

6.1.6 - Elements of the Recreation Plan According to Their Phases of 

Deve l opme,nt 

(a) Phase One (Sites E, D, B, C, A, F) 

E Brushkana Camp 0.25 miles (0.4 km) of road;· 

25 campsites; 
3 single vault latrines; 
1 bulletin board; 
8 trash cans; and 1 water well. 

D Tyone River Confluence 1 shelter. 
with Susitna 
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B 

c 

A 

F 

Butte Creek/Susitna 

Watana Townsite 

Middle Fork 
Chulitna River 

Portal Entry 

1 boat launch at Susitna Bridge. 

Temporary camp and town facilities. 

2 overnight shelters; 
25 miles (41 km) primitive trail; 
trailhead; trash cans; bulletin 
board; signage; and 
6 parking spaces. 

Explanatory entry sign; and 
2-3 car pullout. 

(b) Phase Two (Sites 0, U, H, I, L, J, K) 

0 

u 

H 

I 

Watana Dams i te 
Visitor Center 

Watana Townsite 
(Phase Two) 

Tsusena Creek 

Tsusena Butte 

20 parking spaces; 3,000 sq. ft. 
visitor exhibit building with food 
service, souvenir shop, museum, and 
2 single vault latrines; 1 interpre
tive trail; 4 picnic sites; and 1 

bulletin board. 

2 miles (3.2 km) of primitive trail 
to Tsusena Falls; trailhead; and 
parking. 

7-9-6 

2 shelters; 20 miles (32 km) of 
primit)ve trail to Tsusena Falls; 
1 trailhead; and 3 parking spaces. 

4 miles (6.4 km) of primitive trail; 
1 trailhead; 6 parking spaces; and 
2-4 capacity primitive camp. 
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6/1 - Phasing 

L Deadman/Big Lake 

J Clarence Lake 

K Watana Lake 

(c) Phase Three (Site G) 

1 trailhead; 5-6 capacity primitive 
campsite; 4 miles (6,.4 km) of 
primitive trail; and 6 parking 

spaces. 

9 miles (14.4 km) of primitive 

trail; and signage 

3 miles (4.8 km) of primitive trail; 
2-3 capacity primitive campsite; and 

1 foot bridge. 

G Mid-Chulitna Mountains 1 trailhead; 15 miles (24 km) of 
Deadman Mountain primitive trail; 2-4 capacity 

prim·itive campsite; and 10 parking 

spaces. 

(d) Phase Four (Sites Q, S, R) 

Q 

s 

Devil Creek Drainage 

Devil Canyon Damsite 
Visitor Center 

1 trailhead; 5 parking spaces; 
9 miles (14.4 km) of trail; 1 bench; 

and signage. 

1 shelter; 5,000 sq. ft. vis~ Jr 
center with dam exhibit, food 
service, souvenir shop; and 1 single 
vault latrine; 8 picnic sites; 15 
parking spaces; 0.5 miles (0.8 km) 
of trail; signage; and 3 benches. 

7-9-7 

• 

. ,. 

.. 



R Mermaid Lake 8 campsites; 1 shelter; 2 single 
vault latrines; 1 water well; 1 
bulletin board; 5 garbage cans; and 
signage. 

(e) Phase Five - To be developed only if demand requires 
(Sites T, M, N, P, W). 

T 

N 

p 

w 

Soule Creek 

Southern Chulitna 
3 Mountains 

Fog Lakes 

Stephan Lake 

Rehabilitation Sites 

7-9-8 

8 miles (12.8 km) of primitive 
trail; 5-6 capacity primitive 
campsite; 1 trailhead; and 5 parking 
spaces. 

3 miles (4.8 km) of primitive trail; 
capacity pr·imi t i ve campsite; 

1 trailhead; and 3 parking spaces. 

15 miles (24 km) of primitive trail; 
15 unit campground; 1 single vault 
latrine; 15 parking spaces; 1 
trailhead; and signage. 

5 miles (8 km) of primitive trail; 5 
campsites, semi-primitive; signage; 
and canoe boat ramp. 

As appropriate. 
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FIGURE REVISIONS 

Figure E-7-6 

The location designated "Phase 1 & 2, C-Watana Townsite", should read as 
follows: 

C/U - Watana Townsite Phase 1 & 2 

The location designated "Phase 5, P - Stephan Lake 11 should read as follows: 

Future Addition, P - Stephan Lake 

Figure E-7-7 

The facilities list for E-Brushkana Camp should read as follows: 

25 campsites 
0.25 miles (0.4 km) road 
3 single vault latrines 
1 bulletin board 
8 trash cans 
1 water well 

The facilities list for F-Portal Entry should read as follows: 

1 entry sign 
2-3 car pull-out 
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Figure E-7-8 

The facilities list for 0-Watana Damsite and Visitor Center should read as 
follows: 

20 parkings spaces 
3,000 sq. ft. visitor building 
2 single vault latrines 
1 interpretive trail 
4 picnic sites 
1 bulletin board 

Figure E-7-9 

The facilities list for I-Tsusena Butte should read as follows: 

4 miles (6.4 km) trail 
1 trailhead 
6 parking spaces 
2-4 undesignated campsites 

Figure E-7-10 

The facilities list for L-Deadman and Big Lake list should read as follows: 

1 trailhead 
6 parking spaces 
4 miles (6.4 km) trail 
5-6 undesignated campsites 
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Figure E-7-11 

The facilities list for K-Watana Lake should read as follows: 

3 miles (4,8 km) trail 
1 footbridge 
2-3 undesignated campsites 

Figure E-7-12 

The facilities list for G-Mid-Chulitna Mountains, Deadman Mountain should 

read as fa 11 ows: 

10 parking spaces 
15 miles (24 km) trail 
1 trailhead 
2-4 primitive campsites 

Figure E-7-13 

The facilities list for S-Devil Canyon Damsite should read as follows: 

1 she,ter 
5,000 sq. ft. building 
8 picnic sites 
1 single vault latrine 
15 parking spaces 
0.5 miles (0.8 km) tr~il 

Signage 
3 benches 
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TABLE REVISIONS 

Table E-7-17 should read as follows: 

TABLE E.7.17: ESTIMATED CAPITAL COSTS FOR THE SUSITNA 
HYDROELECTRIC PROJECT RECREATION PHASES 

Capital Costs 
1982 Dollars 

Phase One 
Phase Two 
Phase Three 
Phase Four 

Total Facilities 

$ 673!1866 
904,789 
127' 432. 
910,197 

$2,616,284* 

*These estimates are based upon January 1, 1982 cost figures .. 
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TABLE E.7.18 REVISION 

TABLE ~07.18: ESTIMATED COSTS OF PROPOSED RECREATION PLAN PROJECT FEATURES* 
*Does not include potential phase 5 and future additions 

n~creation Setting Facilities 

PHASE ONE 

E Brushkana Camp 0.25 miles of road 
25 campsites 

D Tyone/Susitna 

B Butte Creek/ 
Susitna River 

A Middle Fork -
ChtJlitna River 

3 sinale vault ..., 
latrines 

1 bulletin board 
8 trash cans 
1 water well 

1 shelter 

1 bo0.t 1 aunch 

2 shelters 
25 miles of trail 
6 auto park1ng 
1 trailhead 

(Trash cans, 
bulletin board, 
s~gns) 

C Watana Townsi~e Not included in 
Recreation Costs 

F Portai £ntry Entry sign 
2-3 car pull-out 

1982 
Unit Cost 

$386,400/mi 
9,047 

9,157 
762 
157 

19,040 

17s920 

44,800 

17,920 
7,238 
1,810 

762 

NA 

6,000 
1,810 

7-9-13 

_ 1982 Facility. Phase 
Total Cost Total Total 

$ 96 '600 
226,175 

27,471 
762 

1,256 
19,040 

17,920 

44,800 

35,840 
180,950 
10,860 

762 

NA 

6,000 
5,430 

$ $ 

371.304 
371,304 

17,920 
389,224 

44,800 
434,024 

228' 412 
. 662,436 

NA 

11,430 
673,866 
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TABLE E.7.I8 REVISION (continued) 

1982 1982 Facility Phase Recreation Setting Facilities Unit Cost Total Cost Total Total 

PHASE TWO 

0 Watana Dams ite 20 parking spaces $ 1,810 $ 36,200 $ $ 
Visitor Center 3,000 sq.ft. building $I20/sq ft 360,000 

2 single vault 
latrines 9,157 I8,3I4 

1 interpretive trail $5/sq ft 50,000 
4 picnic sites 2,027 8,I08 
1 bulletin board 439 439 

473,06I 

u Watana Townsite Not included in 
473,06I 

Recreation Program 
Costs NA NA 

H Tsusena Creek 20 miles of trail 7,238 I44,760 
2 shelters I7,920 35,840 
1 trailhead 762 762 
3 parking spaces I,8IO 5,430 

I86,792 
659,853 

I Tsusena Butte 4 miles trail 7,238 28,952 
I trai1head 762 762 
6 parking spaces 

2-4 undesignat.c-.-J 
I0,860 

camps it NA NA 
40,574 

700,427 
l Deadman/Big Lake I trailhead 762 762 

4 mi 1 es of trail 7,238 28,952 
6 parking spaces I,8IO I0,860 

5-6 primitive campsites NA NA 
40,574 

741,001 
J C l af·ence Lake 9 miles of trail 7,238 65,142 

Sign age 300 300 
65,442 

806,443 
K Watana Lake 3 miles of trail 7,238 2I, 714 

1 footbridge 15,052 IS' 052 
2-3 primitive 

campsites NA NA 
36,766 

843,209 
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1982 1982 Faci 1 i ty Phase 
Recreation Setting Facilities Unit Cost Total Cost Total Total 

PHASE THREE 

G Mid-Chulitna/ 10 parking spaces 1,810 18,100 $ $ 
Deadman t~ountai n 15 miles trail 7,238 108,570 

1 trailhead 762 762 
2-4 pr·imiti ve 

campsites NA NA 
127,432 

PHASE FOUR 
127,432 

Q Devil Creek 1 trailhead 762 762 
5 parking spaces 1,810 9,050 
1 bench 320 320 

Signage 300 300 
9 miles of trail 7.238 65,142 

75,574 

s Devil Canyon 1 shelter 17,920 17,920 
203,006 

Damsite 5,000 Sqaft. building 120/sq ft 600,000 
8 picnic sites 2,027 16,216 
1 single vault 

latrine 9,157 9,157 
15 parking spaces 1)810 27,150 

0.5 mile of trail 7,238 3,619 
Sign age 1,000 1,000 

3 benches 320 960 
6762022 

879,028 
R Mermaid Lake 8 campsites 9,047 72,376 

1 shelter 17,920 17,920 
2 single vault 

latrines 9,157 18,314 
1 water well 19,040 19,040 
1 bu 11 et in board 439 439 
5 garbage cans 140 700 

Sign age 200 200 
128,989 

1,008,017 

TOTAL Construction Cost Phases 1-4, 1982 $ $2,525,092 

Notes: Assumes no land acquisition costs for unappropriated state or federal lands 
nor land acquisition costs for private land. 
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EXHIBIT E 

Recreational Resources 

Comment 10 (p. E-7-97, para. 3) 

Indicate if the proposed airfield will be available for general public use 
during project construction and/or operation~ 

Response 

Access policies and regulations for the proposed airfield cannot be fina
lized until the necessary implementing agreements have been developed. At 
this time, it is the intension of the Power Authority to limit the use of 
the airfield during the construction period to project-related construction 
activities, thereby restricting general public access. While the policy for 
the operation period is less certain, it is anticipated that the airfield 
will continue to be closed to the public. This policy would facilitate t~e 

use of the airfield for project-related activities, while helping limit and 
control dispersed public use areas around the major project facilities. 
Safety-related and emergency landings would, of course, be permitted. 

The Power Authority intends to consult with the resource management 
agencies, adjacent land managers and owners, and the public during the 
concluding years of project construction and to develop an access plan 
addressing access road, airfield, and reservoir use. The Power Authority and 
management agencies would prepare management plans for approval by FERC. In 
the dynamic arena of Alaska land use planning, it is appropriat to 
re-examine management plans just prior to the conclusion of construction. 
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EXHIBIT E 

7. Recreational Resources 

Comment 11 (p. E~7-101, para. 3) 

Pro vi de target dates for fi na 1 i zing p 1 ans and submission of information 
relative to Phase Two engineering design specifications, final site selec
tion, and site-specific data for all Phase-One recreation developments 
identified in the Recreation Plan. 

Response 

These planning activities are scheduled to begin in ·late 1985 with target 
completion dates extending into 1987. Most of the site-specific information 
will be developed through the preparation of a recreation master plan (for 
Phase One development), which is scheduled for completion by September 30, 
1985. The JTiaster plan will provide final s1te selection and site-specific 
planning information. With the exception of the Watana Townsite_ ~Site C) 
facilities, design of th& Phase One recreation fa~ilities will utilize 
existing design standards of the Alaska Department of Natural Resources, 
Division of Parks, and will be completed during early 1986. Development of 
these sites will begin at the commencement of the 1986 construction season. 
Preparation of design specifications for facilities at the ~~atana Townsite 
is scheduled to occur during 1986. The fi~st portion of the townsite con
struction is scheduled for 1987. 
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EXHIBIT E 

7. Recreational Resources 

Comment 12 (p. E-7-101, para. 5) 

Provide 11 typical or similar facility design standards for the Susitna pro

ject11, as proposed in the text. 

Response 

Attached are copies of design standards used by the Alaska Department of 

Natural Resources, Division of Parks far their facilities. These are in

tended to be used as the recreation faci 1 ity design standards for the 

Susitna project. 
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EXHIBIT E 

7. Recreational Resources 

Comment 13 (p. E-7-101, parae 5; p. E-7-110, para. 4; p. E-7-113, para. 3) 

Copies of any existing agreements, as well as any future arrangements 
between the applicant and cooperating entities relative to implementation of 
the proposed recreation plan, must be submitted to the Federal Energy 
Regulatory Commission. 

Response 

Copies of future arrangements between the Power Authority and cooper at 1 ng 
entities relative to implementation of the proposed recreation plan will be 
submitted on a timely basis to the Federal Energy Regulatory Commission by 
the Power Authority. At this time, no formal agreements are in existence. 
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EXHIBIT E 

7. Recreational Resources 

Coament 14 (p. E-7-105, param 1) 

Aside from APA, the Division of Parks, and directly affected land owners, 
specify how other local residents would be involved in decisions concerning 
scheduling and implementation of increased recreational developments. 

Response 

Development of the required agreements, policies, and regulations for 
implementation of the proposed recreation plan is scheduled for the latter 
half of 1983, culminating in a recreation implementation report in December 
1983. Community involvement in these efforts will be encouraged through the 
Susitna Public Participation Program, which has provided information to 
local communities on all aspects of the project for the past 3 years. This 
program estab 1 i shed a forum and channe 1 s for ioca 1 community members to 
provide their ideas and preferences as the development prodceeds. The 
recreation implementation report will establish specific mechanisms for 
obtaining additional agency and community involvement during the recreation 
development period and will describe this particular decision-making process 
in more detail. 
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EXHIBIT E 

Be Aesthetic Resources 

C01110ent 1 (p. E-8-30, para. 1; to p. E-8-31, para. 4) 

Indicate if the four natural features of Clear Valley (p. E-8-22), Watana 

Creek Falls, Watana Lake (p. E-8-24), and Tyone River are considered excep

tional in relation to the project area. If so, describe them in the 

Exceptional Natural Features Section 5.2; include photos in the appendix, 

and show their locations on Figure E.8.5e 

Response 

During the final evaluation qf the project area•s natural features, Clear 

Valley, Watana Creek Falls, Watana Lake, and Tyone River were eliminated 

from the exceptional natural features identified on pp. E-8-30 and E-8-31 in 

Chapter 8, Exhibit E of the License Application.. Thus, the text should be 

~~ revised as follows: 

( 1) Page E-8-22, line 13: Remove the reference to 11 4. *C l ea.r Va 1-

ley 11
• 

(2) Page E-8-24, line 21: Remove the reference to 11 12. *Watana 
Lakes ... 

Watana Creek Falls and Tyone River were not listed on the Landscape 

Character ·Type charts 8 Therefore:~ their reference does not need to be 

deleted. 
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EXHIBIT E 

8. Aesthetic Resources 

Connent 2 {p. E-8-337 para. 1-8) 

Provide a brief description (e.g., vi~wer vantage point~ viewing distance, 
number of potential viewers, duration of view) of those significant views 
that are indicated on Figure E .. 8.8 and mentioned in the charts of Appen
dix 8.F. Provide a similar level of information for the transmission line 

corridor, including the intertie. 

Response 

The following example indentifies the types of view considerations that are 
delineated in Figure E.8.8 of Chapter 8, Exhibit E of the License Applica
tion. Additional information on views along the transmission line corridor 
is included in Part 2 of the response to Aesthetics Comment 7. 

VIEW CONSIDERATIONS 

Observer Position: 

View Duration: 
(a function of rate 

of movement and 
points opportunity) 

Distance: 

Access Road 
Recreation Sites 
Other Project Facilities 

50 miles per hour for specific distance 

Walking for specific distance 
Stationary observation at major destination 

Foreground: 0 to 1/2 mile 
Middle ground: 1/2 to 2 miles 
Background: 2 miles and beyond 
Panoramic (all of the above) 
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Potential Viewers: 

Proposed Facilities 
which will be seen 

Vehicular travelers 
Off-road recreational users 
Town residents 
Power plant workers 
Dam site visitors 

Dams 
Damsite facilities 
Reservoirs 
Transmission lines and ancillary facilities 
Access roads 
Railroad 
Trails and trailheads 
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The remainder of this response provides view consideration information for 
the thirty views identified in Figure E-8-8 (see attached version of this 

figure). This information is keyed to the attached Maps 1-5. 

SIGNIFICANT NORTH/SOUTH ACCESS ROAD VIEWS (Map 1) 

1. Nenana River Valley and Alaska Mountain Range 

Observer Position: 
View Duration: 
Potential Viewers: 
Distance: 
Facilities Seen: 

2. View of Butte Landmark 

Observer Position: 
View Duration: 
Potential Viewers: 
Distance: 
Facilities Seen: 

Access road 
Seen at 50 miles per hour for ±3 miles 
All vehicular traffic traveling north 

Panoramic 
Access road (foreground) 

Access Road 
Seen at 50 miles per hour for ±6 miles 
All vehicular traffic traveling north 

Middle ground 
Access road fore-middle-ground 

3.. Panoramic View of Clear Water Mountains 

Observer Position: Access road 

View Duration: Seen at 50 miles per hour for 4 miles 

Potential Viewers: Vehicular traffic 

Distance: Panoramic 

Facilities Seen: None 
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4. Views u~ small drainage ways into the Chulitna Mountains 

Observer Position: 
View Duration: 

Potential Viewers: 
Distance: 

Facilities Seen: 

Access road 
Seen at 50 miles per hour for ±3 miles or 
during stops at road pull-offs with trail 

heads 
Vehicelar traffic/hikers 
Drainage way, fore-middle ground, Chulitna 

Mountains background 
Trailheads, trails 

5. Panoramic View of Talkeetna Mountains 

Observer Position: 
View Duration: 
Potential Viewers: 
Distance: 

Facilities Seen: 

6. Deadman Creek 

Observer Position: 
View Duration: 

Potential Viewers: 
Distance: 
Facilities Seen: 

Access road 
Seen at 50 miles per hour for ±4 miles 

Vehicular traffic 
Foreground, Big/Deadman Lakes 
Middle ground, Watana Reservoir 
Background, Talkeetna Mountains 
Access road and reservoir 

Access road or road pull-off 
Seen at 50 miles per hour for ±6 miles or 
at stationary pull-offs 
Vehicular traf·f'ic 
Foreground 
None 
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7 .. Tsusena Butte 

Observer Position: Access road or town site 

View Duration: Seen at 50 miles per hour for ±10 miles or 

stationary/destination 

Potential Viewers: Access road users and town residents 

Distance: Middle ground 

Facilities seen: None 

8. Tsusena Drainage 

Observer Position: Access road 

View Duration: Seen at 50 miles per hour for 2a, miles 

Potential Viewers: Access road users 

Distance: Mid- to background 

Facilities seen: Access road, foreground 
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SIGNIFICANT WATANA AREA VIE'tJS (Map 2) 

9. Townsite Views 

Observer Position: 
View Duration: 
Potential Viewers: 
Distance: 
Facilities seen: 

10. Watana Reservoir 

Observer Position: 
View Duration: 
Potential Viewers: 
Distance: 
Facilities seen: 

11. Downstream Watana Views 

Observer Position: 
View Duration: 
Potential Viewers: 
Distance: 

Faci 1 i ties seen: 

Watana townsite 
Stationary/destination 
Town residents 
Fore- to middle ground 
Dam, damsite facilities, reservoir 

Damsite 
Stationary/destination 
Damsite workers, visitors 
Foreground through background 
Power plant facilities, dam, and reservoir 

Damsite 
Stationary/destination 
Damsite workers, visitors 
Fore- to middle ground views of facilities 
Background views of river valley 
River borrow areas and powerhouse road, middle 

ground 
Power facilities and transmission lines, 

foreground 
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12. Fog Lakes area 

Observer Position: 
View Duration: 
Potential Viewers: 
Distance: 
Facilities seen: 

13. Transmission Lines 

Observer Position: 
View Duration: 
Potential Viewers: 
Distance: 
Facilities seen: 

14. Watana Site 

Observer Position: 
View Duration: 
Potential Viewers: 
Distance: 
Faci 1 iti es seen: 

Damsite 
Stationary/destination 
Damsite workers and visitors 
Middle to background 
Visitors facilities 

Damsite 
Stationary short-term and destination 
Damsite workers and visitors 
Fore- to middle ground 
Transmission lines and switchyard 
(silhouetted) 

Access road above facilities 
Seen at 50 miles per hour for ±2 miles 
Damsite workers and visitors 
Middle to background 
Damsite facilities., the dam, and reservoir 
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SIGNIFICANT EAST/WEST ROAD VIEWS (Map 3) 

15. Transmission Corridor Crossing 

Observer Position: 
View Duration: 
Potential Viewers: 
Distance: 
Facilities seen: 

Access road immediately under the line 
Seen at 50 miles per hour for ±200 feet 

East/west road users 
Foreground 
Transmission towers and corridor 

NOTE: This crossing Gccurs at a sharp angle and minimizes the length 

of view durationa 

16. Transmission Corridor Crossing 

Observer Position: 
View Duration: 

Potential Viewers: 
Distance: 
Facilities seen: 

Access road immediately below facility 
Seen at 50 miles per hour for ±200 feet 
(crossing) 
East/west road users 
Fore- to middle ground 
Transmission corridor and towers 

NOTE: This crossing is very oblique, causing a much greater length of 
corridor to be prominent at the crossing as well as along the 
uphill side of the east/west road. 
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17. Talkeetna Mountains and Susitna River Valley 

Observer Position: 
View Duration: 
Potential Viewers: 
Distance: 
Facilities seen: 

18. Devil Creek Drainage 

Observer Position: 
View Duration: 
Potential Viewers! 
Distance: 
Facilities seen: 

19. High Lake 

Observer Position: 
View Duration: 

Potential Viewers: 
Distance: 
Facilities seen: 

Access road 
Seen at 50 miles per hour for ±5 miles 
East/west road users 
Panoramic 
None 

Access road 
Seen at 50 miles per hour for one mile 
East/west road users 
Middle to background 
Transmission line (uphill side) 

Access road 
Seen at 50 miles per hour for ±2 miles of 
stationary pull-off 
High Lake visitors, road users 
Middle ground to background 
None 
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SIGNIFICANT DEVIL CANYON VIEWS (Map 4) 

20.. Reservoir 

Observer Position: 
View Duration: 
Potential Viewers: 
Distance: 

Faci1 i ties seen: 

21. Sadd 1 e Dam 

Observer Position: 
View Duration: 
Potential Viewers: 
Distance: 
Faci'l i ties seen: 

22. Devil Canyon Bridge 

Observer Position: 
View Duration: 
Potential Viewers: 
Distance: 
Facilitif~S seen: 

Da.'Tis i te 
Stationary/destination· 
Damsite workers, visitors 
Fore- to middle ground; reservoir extends to 
background 
Dam, damsite facilities, and reservoir 

Damsite 
Stationary 
Damsite workers, visitors 
Middle ground 
Saddle dam and associated facilities 

Bridge surface 
Seen at 30 miles per hour for ±1 miles 
Visitor center visitors and damsite wor·kers 
Fore to middle ground 
Power plant outfall, transmission line 
corridor 
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23. Devil Canyon (downstream view) 

Observer Position: 
View Duration: 
Potential Viewers: 
Distance: 
Facilities seen: 

Dam top (800 feet and higher) 
Stationary 
Damsite visitors and workers 
Fore- to middle ground 
Power facilities, power access roads~ and dry 
river bed 
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SIGNIFICANT OFF-ROAD VIEWS (Map 5) 

24. Alaska Range and Chulitna River Valley 

Observer Position: 
View Durat·ion: 
Potential Viewers: 
Distance: 
Facilities seen: 

Back country trails 
Walking for indeterminate distance 
Hikers 
Panoramic 
None 

25 - Soul Creek, Deadman Creek and Tsusena Creek 
29. Caribou Pass, etc. 

Observer Position: 
View Duration: 
Potential Viewers: 
Distance: 
Facilities seen: 

30. Susitna River Views 

Observer Position: 
View Duration: 
Potential Viewers: 
Distance: 
Facilities seen: 

Back country trails 
Walking pace at many positions 
Hikers and recreational users 
Panoramic, enclosed 
None 

River surface or shore 
Seen at floating speed for ±smiles 
River recreationists 
Fore- to middle ground 
Railroad 

8-2-12 

• 

• 

.. 



'l 
.:;,: J lll 

• 

.. 

., .. N
 

.. 

.. >! 
.t 

~ 
.. 

... 
... .. ·ur ' i l 

U
) 

3: 
w

 
s: 0 z ;:) 
0 cc 

U
) 

(!) 

:r= 
w

 
Ji 

w
 

cc 

>
 

0 
.. 

"-
"' 

~
 

1
-

~
 

z 
c
( 
~
 

cc 
cc 

0 
~
 

z 1t 
~
 

a 1 ~ 
rl 

~· 
,. N

 
~
 

! 1
-
-
·
-
-
-
-
-
-
-
-
-
-
-
-
-
.
.
:
.
_

_
 _
_

_
_

_
 _
j 

L 

L
 

r l i 



. . ' ... '· - . . ~ _· . :-: ~- . . . -. . . ··-· ~-~~~~:·. ~. :· . . .·.: · ........... ~.-.. ~~-~-- .. 
• ·.'" , _.:, • ' a. • '. '-. , .-- : l> 11 '"' • : ~ - '- 1 I> • • ,· cfJ' {; 1 ; , ,• • • , . ' · • oJ • 

• NORTH/SOUTH ACCESS ROAD 
SIGNIFICANT VIEWS 

SUSITNA HYDROELECTRIC PROJECT AESTHETIC RESOURCES 
EDAW 

~ -z- tt-l 

• " 



WATANA AREA 
SIGNIFICANT VIEWS 

SUSITNA HYDROELECTRIC PROJECT AESTHETIC RESOURCES 

~-2-rs-
EDAW 1883 

• 

\. 

.. 



' . . ,...,._ ..... ___ ~ ...... -....... - ........ ; ............ _. .... -~~ .................. -~.. ... . . ' ~ ' . ..... . ,_ .. 
• • f • - #) tt't - • • • • • T o ~ .. 

. . . . . : . . . . . -
- . 

• .. 

• MAP 3 EAST /WEST ACCESS ROAD 
SIGNICANT VIEWS 

SUSITNA HYDROELECTRIC PROJECT AESTHETIC RESOURCES 
~ .... 2 _, (_p EDAW 1983 

.. 



DEVIL CANYON AREA 
SIGNIFICANT VIEWS 

SUSITNA HYDROELECTRIC PROJECT AESTHETIC RESOURCES 
g '"'2-/7 EDAW 1983 

• .. 

.. 



. . .. . . - ... - . . ,.- . . - . . . .. -

.. .. 

MAP 5 OFF ROAD AREAS 
SIGNIFICANT VIEWS 

SUSITNA HYDROELECTRIC PROJECT AESTHETIC RESOURCES 
~, z.- J ~ EDAW 1881 

.. 



... •\., • • / ~ ~"' ~tl!l • ,... • ••• •• 

- " . .. . . •_... . . . . . ~ ~ -
. - . . .. . . . . ....... . . . . . '"~ ~· .. . .· . . 

• 

EXHIBIT E 

8. Aesthetic Resources 

Coaaent 3 (p. E-8-36 to p. E-8-41) 

Indicate if there is a distinction between use of the terms 11medium 11 and 
11 moderate 11

, which are used interchangeably in the Aesthetic Value and 

Absorption Capability Rating Charts and on the Composite Rating Matrix. 

Response 

There is no distinction between the terms 11 medium 11 and moderate 11 as used in 

the Aesthetic Value and Absorption Capability Rating Charts and on the Com

posite Rating Matrix. The term "medium 11 should be replaced with 11moderate 11 

wherever it appears on pp. E-8-36 through E-8-41 • 
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EXHIBIT E 

8. Aesthetic Resources 

Comment 4 (p. E-8-39 to p~ E-8-40) 

Indicate whether the absorption capability rating for the landscape charac
ter type of Tanana Ridge is "low 11 (p. E-8-39) or "moderate" (n. E-8-40). 

Response 

The absorptiqn capability rating for the landscape character type of Tanana 
Ridge is "low 11

• Therefore, the absorption capability rating should read as 
"lowu on Line 1 of the Aesthetic Value and Absorption Capability Ratings 
chart on p. E-8-40 in Chapter 8, Exhibit E of the License Application. 
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EXHIBIT E 

8. Aesthetic Resources 

C01110ent 5 (p. E-8-41) 

Indicate if the absorption capability rows have similar high, medium, and 
low designations as shown for the aesthetic value rating columns. 

Response 

The absorption capability rows should read 11 high 11
, medium", and 11 lOW 11

, from 
top to bottom on p. E-8-41 of Chapter 8, Exhibit E of the License Applica
tion. In addition, in accordance with the response to FERC Comment No. 3 
under 8, Aesthetic Resources, the term 11medium 11 should be replaced with the 
term 11 moderate 11 in the row and column headings on the chart • 
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EXHIBIT E 

8. Aesthetic Resources 

Comment 7 (p. E-8-61~ para, 1; p. E--8-68, para. 3) 

Provide a similar level of description and analysis to that used for the 

project area, access roads, and transmission line stubs (including photos, 

mapping, and descriptions of landforms, waterforms, vegetation, and views) 

for the Intertie transmission line corridor landscape types of Talkeetna 

Lowlands, Chulitna River, Broad Pass, Alaska Range, and Yanert River Valley 

(Step 3). Briefly describe and indicate on maps (Step 4) all significant 

viewpoints, viewsheds, distances, and potential numbers of viewers along the 

entire transmission line corridor (eag., at road crossings, river crossings, 

skylined areas, etc.). Provide aesthetic value and absorption capability 

ratings for the Intertie landscape character types (Steps 5 & 6) and deter~ 

mine the project feature impacts (Steps 7 & 8). Finally, provide proposed 

mitigation measures for the Intertie project feature (Step 9). 

Response 

Additional study and further documentation of the transmission line corri

dors, addressing a 11 aspects of route selection and eva 1 uat ion, have been 

performed during the first six months of 1983. This effort will continue 

for several more months, with a full supplemental report on the project 

transmission system tentatively scheduled to be submitted in November, 1983. 
This report will include a visual resources analysis of all segments of the 

transmission corridor. In the interim, however, preliminary information 

concerning the Interti e corridor has been deve 1 oped as requested. These 

findings are based on a literature review and limited field work. Final 

ground truthing will occur during the 1983 field season. 
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The remainder of this response separatl~S Comment 7 into five parts. Each 

part cor res ponds exactly with the ori g ·i nd 1 comment. 

PART 1 

11 Provide. a similar level of description and analysis to that used for the 

project area, access road and transmission 1 i ne stubs (including photos, 

mapping, and descriptions of landforms, waterforms, vegetation and views) 

for the Intertie transmission line corridor landsc1pe types of Talkeetna 

Lowlands, Chulitna River, Broad Pass, Alaska Range and Yanert River Valley 

(Step 3). 11 

The subsequent discussion provides information on land forms, water forms, 

vegetation, views, and other characteristics for the following landscape 

character types of the Intertie portion of the Susitna transmission line: 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Susitna River Lowlandsll 

Mid-Susitna River Valley11 

Talkeetna Mountains (lowlands and uplands)ll 

Chulitna River 

Broad Pass 

A 1 ask a Range 

Yanert River Valley 

Nenana Uplandsl/ 
Curry Ridgell (not directly impacted by the Int~rtie but 

existinq in close association with the other units). 

11secause of several changes in the Intertie alignment subsequent to 

the publication of the Commonwealth Associates Intertie report (1982), 

these landscape character types were added to the five specified in Part 1 

of Comment 7. 
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TALKEETNA MOUNTAIN (LOWLANDS AND UPLANDS) 
(see EDAW Photo #3 on p. 8-7-56) 

Landforms 

0 

0 

0 

After rising steeply several thousand feet from the Susitna River 
valley, the landscape in the lower Talkeetna becomes a rolling terraced 
plateau. 

The average elevation is about 3000 feet (900 meters). 

A few knobs rise above 4000 feet (1200 meters). 

Waterforms 

0 

0 

0 

The tundra environment is very wet. 

The tundra contains hundreds of small lakes and muskey bogs. 

Gold, Cheechako, Chulitna and Disappointment Creeks are among the more 
scenic drainages. 

Vegetation 

0 

0 

Views 

0 

The dominant environment is tundra. 

Spruce trees scattered through the area are usually found at lower 
elevations within the drainages. 

The flat and rolling character of these uplands affords panoramic views 
of the Alaska Range, and the Chulitna and Talkeetna mountains . 
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0 

Other 

0 

Views of surrounding river valleys from high points and terrace edges 

are also very good. 

Access into the area is predominantly by fl oatp 1 ane, snowmobile, and 
use of a few existing mining and/or settlement trails. 

CURRY RIDGE 
(see Commonwealth Photo #5 on p. 8-7-45) 

Landforms 

0 

0 

0 

0 

The Curry Ridge landscape lies between the Susitna River lowlands and 
the Chulitna River landscape type. 

It is dominated by Curry Ridge and the Chulitna and Susitna Rivers. 

The two river valleys narrow to 5 to 8 miles wide along the base of 
Curry Ridge; the valley floors continue to slope gradually upward to 
1400 feet in elevation at the north end of Curry Ridge. 

Curry Ridge reaches 4000 to 4500 feet in elevation. 

Waterforms 

0 

0 

0 

The Chulitna River varies in width from 1.5 miles in the middle of 
Denali National Park to approximately 100 yards near the park's 

southern boundary. 

The eastern portion of the landscape is dominated by the Susitna River 
and its tributary, the Indian River. 

Byers, Lucy, and Spinks lakes are the most visible. 
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Vegetation 

0 

0 

0 

0 

0 

Landcover is upland spruce-deciduous and alpine tundra. 

Isolated areas of lowland spruce, deciduous forests, and low brush; 

muskeg-bog are present. 

The moist slopes are covered with brush. 

Willow and alder are typical deciduous cover. 

The plant system above timberline is alpine tundra where barren rocks 
are interspersed with herbaceous and shrubby low-growing plant mats. 

Views 

0 

0 

. 
South Curry Ridge commands an excellent view of Mt. Dena'li, rising 
above the flat Chulitna River valley, and Ruth Glacier. 

The Parks Highway and the Byers Lake area have excellent views of Curry 

Ridge. 

CHULITNA RIVER 
(see Commonwealth Photo #11 on p. 8-7-48.) 

Landforms 

0 

0 

Dividing the Alaska Range and Chulitha Mountains, this flat-to-rolling 
valley is predominantly an open landscape. 

The dominant Alaska Range rises gently from the valley in comparison to 
the steep rise of the Chulitna Mountains. Hurricane Creek and Hurri
cane Gulch form a dramatic descent from the Chulitnas • 
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0 Landforms vary from level valleys to steep ridges in the Alaska Range 
to steeply incised valleys, exemplified by the Hurricane Rulch railroad 
bridge (which is 260 feet above the creek bottom). 

Waterforms 

0 

0 

0 

Water is abundant due to the pr·~.;ence of the meandering Chulitna River 
'and its tributaries. The ri·•ier divide~ into the East, Middle and West 

Fo~ks within this landscape type. 

Waterfalls are present along Hurricane, Honolulu and Antimony Creeks 

and are visible from the Parks Highways. 

The lakes are small and elongated. 

Vegetation 

0 

0 

0 

0 

0 

Sparse-to-moderately-dense spruce-deciduous forested areas characterize 

the land cover in the bottomlands. 

Spruce-deciduous occupy the uplands, which merge into alpine tundra and 

rocky barren ground at the treeline. 

Large areas of deciduous vegetation occupy the floodplains and valley 

slopes. 

Treeless bogs with low-growing vegetation are also common. 

Visually, the thin, conical spruce stand out above the shrub vegeta
tion, especially in the uplands. 
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Views 

0 

Other 

0 

0 

0 

Spectacular mountain, glacier, and valley views are offered in open 
areas and vantage points. 

There are prominent views of the Alaska Range to the west and steep 
river gulches and mountainous terrain along the Parks Highway. 

The Alaska Railroad and Parks Highway parallel the river along the 
upper slopes and terraces on the Chulitna Mountains. 

These features cross the entire length of this landscape type from 
south to north. 

Several small road and railroad-related communities and a few designat
ed recreational sites are located in the valley. Portions of the Parks 
Highway between Chulitna Pass and Bro~d Pass have been recommended for 
scenic highway designations by the Alaska Department of Natural 
Resources. 

Broad Pass 
(see Commonwealth Photos #13-15 on pp. 8-7-49 and 8-7-50, and EDAW Photo #7 
on p. 8-7-58) 

Landforms 

0 The area is characterized by a broad, gently-rolling, glacially-carved 
valley floor with little relief, and steep mountainou> slopes separat
ing the Alaska Range and the northwest Chulitna Mountains • 
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0 

0 

0 

0 

0 

The valley is over ten miles (16 km) wide near the town of Broad Pass, 
narrowing to four miles (6.4 km) wide near Cantwell). 

The highest elevation along the Parks Highway, approximately 2300 feet 
above sea level, occurs in Broad Pass. 

The area is characterized by contrasting topography. 

Valley floor morains and drumlins parallel the axis of this trough. 

This open, f'Jat-to-rolling landscape is very scenic with long, linear 
lakes. 

Waterforms 

0 

0 

Lakes are the most visible water feature in Broad Pass. Summit and 
Mirror Lakes are examples of the long, narrow lakes found in the pass. 

The Jack and East Fork Chulitna rivers are highly visible only at the 
northern and southern portions, respectively, of Broad Pass. 

Vegetation 

0 

0 

The land cover is characterized by a variety of tundra and spruce cover 
patterns. 

Visually, white and black spruce are the most important vegetation in 
Broad Pass, since their spire-like shape and deep green color provide a 
co~trast with the surrounding treeless lands. 
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Views 

0 

Other 

0 

0 

Notable views from Broad Pass include Mt. Denali, Mt. Deborah, Mt. 
Pendleton, Panorama Mountain, and the Reindeer Hilis. The Alaska 
Department of Natural Resources recommended in their 1981 Scenic 
Resources along the Parks Highway report that the road between the town 
of Broad Pass and Windy be considered for scenic designation. 

The Parks Highway goes through the northern side of the pass near the 
Denali National Park boundary. 

The Alaska Railroad passes through the Summit Lake area and parallels 
the highway. Cantwell is the west junction of the Denali and Parks 
highways. 

A 1 ask a Range 
(see Commonwealth Photo fl8 on p. 8-7-51 and EDAW Photo #2 on p. 8-7-55) 

0 

0 

The Alaska Range landscape type lies north and west of many other land
scape types, thus providing background views from them. 

The Intertie passes through this landscape character type in the Windy 
Pass area around Sugar Loaf Mountain. 

Landforms 

0 The Alaska Range is a steep, crescent-shaped mountain range heavily 
sculptured by recent glacial activity~ It is approximately 600 miles 
in length. The average width is 50 to 80 miles. Elevations range from 
approximately 2,000 feet in the valley to over 20,000 feet at Mt. 

Den a 1 i" 
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0 

0 

0 

The Nenana River valley is relatively narrow within the vJindy Pass 
region of the range, thereby pro vi ding a contrast to the open Broad 
Pass landscape type to the south. 

The U-shaped valley, which is nearly flat, is almost 1 mile wide in 
places with broadly flaring walls rising 2,000 to 3,500 feet above the 
river. This topography provides direct views up the valley. 

Visually prominent landforms include Pyramid Mountain, Panorama Moun
tain, Reindeer Hills, Mt. Healy, Mt. Fellows, and Sugar Loaf Mountain. 

Waterforms 

0 

0 

0 

0 

0 

The most important water feature is the Nenana River, which is usually 

gentle with a few rapids. 

The Yanert Fork, Jack River, Moody Creek, Montana Creek, and Carlo 
Creek are other significant features. 

G 1 aci a 1 1 akes are a 1 so present with the Denek i Lakes being the mast 

visible. 

Streams occupying old glacial valleys have cut narrow gorges into the 
glacial drifts and underlying bedrock. 

Several major mountain peaks support glaciers that extend 20 or 30 
miles from their sources and spread out in piedmont lobes at the moun

tain fronts. 
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Vegetation 

0 

0 

0 

0 

0 

Views 

0 

0 

Other 

0 

Land cover is primarily white spruce-dominated forests at the 1 ower 

elevations (up to 3,000 feet) and bare rock surfaces at higher eleva

tions. 

Snow is the most extensive land cover between mid-September and early 

May. During that time, the dark green spruce are visually distinctive. 

Treeline in the Alaska Range fluctuates with exposure and latitude. 

In genera 1, tundra a.nd forest sep.arate between 2, 500 and 3, 200 feet. 

Shrub lands form a transition zone between the two zones. 

Wet tundra occurs on lower elevations. 

Alpine tundra in the higher areas :nay ·be primarily barren with low, 

clumping vegetationo 

Within the Windy Pass area views are directed north and south, up and 

down the valley. 

Although present, glaciers are of minor visual significance in this 

part of the Alaska Range. 

1ne primary evidence of human settlements includes the Alaska Railroad, 

Parks Highway, Cantwell, McKinley Village, and a few private resi

dences. 
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YANERT RIVER VALLEY 
( Yanert Fork) 
(.Photo not available - see Commonwealth photo #22 on p. 8-7-53 for similar 

landscape) 

Landforms 

0 

0 

0 

A 35-mi 1 e swath through the A 1 ask a Range east from the Nenana River, 
the Yanert River Val1ey ranges from two miles in ~vidth at the Yanert 

' 
Glacier to over five miles at the confluence with the Nenana River. 

The Alaska Range rises steeply from the valley near the glacier. 

Gently sloping terraces up to the mountains become progressively longer 
as the valley opens into the adjoining Nenana River Valley. 

Waterforms 

0 The Yanert River is heavily braided for most of its length before turn
ing into a broad fixed channel river for the last five miles. 

Vegetation 

0 

Views 

0 

The valley is tundra dominated with scattered stands of spruce adjacent 

to the river bottom. 

The Nenana Valley, Yanert Fork, and upper Nenana Valley near the Denali 

National Park entrance provide dramatic views. 
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EXISTING CONDITION/LANDSCAPE CHARACTER TYPE PHOTOGRAPHS 

Individual landscape character types and existing conditions within the 

Intert i e corridor were photographically documented by Commonwea 1 th Associ

ates, Inc., in their environmental studies of the Alaska Intertie (Common

wealth Associates, Inc., 1982). The list below indicates the landscape 

character types that are represented by the fo 11 owing Commonwea 1 th photo

graphs as well as several photos documented by EDAW Inc. 

Landscape Character Types 

Susitna River Lowlands 

Curry Ridge 

Chu 1 i tna Ri ve1r 

Broad Pass 

Alaska Range 

Yanert River Valley 

Photograph Numbers 

(Commonwealth) 

1,2!)3 

4,5,6,7 

8,9,10,11 
12!)13,14,15 
14,15,16,17,18,19,20 

22 

Photograph Numbers 

(EDAW Inc.) 

1 

7 

2 

(Note: The Intertie route no longer passes through Nenana Gorge, so this 

landscape character type is not included in the supplemental response; see 

Plates G44 and G45). 
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PART 2 

"Briefly describe and indicate on maps (Step 4) all significant viewpoints, 
viewsheds, distances and potential number of viewers along the entire trans
mission line corridor (e.g., at road crossings, river crossings, skylined 

areas, etc.). 11 

Significant views for the Willow to Healy segment of the Intertie have been 
·mapped using aerial and limited ground reconnaissance, USGS topographic map 
analysis, and a literature review. Further view analysis, beyond what was 
presented in the License Application for the Willow to Anchorage and Healy 
to Fairbanks transmission stubs are currently in progress and are scheduled 

to be completed in November, 1983. 

Criteria used in determining the significance ot potential view points and 
view zones along the transmission corridor include: 

Distance: 

Potential: 

Viewers: 

Context: 

Foreground: 0 to 0.5 miles 
Middle ground: 0.5 to 2 miles 
Background: 2 miles and beyond 

Parks Highway tourists and local travelers 

Denali Highway travelers 
Alaska Railroad travelers 
Local residents 
Back country recreationists 
Boaters/rafters 

Landscape character type aesthetic value 
Landscape character type absorption capability 
in conjunction with exceptional natural features 

Other 
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The following vie'IIS (listed by Intertie segment) have been identified as 

potentially significant.· 

Segment ~1: Susitna ~iver Lowlands (see Map 1 on p. 8-7-59) 

A. 0 Willow Creek Bridge Viewpoint 
Distance: Middleground 
Viewers: 
Context: 

Parks Highway and Alaska Railroad travelers 
In general, this setting has a high absorption capabil
ity, but the transmission lines will be visible as they 

cross Willow Creek. 

B. o Willow Substation Vicinity View Zone 
(Fish H9ok-Willow Road Viewpoint) 
(see Commonwealth Photo #1 on p. 8-7-43) 

Distance: Foreground/middle ground 

Viewers: 
Context: 

Local r-oad tr-avelers, loeal residents 
6oth facilities will be some\'Jhat visible at the sub

station site and just north, and as the transmission 
lines pass through the Willow area. This is particu
larly true along Fish Hook-Willow Road due to a lack of 
vegetation adjacent to the road. 

C. o Kashwitna River Crossing View Zone 
Distance: Foreground 
Viewers: 
Context: 

Water recreationists 
High absorption capability because of the area's dense 
vegetation cover. This crossing would impact only a 
short segment of the river. 
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D. 0 

E . 0 

Caswell Residences View Zone 
Distance: Middle ground 
Viewers: 
Context: 

Local residents 

Generally high absorption capability. The transmission 
line towers wi11 be visible but not obtrusive. 

Larson Lake View Zone 
Distance: Foreground/middle ground 
Viewers: 
Context: 

future residents, lake recreationists 
Heavy vegetation wi11 screen much of this conflict, 

except where the transmission lines pass close to the 
southern end of the lake, possibly making them visible 
from the water. Also as the transmission 1 i nes con
tinue north, they rise along a ridge which places them 
in a silhouetted !)osition between this property and 
Alaska Range views. 

F. o Talkeetna River Crossing View Zone 
Distance: Foreground/midd1e ground 
Viewers: Boaters, river recreationists (this river is heavily 

used) 
Context: The wider, braided character of the river in this loca-

tion rl}aY cause the crossing to be visible for some dis-
tance up and down the channel. 

Segment #2: Talkeetna Lowlands/Uplands (see Maps 1 and 2 on pp. 8-7-59 and 
8-7-60) 

G. ° Ch~litna Creek Crossing View Zone 
Distance: Foreground/middle ground 
Viewers: 
Context: 

Creek recreationists 

Heavy vegetation cover may limit the views of this 
crossing. 
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o Curry Ridge View Points 
Distance: Background 
Viewers: 
Context: 

Back country recreationists in Denali State Park 
While the Talkeetna Landscape itself is not particu=

larly sensitive, the state park within the adjacent 
Curry Ridge landscape is sensitive. Views across the 
valley of the transmission lines will potentially 
impact the wi 1 derness experience of hikers along the 
ridgeo 

Segment #3: Mid-Susitna River Valley (see Map 2 on p. 8-7-60) 

I o Gold Creek Area View Zone 
(see Commonwealth Photo #7 on p. 8-7-46) 

Distance: Middle ground 
Viewers: 
Context: 

Local residents, Alaska Railroad travelers 
In the Gold Creek area, occasional glimpses of the 

transmission lines will be possible where vegetation 
provides inadequate screening. 

J. o Susitna River Crossing Vie~ Zone 
Di stanc-~: Foreground/mi dd 1 e ground 
Viewers: River boaters and recreationists (the river is fairly 

heavily used in this area for fishing, etc.) 
Context: While the landscape generally has a moderate ability to 

absorb the transmission lines, the crossing will poten
tially intrude on the natura 1 river experience here. 
However, the Gold Creek Substation south of this 
crossing will not be visible from the riv~r. 
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K. .o Chui 1 tna Pass View Zone 
Distance: Foreground 
Viewers: Local Residents (Chulitna), Alaska Railroad travelers 
Context: As a result of the higher elevations in Chulitna Pass, 

vegetation is more sparse and cannot provide screening 
for this 5000 foot section where the railroad. and 
transmission lines pass. Some reduction of impact can 
be expected since views are generally oriented to the 
west away from the transmission lines. 

Segment #4: Chulitna Ri"o·er Valley (see Map 2 on p. 8-7-60) 

L. o Hurricane Gulch Viewpoint 
(See Commonwealth Photos #9 and #10 on p. 8-7-47) 

Distance: Middle ground 
Viewers: Parks Highway and Alaska Railroad travelers, visitors 

to the Hurricane Gulch pull-off 
Context: This outstanding natural feature is very sensitive and 

contains little vegetation capab1e of screening the 
transmission line towers. 

M. o Honolulu Area View Zone 
Distance: Foreground/Middle ground 
Viewers: Alaska Railroad and Park-; Highway usBr~. 
Context: This section has a higft ~esthetic rating. The hlghway 

has been proposed as a scenic highway. Due to the 
proximity and moderate ability of the scJttered vegeta
tion to screen the corridor, views could be obstrusive. 
This condition is partially mitigated by the fact that 
the best views along this area are away from the corri
dor to the west. 
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N. 0 

o. 0 

Forks Campground/rest area view point 
Distance: Foreground 
Viewers: 
Context: 

Parks Highway travelers, campers, recreationists 
Because of the limited screening capability in the area 
and the proximity to the rest area, the transmission 
lines could seriously affect views from this area. 

East Fork Chul1~naJB1ver Crossing 
Distance: Foreground 
Viewers: Water recreationists 
Context: This area has a high aesthetic quality. 

~~gment #5: Broad Pass (see Map 3 an p .. 8-7-61) 

P. 0 

Q. 0 

Broad Pass Community View Zone 
Distance: Foreground 
Viewers: 

Context: 

Parks Highwgys, A1aska Rail~oad travelers, local resi
dents 

This area has a high aesthetic capability and low 
absorption capability 

Broad Pass Valley View Point 
(see Commonwealth Photo #13 on p. 8-7-49) 

Distnnce: Background 
Viewers: Parks Highway and Alaska Railroad travelers 
Context: This area provides a short opportunity to view the 

valley as the road and railroad cross the middle fork 
of the Chulitna River. 
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R. o Summit Lake Area 
(see commonwealth Photo #15 on p. 8-7-50) 

Distance: Middle ground 
Viewers: Alaska Railroad and Parks Highway travelers 
Context: This area is a proposed scenic highway section of the 

Parks Highway. Views from tourist trains are directed 
toward the transmission lines. The area has high 
aesthetic quality and low absorption capability. 

S. o Cantwell Area 
(see Commonwealth photo #16 on p. 8-7-50) 

Distance: Foreground to middle ground 
Viewers: Parks Highway, Alaska Railroad, Denali Highway, and Old 

Airport Road travelers; local residents 
Context: The sparse vegetation cannot screen immediate views of 

the transmission lines in this area. There may also be 
little screening due to limited vegetation for the 
section leavina Cantwell and rising over the Reindeer 

Hills. 

Segment #6: Alaska Range Windy Pass (see Map 3 on p. 8-7-61) 

T. o Windy Pass entrance/Nenana River crossing 
(see Commonwealth Photo #17 on p. 8-7-51) 

Distance: Foreground/middle ground 
Viewers: Parks Highway and A·laska Railroad travelers, local 

residents vf Windy, Nenana River boaters 
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u. 0 

v. 0 

Context: This view of the transmission lines is very apparent. 
However, the initial view beyond Win~y Pass \'Jill take 
predominance for auto and train travelers. The proximi
ty of the transmission 1 i nes to the Nenana River wi 11 
make the lines highly visible to boaters. This part of 
Parks Highway is proposed for scenic highway designa
tiono 

Windy Pass Corridor 
(see Commonwea·lth Photo #18 on p. 8-7-51) 

Distance: Foreground to middle ground 
Viewers: Parks Highway and Alaska Railroad travelers 
Context: Although there is a fair amount of vegetation, the 

Carlo Creek 

closeness of the transmission line alignment will cause 
it to be visible at certain angies. This is a proposed 
scenic highway area. 

(see Commonwealth Photo #19 on p. 8-7-52) 

Distance: Foreground to middle ground 
Viewers: Local residents, Parks Highway and Alaska Railroad 

travelers 
Context: This area exhibits high aesthetic character with 

limited absorption capability where the transmission 
lines cross Carlo Creek. 
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Segment #7: Yanert River Valley (see Map 3 on p. 8-7-61) 

W. o McKinley Village 

X. 0 

Distance: Middle ground 
Viewers: 
Context: 

Local residents and tourists 
Views from McKinley Village across the valley will be 
somewhat affected since there is little vegetation to 

screen the transmission lines. 

Yanert Riv§r Crossing 
Distance: Foreground/middle ground 

Viewers: 
Context: 

Yanert and Nenana River iecreationists/boaters 
This area is charactrized by high aesthetic value. 

Segment #8: Alaska Range 

No significant views identified. 

Segment #9: Nenana Uplands (see Map 3 on p. 8-7-61) 

Y. 0 Healy 
Distance: Foreground/middle ground 
Viewers: Local residents 
Context: Although this landscape character type is moderately 

capable of absorbing these facilities, the proximity to 
residences will cause visual disruption. Healy is 
already visually disrupted by an existing generation 
station and associated transmission facilitieso 
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PART 3 

11 Provide aesthetic value and absorption capability ratings for the Intertie 
landscape character types (Steps 5 & 6)." 

AESTHETIC VALUE AND ABSORPTION CAPABILITY RATINGS 
FOR THE WILLOW TO HEALY INTERTIE 

~--~--------~--------~----~~--------~----------------------~ Landscape 
Character 
Type 

Susitna 
J River 

Lowlands 

Talkeetna 
Mountains 
(Lowlands) 

Talkeetna 
Mountains 
(Uplands) 

l 

Aesthetic 
Value 

Low 

Moderate 

Moderate 

Absorption 
Capability 

High 

Moderate 

Low 

Comments 

Low in aesthetic value due 
to lack of aesthetically 
attractive features. 

Scale is large and common. 

Flat terrain and diverse 
vegetation patterns should 
be able to effectively 
absorb most manmade fea
tures. Aesthetic impacts 
will not be significant. 

Manmade features would be 
visible in most areas du~ 
to flat to r011ing, open 
terrain. 

Scattered spruce trees are 
consistent with transmission 

j 1 i ne ch-lracter .. 

; The overall aesthetic value 
of this area is good due 
primar~1y to variety of 
landforms~ but is not as 
sc~n~c (middle and fore
ground views) in comparison 
to many other character 
types. 

The bisecting forested river 
valleys create a distinct 
and interesting pattern. 

--~--------~----------~------------------------~ 
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Landscape 
Character 
Type 

Mid-Susitna 
River Valley 

AESTHETIC VALUE AND ABSORPTION CAPABILITY RATINGS 
FOR THE WILLOW TO HEALY INTERTIE 

Aesthetic Absorption 
Value Capability 

Moderate Low 

I 

Comments 

Common Alaskan landscape. 
Nothing makes it particu
larly distinctive. 

Existing manmade elements 
(i.e. railraod parallel to 
river, railroad bridge, 
cabins, and railroad-related 
structures) have not had 
significant negative 
aesthetic impacts. 

C h t{i i t n a R i v e r High Moderate to 
High 

Dense lowland forest 
vegetation and flat to 
rolling landforms allow 

Broad Pass High 

A 1 ask a Range High 

Moderate to 
low 

Moderate to 
to high 

8-7-24 

for good absorption. 

Spruce cover is arranged in 
long, narrow north/south 
stands which allow for good 
screening. 

Massive landforms also 
diminish impacts. 

DNR recommends this area be 
officia1ly designated a 
scenic highway due to 
landscape•s low-to-moderate 
absorption capability. 

The massiveness of the 
mountains wi 11 cause the · 
facilities to be less 
significant because of the 
extreme difference in scale. 

• 

• 



Landscape 
Character 
Type 
Alaska Range, 
cont. 

Yanert River 
Va 11 ey_ 

AESTHETIC VALUE AND ABSORPTION CAPABILITY RATINGS 
FOR THE WILLOW TO HEALY INTERTIE 

Aesthetic 
Value 

Moderate 

Absorption 
Capability 

r~oderate 

Comments 
Complex sharp topography 
allows effective 
concealment. 

Open forest,d lowlands and 
terraces al .ow for good 
absorption. Spruce stands 
offer similar form and 
texture compared to 
transmission lines. 

Nenana Uplands Moderate Moderate Landscape has good variety 
of landforms and vegetation 
patterns and large 
distinctive river& 

Curry Ridge High Moderate 
to high 

8-7-25 

Aesthetic value is not high 
compared to many other 
Alaskan character types. 

The diverse patterns of 
the natural elements and 
generally open landscape 
will be able to absorb 
limited manmade features 
assuming proper planning 
and design. 

Sufficient vegetation, 
topography, and texture to 
absorb the transmission 
lines in lower areas. 

Upper elevations are less 
capable of absorption and 
include important 
recreational areas. 

• .. 
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There are a 1 so impacts common to most a 1 i gnments which were too numerous to 
locate and evaluate. These include: trails supporting activities such as 
hiking, hunting, dog sledding, and skiing; rafting, canoeing, and access 
waterways; aerial sightseeing tours, private aircraft, and railroad users; and 
visual impacts to residences where the alignment crosses jeep trails and other 
unimproved roads leading to their land. Finally, the analyses did not include 
cases where cleared rights-of-way will open up some wilderness areas to human 
trespass or access~ primarily vehicular, which could lead to the destruction 
of natural values and consequential visual d·,sruptions (Commovwealth, 1982). 
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PART 4 

"Determine the project feature impacts (Steps 7 & 8}". 

A preliminary examination of visual impacts along the Intertie portion of the 
Susitna transmission line corridor was conducted by EDAW, Inc. in the fall of 
1982. These enclosed findings .and evaluations are based on aerial and 
limited ground inspection of the preferred and alternative alignments as well 
as an examination of USGS topographic maps. Much of the inventory and 
analysis data is based on the March, 1982 Comr,Jonwea 1 th Report: Anchorage
Fairbanks Transmission Intertie E~vironmental Assessment~ While this document 
addressed only the construction phase of the Intertie, the inventory of 
existing conditions and analysis of the alignment are valid for the Susitna 
project phase. However, the prior construction of the Alaska Intertie creates 
one significant difference; namely, in many areas the Susitna transmission 
lines will be crossing otherwise pristine areas that have been previously 

affected by the construction of the Intertie. 
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RELATIONSHIP BETWEEN PROPOSED FEATURES AND LANDSCAPE RATINGS 
STEPS 7, 8 

Transmission Segment 

Landscape Character Type 
Composite Rating 

Feature Description 

Feature Impacts 

0 

Segment #1 - Susitna River Lowlands 

1--low aesthetic value; high absorption 
capability 

Leaving the Willow Substation, Segment 1 
parallels the Parks Highway and Alaska 
Railroad at a distance of 1 to 3 miles away 
for 20 miles. 

o At P.I.lO* the lines pull away from the road 
and run parallel to it~ about five miles away. 

o The segment passes within a quarter of a mile 
of Larson Lake at P.I.39 and P.I.40. 

o The line leaves Talkeetna four miles to the 
west around P.I.40. 

o After crossing the Talkeetna River, Segment 1 
ends at P.L 46. 

o The line will generally be distant enough 
from the Parks Highway and screened by the 
thick foreground vegetation in this low 
landscape that it will be largely unseen by 
most viewers on the ground. 

Foreground vegetatio ~s defined as areas 
within one-half to out:-quarter mile either 
side of the highway. This condition will 
largely conceal the alignment from motorists 
traveling the highway as well as persons 
residing along the highway. 

*Points of inclination referenced in these charts are taken from Exhibit G, 
February 1983. 
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RELATIONSHIP BETWEEN PROPOSED FEATURES AND LANDSCAPE RATINGS 
STEPS 7, 8 

Feature Impacts, cont. 0 Some impact will occur to motorists when the 
alignment is viewed from certain angles, i.e. 
for example, as one loa~~ east over open bogs. 
But here, distance will lessen the impact as 
the alignment is 1.5 miles from the highway, 
causing the towers to resemble the thin, 
vertical black spruce in form and color. 

0 There are residences in Caswell with views to 
the towers but again, the one mile distance 
allows the towers to be integrated with the 
existing landscape, creating moderate visual 
impact. 

. 
o The open bog areas between the black spruce 

stands allow for a natural right-of-way, thus 
lessening the impact. 

o Significant visual impact will be imposed upon 
residences along Fishhook-Willow Road due to 
the lack of vegetation immediately adjacent 
to the road ... 

o The lines will cross the southwest corner of 
the Mat-Su Borough•s proposed Larson Lake 
development. Passing within one-quarter mile 
of the lake and rising along a north/south 
ridge, the Intertie would impact westward 
views from the property. 

o The line will be highly visible as it crosses 
the Talkeetna River, an important 
recreational resource. Particularly when the 
Intertie is expanded, visual impacts will be 
significant at this point. 

-·----------------------------------' 
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RELATIONSHIP BETWEEN PROPOSED FEATURES AND LANDSCAPE RATINGS 
STEPS 7 t 8 

Transmission Segment 

Landscape Chat·acter Type 
Composite Rating 

Feature Description 

Feature Impacts 

Segment #2 - Talkeetna Mountains 
(Uplands/Lowlands) 

5--moderate aesthetic value; moderate 
absorption capability 

u Beginning at P.I.46 just north of the 
Talkeetna River, segment #2 runs northward 
through rolling terrain. 

o At P.I.52 about three miles away from 
Deadhorse, the line turns northeast to P.I.61 
above the community of Gold Creek. 

o There is little visual impact along the 
majority of Segment #2 because thick stands of 
spruce, birch and balsam poplar v1ere retained 
as spatial separations between the alignment 
and residences. 

0 Impacts will occur where the alignment crosses 
trails and waterways leading to local 
residences, although maintenance of a 
vegetation buffer along major water courses 
will impair views along the right-of-way. 

o There could be serious impact where the 
alignment crosses the southeast corner of the 
Chase II, Unit IV subdivision. 

o The alignment bisects the West Talkeetna 
Bluffs Addition (1983) which i~ wqiting for 
final approval of the Intertie ~reject before 
starting disposals. The thick spruce and 
birc~ on-site vegetation should provide 
significant screening to the addition except 
to par-cels nearest the right-of-way. 

~----------------------------------------------------------------~ 
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···~ . ·-.r RELATIONSHIP BETWEEN PROPOSED FEATURES AND LANDSCAPE RATINGS 
STEPS 7, 8 

Transmission Segment 

Landscape Character Type 
Campsite Rating 

Feature Description 

Feature Impacts 

Segment #3 - Mid-Susitna River Valley 

5--moderate aesthetic value; moderate 
absorption capability 

o Beginning at P.I.61, Segment #3 drops from 
3000 ft in elevation to about 1300 feet. It 
passes within one mile of Gold Creek and the 
Alaska Railroad, which crosses the Susitna 
River at this point. 

o The lines run parallel to the Susitna River 
for four miles. They are one-quarter to 
one-half mile from the river on the valley 
side. 

o The Gold Creek Substation will be located at 
P.I.65 just above the Susitna River. 

o From this point the Intertie turns northward 
and crosses the river. The Susitna Project 
stubs run east, following the Susitna River. 

o Segment #3 also crosses the Indian River at 
P.I.70 and passes by Chulitna. 

o Segment #3 runs through Chulitna Pass within 
one-half mile of the Alaska Railroad, ending 
at P. L 73. 

o After the Talkeetna River crossing, the route 
will not be generally visible until it again 
nears the Susitna River, when it will be in 
full view from Curry Ridge in Denali State 
Park. 
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RELATIONSHIP BETWEEN PROPOSED FEATURES AND LANDSCAPE RATINGS 
STEPS 7, 8 

Feature Impacts, cont. o The tower tops along Segment #3 will introduce 
a moderate degree of impact to residences 
along the Alaska Railroad and tourists 
traveling the railroad. This is due to the 
vegetation being generally shorter than the 
towers and the towers being located on slopes. 

o The impact will increase if the towers are 
viewed through the scattered openings 
associated with the area, partic~larly in 
the Chulitna Pass where the railroad and 
transmission lines pass within one-half mile 
of each other. 
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...... •' . RELATIONSHIP BETWEEN PROPOSED FEATURES AND LANDSCAPE RATINGS 
STEPS 7, 8 

Transmission Segment 

Landscape Character Type 
Composite Rating 

Feature Description 

Feature Impacts 

0 

Segment #4 - Chulitna River 

8--high aesthetic value; 
moderate .absorption capability 

Just north of Chulitna Pass Segment #4 begins 
at P. I. 73. 

o The power lines turn nor. thward at this point, I 
passing between Chulitna Butte and the 
Chulitna Mountains. 

o The lines cross Hurricane Gulch around P.I.75 
and the lines run alongside the Parks Highway 
(about one-half to one mile away) from P.I.74 
until P.I.80 just north of where the lines 
cross the east fork of the Chulitna River. 

0 Impacts in the southern portion of the 
Chulitna River segment are generally low to 
moderate because of the visual absorption 
capability provided by the dense spruce and 
spruce-birch vegetation and the alignment 
which places Chulitna Butte between the 
towers and the Parks Highway. 

o Segment #4 traverses a highly scenic and 
visibly sensitive landscape of Hurricane 
Gulch. Consequently, the alignment was kept 
at least one-half mile off the Parks Highway 
to allow using more of the foreground 
vegetation for screening. However, the tops 
of the towers will be visible occasionally 
from the Parks Highway and the cleared 
right-of-way will be visible as it crosses 
Hurricane Gulch. 
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RELATIONSHIP BETWEEN PROPOSED FEATURES AND LANDSCAPE RATINGS 
STEPS 7, 8 

Feature Impacts, cont. o The foreground vegetation, the alignment•s 
distance from the highway and the fact that 
the views along this portion of the highway 
are oriented to the west across the Chulitna 
River to the Alaska Range will moderate 
visual impact to motorists. 
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RELATIONSHIP BETWEEN PROPOSED FEATURES AND LANDSCAPE RATINGS 
. STEPS 7~. 8 

Transmission Segment 

Landscape Character 
Type Composite Rating 

Feature Description 

Feature Impacts 

Segment #5 - Broad Pass 

9--high aesthetic value; low to moderate 
absorption capability 

o The segment begins just north of the East 
Chulitna River Valley P.I.BO. 

0 It runs along the east side of the Middle 
Fork Chulitna River Valley, paralleling the 
Parks Highway and the Alaska Railroad (1/2 
to 1 mi 1 e away). 

o The line passes within one mile of Broad Pass 
community. 

o Running along the valley edge, it crosses the 
Middle Fork of the Chulitna River at P.I.83. 

o This segment passes within approximately 
four miles of the community of Cantwell where 
it crosses both the Jack River and the Denali 
Highway at P.I.90. 

o Just north of Cantwell, Segment #5 rises out 
of the river valley and crosses Reindeer 
Hills, P.I.90 to 93 (mistakenly identified 
as P.I.99 in Exhibit G). 

0 After crossing the Nenana River, this segm,·lt 
ends south of Windy Pass (P.I.99). 

0 Impacts in the Broad Pass segment are low to 
moderate despite the low visual absorption 
capability of the landscape type because 
alignments are generally located in the 
background beyond the particular sensitive 
foreground and middle ground lands. Impacts 
became significant when alignments are placed 
in the foreground. I 
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RELATIONSHIP BETWEEN PROPOSED FEATURES AND LANDSCAPE RATINGS 
STEPS 7 ~ 8 

Feature Impacts, cont. o The minima 1 impact can be attributed to four I 
factors: the distance between the viewer and 
the alignment allows the towers to diminish 
in size relative to the viewers; the right
of-way will be less evident because the 
spruce in Broad Pass are arranged in long, 
narrow north to south stands allowing the 
openings between stands to be used as a 
natural cleared right-of-way; some of the 
alignment is located behind vertical topo
graphy and below the crest line to avoid 
complete silhouetting; and the massiveness o 
the mountains diminishes the presence of the 
towers because of the large scale 
differ-ences. 

o The alignment will introduce significant 
visual impacts into the Cantwell area becaus 
of its proximity to existing residential 
lands extending east out of Cantwell along 
the Denali Highway and Old Airport Road. 

o The towers and cleared right-of-way will be 
apparent and adequate mitigation measures 
will be difficult because of the sparse, low 
vegetation. 

o Significant visual impact by the towers will 
occur to nearby residences as the line 
crosses the Nenana River. The crossing will 
also potentially impact the wilderness 
experience of rafters on the Nenana River~ 

e The alignment over Reindeer Hills was chosen 
to minimize visibility from the Parks 
Highway. 

o Where the alignment ranges from a few hundred 
feet to approximately two miles near Broad 
Pass community from the highway, visual 
impacts will be highera 

o The crossing of the Denali Highway, currentl 
under study by the Bureau of Land Management 
for scenic highway designation, will also be 
in full view. This· is the only major road 
crossing which occurs in the Intertie 
portion of the corridor. 
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RELATIONSHIP BETWEEN PROPOSED FEATURES AND LANDSCAPE RATINGS 
STEPS 7, 8 

Transmission Segment 

Landscape Character Type 
Composite Rating 

Feature Description 

Feature Impacts 

Segment #6 - Alaska Range (Windy Pass) 

8--high aesthetic value; moderate 
absorption capability 

o The Intertie passes through the Alaska Range 
via Windy Pass. Beginning at P.I.99 the 
transmission lines follow the Nenana River. 

0 In this area, the alignment is located less 
than one-quarter mile from the Parks Highway 
and approximately one-half mile from the 
Alaska Railroad. 

o Beginning at P~I.l06 the widening valley 
allows the line to pull back to one-·half 
mi 1 e away. 

o Segment 6 ends at P.I.l09. 

o There will be some attention drawn to the 
alignment near the Parks Highway north of 
Cantwell. However, the massiveness of the 
surrounding landscape and the initial 
revealing of Windy Pass will get most of the 
attention, alleviating the negative exposure. 

o The line will be highly visible to motorists 
as it parallels the Parks Highway and 
Panorama Mountain through Windy Pass. Only 
a few short, scattered spruce offer any 
screening on Panorama Mountain. 

~-----------------------------------·---------------------------------~ 
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PELATIONSHIP BETWEEN PROPOSED FEATURES AND LANDSCAPE RATINGS 
STEPS 7, 8 

Feature Impacts, cont. o Although there is generally a good 
distribution of foreground screening 
available between Slime and Carlo creeks, 
the alignment is so close to the highway and 
residences that it will be visible from 
certain angles. 

0 

0 

0 

Impacts are generally low before Windy Pass. 
Impacts in the remainder of the Al.aska·R· ange~ 
landscape are low to moderate because the 
alignments were placed in the dense stands o 
spruce along the low river terraces. There 
is a general availability of foreground 
vegetation immediately adjacent to the 
highway, This and the increased distance, 
as the alignment moves away from the highway 
and residences, will lessen the impact. 

There are several residences behind McKinley 
Village which will have views to the line 
because of inadequate screening vegetation, 
but the impact will be lessened by the 
distance factor of one mile. 

The alignment will also introduce a potential 
visual impact to rafters on the Nenana River. 
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RELATIONSHIP BETWEEN PROPOSED FEATURES AND LANDSCAPE RATINGS 
STEPS 7, 8 

Transmission Segment 

Landscaping Character Type 
Composite Rating 

:; Feature Description 

Feature Impacts 

Segment #7 - Yanert River Valley 

8--high aesthetic value; moderate 
absorption capability 

o P.I.l09 begins the seventh Intertie segment. 

o Dropping down from Windy Pass the Intertie 
traverses the Yanert River valley. 

o The lines cross the river at P.I.llO where 
the Yanert joins the Nenana River. 

o After following the east shore of the Nenana 
for about 2.5 miles, the Intertie turns 
northeast and ascends Montana Creek. 

o Segment #7 ends at P.I.ll3. 

o Crossing this valley, the alignment is 
approximately 2 miles east of the highway 
and will not have major impactse 

o Rafters will be potentially impacted at the 
Yanert River crossing. 
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RELATIONSHIP BETWEEN PROPOSED FEATURES AND LANDSCAPE RATINGS 
STEPS 7, 8 

Transmission Segment 

Landscape Character Type 
Composite Rating 

Segment #8 -Alaska Range (Sugar Loaf 
Mountain) 

8--high aesthetic value; moderate 
absorption capability 

I Feature Description 
\ o Beginning at P.Iell3, the Intertie corr1dor 

runs through the Alaska Range for about 

Feature Impacts 

12 miles. 

o The line~ run up the Montana Creek drainage 
in a northeasterly direction~ 

o At P.I.ll6 the lines turn back to the 
northwest and descend through the Moody 
Creek drainage to P.I.l21. 

o This route east of Suger Loaf Mountain was 
selected to eliminate visual impacts in the 
highly scenic Nenana Gorge area. 

o There are bush pilots using the Moody and 
Montana Creek Basins as part of their tour 
as well as a hunting guide service. Both 
services feel the alignment will disrupt the 
views of hunters and airplane passengers. 
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RELATIONSHIP BETWEEN PROPOSED FEATURES AND LANDSCAPE RATINGS 
STEPS 7, 8 

Transmission Segment 

Landscape Charact2~ Type 
Composite Rating 

Feature Description 

Feature Impacts 

Segment #9 - Nenana Uplands 

5--moderate aesthetic value; moderate 
absorption capability 

o After crossing Sugar Loaf Mountain and 
descending along the Moody Creek drainage, 
the Nenana Uplands Segment begins at 2000 
feet in elevation (P.I.121). 

o Crossing the Healy Creek Basin, the Intertie 
terminates with a substation near the town of 
Healy (P.I.l23). 

o The location of the Healy Substation near 
the Alaska Railroad and Nenana Railroad will 
be highly visible. 

o Healy residences will also be visually 
affected by Segment #8, although Healy is 
already visually disrupted by an existing 
generation station and its associated 
transmission facilities. 

'-~--------·-----0--N-o_o_t_h_e_r-re_s_i_d_e_n_ce_s_w_i_l_l_be._a_f_f-ec_t,_e_d_. ___ -..~ 
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PART 5 

11 Finally, provide proposed miti']ation measures for the Intertie projects 
feature (Step 9). 11 

In addition to the mitigation program discussed on pp. E.8.47 through E.8.59 in 
Chapter 8, Exhibit E of the License Application, specific mitigation measures 

are currently being developed for the entire transmission line corridor, 
including the Intertie portion of the project. These are tentatively scheduled 
to be comp 1 eted in November, 1983 and wi 11 be provided to the FE~dera 1 Energy 
Regulatory Commission at that time. 

8-7-42 

.. .. 

• 

.. • 



~-
,.. 

Photo 1 
Susitna River Lowland Jroking east near Willow. 

Photo 2 

··~ .. 

Susitns River Lowlands, Mile Post 104.3 south from the Susitna River Bridge. 
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Photo 3 
Susitna River Lowlands, Petersville Road. 

Photo 4 
Mile Post 144. 
Looking east up Byers Creek. 
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Photo 5 
Byers Lake, looking toward Curry Ridge. 

Photc 6 
Mile Post 168. 
Looking at the north end of Curry Ridge, Pass Creek in foreground. 
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Photo 7 
Railroad Mile Post 264. 
Looking up the Susitna River north of Gold Greek. 

Photo 8 
Mile Post 170. 
Looking west across the Chulitna River towards the Alaska Range. 
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Photo 10 
Mile Post 174. 
Looking west down Hurricane Gulch. 

Photo 9 
Mile Post 174. 
Looking east up Hurricane 
Gulch. 
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Photo 11 
Mile Post 179.3. 
Looking northwest across the Chulitna River. 

Photo 12 
Mile Post 194.3. 
Looking east across the south end of Broad Pass. 
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Photo 13 
Mile Post 194.3. 
Looking northeast toward the Alaska Range from the south end c.< Broad Pass. 

Photo 14 
Mile Post 198. 
Looking southwest toward Mt. McKinley from Broad Pass. 

FIGURE 27 
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Photo 15 
Mile Post 199. 
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"' 

Looking east across Summit Lake from Broad Pass. 

Photo 16 
Mile Post 209.9. 
Looking east toward the Denali Highway junctufe with the Parks Highway. 
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Photo 17 
Mile Post 215.6. 
Looking east across the Nenana River prior to entering Windy Pass from the south. 

Photo 18 
Mile Post 216.1. 
Looking north up Windy Pass in the Alaska Range. ~-7- 51 
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Photo 19 
Mile Post 224. 
Looking east up Carlo Creek in the Alaska Range. 

Photo 20 
Mile Post 237. 
South of the Denali National Park entrance looking northeast. ~-7-52 
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Photo 21 
Mile Post 241. 
Looking north up the Nenana Gorge. 

Photo 22. 
Mile Post 242. 
Looking south down Nenana Gorge from the Dragonfly Creek area. 

FIGURE 31 
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EXHIBIT E 

8. Aesthetic Resources 

Ca.ment 8 (p. E-8-61, para. 1 to p. E-8-68, para. 3) 

Indicate the potential extent of visual impacts to the Denali National Park 
and Denali State Park due to the location of the proposed transmission line. 
Discuss the significance of these impacts in relation to viewpoints, dis
tances, duration, and number of viewers. Indicate how any visual impacts to 
these areas will be mitigated. 

Response 

Denali National Park 

Some adverse visual impacts will occur as a result of the proposed transmis
sion line routing. In the area east of the Denali National Park boundary, 
no deve·lopment has taken place. The landscape is dominated by extensive 
changes in elevation with Mtc Fellows, Sugarloaf Mountain, Mt. Healy, Pyra
mid Peak, and the Yanert Fork Valley as outstanding natural features. 
An assessment of visual impacts due to the proposed transmission line dis
tinguished views from two directions: (1) from the Par·ks Highway northeast 
towards the south-facing slopes of Mt. Fellows, and (2) from the Denali 
National Park entrance east towards the north facing slopes of Montana 
Creek. It is anticipated that changes in the scenic quality of the land
scape wi 11 occur primarily as a resu 1 t of the c 1 eared transmission 1 i ne 
right-of-way since the visibility of the proposed structures will be 
lessened with viewing distances exceeding 1.6 miles. Although the line of 
sight wi 11 be occasionally interrupted by topography or vegetation, the 
proposed transmission line will nevertheless be viewed periodically from the 
Parks Highway near Mile Posts 231 through 236. In addition, the northern 
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portion of the facility will be visible from various points within th~ park 
entrance area, particularly at the Denali Railroad Depot, where the proposed 
transmission 1 i ne angles in a northeasterly direction across Montana Creek 
at a viewing distance of 3.3 miles. Other viewpoints in the park entrance 
area include Riley Creek Campground and the Mckinley Park Station Hotel .. 
While viewing distances to the proposed transmission line vary from 
2. 7 miles at the campground to 3. 4 mi 1 es at the hotf~ 1, views wi 11 be 
partially or totally obscured by existing vegetation or topography. In 
1982, recreational visits at the park were approximately 322,000 with less 
than 7 percent of the visitors (21,194) having arrived via the Alaska Rail
road (U.S. Department of Interior, National Park Service 1983.) The 
majority of these visits occurred between June and September. 

The Intert i e route se 1 ecti on process recognized the importance of reducing 
visual impacts in the vicinity of the Denali National Park entrance. There
fore, a transmission line route was selected to shorten the total number of 
miles of transmission line route in the area opposite the park entrance; to 
utilize a small promontory to partially conceal, brea.k, and reduce the 
length of the transmission line visible from any one viewing point along the 
Parks Highway or Denali National Park entrance; and to keep the transmission 
line as distant as possible from these viewpoints. Placement of the Susitna 
transmisison line within the Intertie right-of-way would achieve these same 
objectives and minimize visual impacts in this areao 

Mitigation of visual impacts associated with the Intertie will occur during 
the design and construction phases of the project. Since it was noted that 
right-of-way clearing represented the most significant visual effect, design 
changes were made to reduce clearing required during construction. Through 
revising tower placement (to take advantage of existing topography). and 
increasing tower height (to increase conductor-to-ground c 1 earance), 
clearing in the right-of-way will be substantially avoided. As a result, 

8-8-2 

.. • 



\ 

) the principal clearing requirements in the vicinity of Mt. Fellows and north 

of the Yanert Fork will occur at each tower base (in an area approximately 

20 by 20 feet for tangent structures and 25 by 70 feet for angle structures) 

and at selected puller and tensioner sites along the right-of-way (in an 

area approximately 75 by 500 feet at 10,000 foot intervals). Similar 

measures are possible for the proposed transmission line route for the 

Susitna project. 

Denali State Park 

Visual impacts of the proposed transmission line at Denali State Park will 

not be significant and will occur primarily froiTl viewpoints in the north

eastern portion of the park. Primary viewers will be hikers on the Curry 

Ridge and Indian Pass trails. Curry and Indian ridges eliminate views of 

the transmission line east from the Parks Highway or Byers Lake Campground. 

From the southern boundary of the park, the transmission line will be 

generally obscured from view for approximately 8. 5 mi 1 es, where topography 

provides adequate screening .. However, the transmission facilities will be 

visible to hikers east of Sherman and near Gold Creek, where the line drops 

from the Talkeetna Mountains to the Susitna River lowlands. Views of these 

areas will be distant (over 6.0 miles from Curry Ridge trail) and visibility 

wi 11 be primarily confined to the structures and conductors, s i nee the 

right-of-way is situated above the treeline. Additionally, the extent of 

the impacts wi 11 be lessened somewhat due to the presence of higher back

ground topography. 

. 
Views within Denali State Park are dominated by the presence· of the Alaska 

Range and Mt. McKinley. Viewing distances to these features range ftom 35 

to 40 miles along the Parks Highway, which bisects the park north to south. 

Views are predominantly northwest in their orientation. Principal viewers 
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are found along the Parks Highway. For example, over 6,-900 visitors uti

lized the park in 1982 (Alaska Department of Natural Resources, Division of 

Parks, 1983). The Byers Lake Campground and highway rest area are the 

principal developed facilities and have been classified as a Class I Recrea

tion Resource Zone, which is the only high density zone designated in the 

state park (Alaska Deparment of Natural Resources, D1vision of Parks 1975). 

Little future development is anticipated by the Division of Parks in the 

eastern portion of Denali State Park except for a small campground proposed 

in the Park's Master Plan. The campground, located north of Gold Creek 

Station where the railroad crosses to the west side of the Susitna River, 

would be directly accessible to both park visitors and railroad passengers 

(Alaska. Department of Natural Resources, Division of Parks 1975). The pro

posed transmission line would be situated approximately 1.1 miles to the 
east, witt1 views partially interrupted by vegetation. 

References 

Alaska Department of Natural Resources, Division of Parks. Denali State 
Park, A Master Plan. 1975. 

Alaska Department of Natural Resources, Division of Parks. Dave Stephens. 
June 3, 1983. Personal communication. 

United States Department of the Interior, National Park Service. Ralph . 
Pingley. June 1983. Personal communication. 
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EXHIBIT E 

9. Land Use 

Ca.ment 1 (p~ E-9-9, para. 2, to p. E~~-13, par~. 2) 

Describe the existing land status for the intertie portion of the proposed 
transmission line corridor. Indicate if Tables E.9.1 and E.9.2 include data 
for the intertie. If they do not, please include land status/ownership 
information for the intertie. Provide figures (similar to Figures E.9.4 -
E .. 9.6 and E.9.1G - E.9.12) indicating land status and land use development 
maps for the intertie section of the proposed transmission line corridor. 
Land ownership should be provided for the intertie portion of the transmis
sion line corridor in Exhibit G, plates 34-37 and 41-45. 

Response 

Tables E.9.1 and E.9.2 in Chapter 9, Exhibit E of the License Application 
include land status data for those portions of the Intertie corridor within 
the USGS Talkeetna Mountains Quads C-5, C-6, D-5, and D-6, and the USGS 
Healy Quad A-5. Although the Intertie route is not identified on the map

5 

Figure Eo9.3 in Chapter 9 depicts land status along more than 60 miles of 
the Intertie corridor, from south of Gold Creek to north of Cantwell. 

The Anchorage-Fairbanks Intertie environmental assessement (Commonwealth 
Associates, Inc. 1982) describes land status and land use development 
between Willow and Healy along the selected route for the Susitna transmis
sion lines. Current land use along the Intertie corridor is discussed on 
pp. 126-131 of the Commonwealth report; land use impacts are discussed on 
pp. 215-219. As shown in Figure 15 of the Commonwea 1 th report, 1 and use 
development in this corridor consists of numerous scattered parcels between 
Talkeetna and Willow, and isolated parcels and settlements along the highway 
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or railroad from Talkeetna to Healy. The Intertie route avoids almost all 

developed parcels south of Talkeetna (although many are within two miles), 

as well as Denali State Park and Denali National Park and Preserve. (Super-

1 ink 65 was subsequently re 1 ocated several miles to take the route further 

away from several homesteads along the Alaska Rail road near Sherman.) 

Steep terrain presented serious routing constraints, particularly in the. 

northern portion of the corridor. Consequently, the selected route avoids, 

but passes close to, several small communities from Hurricane to Healy. 

Steep terrain between Hurricane and Gold Creek, combined with the location 

of Denali State Park, resulted in the selection of a route that passes 
through the Indian River land disposals. 

Land stat us within the Intert i e corridor is addressed on pp. 132-139 and 

219-220 of the Commonwealth report. Federal lands, which are generally 

located north of Talkeetna, consist primarily of Denali National Park and 

Preserve, railroad withdrawals, and BLM land. Additionally, the state has 

extensive landholdings within the corridor (including selections), mostly 

south of Broad Pass~ Moreover, the Matanuska-Susitna Borough has some lands 

in the southern portion of the route, generally near the Parks Highway and 
Petersville Road. Native lands and selections are concentrated in the 

Cantwell-Broad Pass area (Ahtna Region, Inc~) and near Talkeetna (Cook Inlet 

Region, Inc.)o Private lands are generally confined to the southern 
one-third of the corridor south of Curry. 

The attached table outlines the land ownership schedule for the Intertie 

portion of the Susitna transmission corridor. In addition, land ownership 

is provided for the Interti e portion. of the transmission 1 i ne corridor on 

revised Exhibit G plates 34-38 and 41-45, contained in the response to 
Supplemental Comment 16, Exhibit G. 
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June 29, 1983 

Willow to H~nly lnlcrtlc 

Land Schedule 

DESCRIPTION: 

T. 19N., R. 4W., S.M. 

Section 4; W!NW!SW!; ptn .. of 
W!SW~NW! Southerly of Road R/W 

Section 4: Hatcher Pass Road 
R/W 

Section 4: Lots 3 & 4; S~NW~; 
SW! Northerly of Road R/W 

T. 20N,, R. 4\/., S.M. 

Section 4 
Section 9 
Section 16 
Sect ion 21 
Section 2B 
Section 33 

T. 21N., R. 4W., S.M. 

Section 4: StSE~ 
Section 9 
Section 16 
Section 21 
Section 28 
Section 33 

Section 4: N!SEk; S~NE~; 
lot l & 2 

T. 22N., R. 4W., S.M. 

Sect ion 4: Et 
Section 9: H 
Section 16: N!SE-k; SE-};SE-};; 

tH:SW-};SE~ 
Section 28: H 

Section 16: N!; SW-};; S!SW!SE-}; 
Section 21 

Section 33 

T. 23N., R. 4W. 1~.M. 

Section 2: Lot 4; SW!NW!; 
W!SW~ 

Section 10: S;iSE~; SCi;SW~ 
Section 11: NW·~ ; \1!·\.J~~\.Jl. 
Section 15 
Section 22: NWkSW! 
Section 27: WW! 
Section 33 

Section 22: Ni; SE~; EiSW~; SW!SW~ 

Sect ion 34: NW(NW( 

OSTENSIBLE OWNER: 

Private 
(Matanuska Electric Association) 

State of Alaska 
(DOT-PF) 

Private 
(Ethel I. and Wi II lam C. Jones) 

State of Alaska 
(DNR) 

State of Alaska 
(DI~R) 

Private . 
(Cook Inlet Region, Inc.) 

State of Ai01ska 
(DNR) 

Private 
(Cook Inlet Region, Inc.) 

Mat-Su Borough 

Pri'late 
{Norman H. Read) 

State of Alaska 
(ONR) 

Private 
(Cook Inlet Region, Inc.) 

Privilte 
{Aivcr•l McClain) 
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Page 2 
June 29, 1983 
L;md Scht:dulc 

DESCRIPTIOil: 

T. 2411., R. IJW., S.H. 

Sect ion 
Section 2: E~Ei; S~IIWWH; W~SEt;; 5\-/~NEt;; 

SHIH.J~;.IIEtS~/~; [~lli.I~SW~; SW~HW~SW~; 
E~SW~ excepting Tract 30 
ASLS 79-109 . 

Sect ion ll: Excepting. Trncts 30 & 31 of , 
ASLA 7~-109, USS /1.063 & Yoder 
Road 

T 

Section 14: NlNW! excepting Tract 31, 
ASLS 79-109 

Section 2: NINW~; SW~NW!~ NW~NW!SWt;; 
N±NWkNE! . 

Section 2 & 11: Tract 30, ASLS 79-109 

Section Jl & 14: Tract 31, ASLS 79-109 · 

Section 23 
Section 26 

Section 35: W!Wt 

T. 25N., R. 4\.1., S.M. 

Section 36 

~25N., R. 3\.J., S.M. 

Section 6 
Section 7 
Section 30: s~ 
Section 31 

Section 18 
Section 19 
Section 30: Ni 

T. 26N., R. 3\.J., S.H. 

Section 30: SW~; \..'! \..'2 f:l,'~ 

Section 31 

l. 261L, R. 4\.J., S.M. 

Section I: E~ 

Sect ion 12: E~ 
Sc:ct ion 13: E~ 
SC'ction 24: 0 
Sl'Cl ion 25! NEl 

OSTENSIBLE OWilER: 

Private 
(Cook Inlet Region, Inc.) 

State of Alaska 
(DNR) 

Private 
(Trude Hightower) 

Private 
(~.G. Tom! inson) 

Hat-Su Borough 

Private 
(H~rry J. Crimmin~ & 
Lawerence R. Schuffman) 

Private 
: (CIRI) 

Private 
(C I Rl) 

State of Alaska 
{DNR) 

Mat-Su Borough 

Private 
( C I R I ) 

State of Alaska 
(DNR) 

Hat-Su Borough 
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Pngc .3 
June Z9, 1983 
Land Schudulc 

DESCRIPTIOU: 

T. 2 7 H' I R. ltW. I s. M' 

Section 36: Excepting A.S.L.S. 7~-77 & 
ASLA 7~-78 

r. 27tL I R. ~w. ~~ 

Section 5 
Section 8 
Section 17 
Section l9i SE-l;SEl; 
Section 20 
Section 29: t:wk 
Section 30 · 
Section 31: Excepting A.S.L.S. 7~-78 

T. 23N., R. 3W., S.M. 

Section 5 
Section 7: EiSEl; 
Section 8 
Section 17 
Section 13: EiE~ 
Section 19 
Section 20 
Section 29 
Section 32 

Section 20 
Section 19 

T. 29N. I R. 3W.' S.M. 

Section 3 
Section 6: SH 
Section 9 
Section I 0: N:iNW~; SWJ;NW~ 
Sect ion 16: NW}; 
Section 17 
Section 20 
Section 29 
Section 32 

T. 30N., R. 3'n'., S.M. 

Section 13: E:i 
Section 24 
Section 25 
Section 26 
Section 34: SEl 
Sct:liUii 35. t:\J'; \.:~5'"'~; 

t:!riEt; N:HlH 

1. 301:., R. 2\.!., S.M. 

Section 5 
Section 6 
St'ction 7 
St•c l ion o 
Sl•c.t ion 13 

iiWHit t S'.J~; , 

OSTENSIBLE OWNER: 

Stdte of Alaska 
(DNR) 

State of Alaska 
(DNR) 

State of Alaska 
(DNR) 

Mining Claims 
located by Harold Parker 

.. 
State of Alaska 

(DNR) 

State of Alaska 
(DNR) 

U.S.A. 
{CIRI Selected) 
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l •Hill •,r Ju.,flllll 

DESCRIPTION: 

T. 31N., R. 2W., S.M. 

Section 
Section 2: SE&SE~ 
Se~tion 10: SEk Southeasterly of 

Susitna River 
Section 11 
Section 12 
Section 15 
Section 16: excepting USS 4851 
Section 21: excepting USS 4851 

USMS 2355 
Section 28: Wt 
Section 32: SE& 
Section 33: Wt; WiNE~ 

Section 21: USMS 2355 & Gold Creek 
Assn. No. 2 

T. 32 N., R. 2W., S.M. 

Section 1: Nt; N!St excepting USS 4602 
& USS 4356; SE~SE~ 

Section 2: NEk Easterly of ARR excepting 
uss 4602 

Section 12: EtEt excepting Lot USS 4956 
Section 13: EtEt 
Section 24: EtEt 
Section 25 
Section 36: St; Nwk 

Section I & 2: Lot 4, USS 4956 

Section 1: Lot 2, USS 4602 

T. 33N., R. 2W., S.M. 

Section 14 
Section 23 
Section 26 
Section 35: 

uss 

T. 22S., R. 

Section 13: 
Section 23: 
Section 2lJ 
Section 26: 
Section 35 

T. 22S., R. 

Section 6 
Section 7 
Section 18 

Easterly of ARR excluding 
5515 

1 IW., F.M. 

[' ~ 
SE-k 

Et 

1 OW., F .H. 

OSTENSIBLE OWNER: 

State of Al.::ska 
(DNR) 

Private Mining Claim 
(Clifford Driskell and 
Builders Millwork & Supply) 

State of Alaska 
(DNR) 

Private 
(Buelah J. Colborn) 

Private 
(Estate of Oliver David Moore) 

State of Alaska 
(DNR) 

State of Alaska 
(DNR) 

U.S.A. (BLM) 
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Pu\.)c S 
June 29. 19d3 
LunJ St:hcJulu 

DESCRIPTION! 

T. 2 I S • , R. I OW. , F. H • 

Sect ion 2 
Sect ion 3: 
Section 9: 
Section 10 
Section 16 

E of P~rki Highway 
E of Parks Highway 

Suction 20: E of P~rks Highw~y 
Scction21: Ei 
Sect ion 29 

,J 

Section 30: E of Honolulu Creek and Parks 
Highway excepting AA6092 

Section 31: E of.Honolulu Creek excepting 
AA6078, AA7791 I AA6092 

T. 20S., R. lOW., F.M. 

Section 24: 
Sect ion 25: 
Section 26: 
Section 35: 

E of Chulitna River 
E of Chulitna River 
E of Chulitna River 
E of Chulitna River 

T. 20S., R. 9W., F.M. 

Section 4 
Section 5: 
Section 7: 

Section 8 
Sect ion 17 

E of Parks Highway 
E of Parks Highway 

Section 18: Lots 2, 3, 4, ElWl, E1 
Section 19 

T. 19S., R. 9\~., F.M. 

Section 12 
Section 13 
Section 14: E of Alaska Railroad 
Section 23 
Sect ion 26 
Section 27: SEk; EtNE*; SWkNEk; StSWk; 

i1El;S\·1l; 
Section 33: SEt; SiNE*; NEkNEl; 

Sect ion 34 

Section 33: SWk Southerly of Parks 
Highway 

r. 19s., R. aw .. F.H. 

Section 4 
Section 7 
Section 8 

Sect ion 6: H 
Sect ion 5 

OSTENSIBLE OWNER: 

State of Alaska 
(DNR) 

State of Alas-k,l 
(DNR) 

State of Alaska 
(DNR) 

U.S.A. (BLJ.\) 

Private 
(AHTNA, INC.) 

U.S.A. 
(AHTNA Selected) 

State of Alaska 

Prlvate 
(AHTt~A I I NC. ) 

State of Alaska 
(DNR) 
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P.ll)l! 6 
Juuu ~9. 1983 
L,wu Schcdu l e 

DESCRIPTION: 

T. IBS.!.....R. B\.1., F.M. 

Section 13 
Section 23 
Sect ion 24 
Section 25 
Section 26 
Sect ion 27 
Sect ion 33 
Section 34 

T. 18S., R. 7\.1., F.M. 

Section 3: NA F-14372 

Sect ion 9: uss 5594 

Sect ion 9 & 10: F-14360 NA 

Section 17 
Section 18 

Section 8: South of Parks Highway 
Section 9: excepting F-14360 & USS 

5594 
Section 10: ll\o!~ excepting. F-Jll3~0, 

USS 5594 & F-14544 
Section 3: excepting USS 5594, USS 5590 

F-14372, F-14669, F-1555h USS 3229 

T. I 7 S. , R. 7W. , F. M. 

Sect ion 1: E of Parks Highway excepting 
uss 4434 

Section 12: E of Parks Highway except 
USS 4322, USS 4434 & NA F-14665 

Section 13: except F-14665 
Section 23 
Section 24 
Section 26 
Section 34: Et except F-14372 
Sect ion 35 

Section 12 & 13: m & b, F-14665 

Section 34: m & b, F-14372 

T. 165., R. 7W., F.M. 

Section 1: E of Nenana River 
excepting USS 5~76 lot 2 

Section 12: E of Nenana River 
Section 25: E of Nenana River 

excepting USS 5597 
Section 36: E of Nenana River 

Section 24: SEk excepting USS 5067 

OSTENSIBLE 0\./NER: 

U.S.A. 
(AHTNA Selected) 

u.s.A. 
(David Nicklie, N/A) 

Private 
{Jake Tansy & Estate of Lilly Tansy) 

U.S.A. 
(Jack Tansy, N/A) 

U.S.A. 
(AHTNA Selected) 

Private 
(AHTNA Inc.) 

Private 
(AHTNA, INC.) 

U.S .A. 
(Maggie 01 iver, N/A) 

U.S.A. 
(David Nicki ie) 

Private 
(AHTNA, INC.) 

u.s.A. 
(AHTNA Selected) 
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Page 7 
June 29 1 19B3 
Land Scht!clule 

DESCRIPTION: 

T. J6S. I R. 6W. I F.H. 

Section 
Sect ion 
Section 

Section 

6: excepting USS 5576 
7 

18: E of Nenana River 
excepting USS 3652 

19: E of Nenana River 

J. 15~. I R. 6W.' F.M. 

Section 5: 
Section 8 
Section 17: 

except F-17779 

except USS 5604 
Section 19: 

uss 
Section 30 
Section 31: 

E of Parks Highway except 
4040 & 5564 

Section 4 
Section 9 

Section 20 

excepting Lot 2 USS 5576 

T. 14S. I R. 6W. I F.M. 
Section 5 
Section 6 
Section 7 
Section 18 
Section 19: E of Nenana River 
Section 20 
Section 29 
Section 30: NEt; E of Nenana River 
Section 32 

T. 14S., R. 7W., F.M. 

Section 12 
Section 13: E of Nenana River 

T. 13S., R. 6W., F.M. 

Section 6 
Section 7 
Section 8 
Section 16 
Section 17 
Section 18 
Section 21 
Section 23 
Section 29 
Sectior. 32 
Section 33 

.... '.,.-
1 • I ,J:l. I R. 7w •• F. M. 

Section I 
Section 12 

,_;_,, 

OSTENSIBLE OWNER! 

Private 
(AHTNA, INC.) 

Private 
(AHTNA, I NC.) 

U.S.A. 
(AHTNA Selected) 

U.S .A. (BLM) 

State of Alaska 
(DNR) 

State of Alaska 
(DNR) 

State of Alaska 
(DNR) 

State of Alaska 
(DNR) 



I 

c. 

{'-. 

. -0 

-0 

p,,~l~ s 
June 29, 1983 
l..tnd Schedule 

DESC~ I PTI ON: 

T. 12!:;., R. 7W., F.M. 

Sect ion 27 
Section 28: E of Nenana River 
Section 34 
Sect i un 35 
Section 36 

Section 21: W!NW~SW~; W!E!NW~SWt.; 
SW~SWt. 

OSTENSIBLE OWNER: 

State of Alaska 
(DNR) 

Privute 
(GVEA) 

~.~~ } 
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EXHIBIT E 

9. Land Use 

Ca.ment 2 (p. E~9-13, para. 3) 

Indicate the existing land values for the project area, transmission line 

corridor (including the Iiltertie)~ aHd adjacent lands to assist in substan

i"iating statements in g;~ction 3 of the Land Use chapter concerning changes 

in land values. Include a projection of future land values. If land values 

cannot b~ precise'1y determined for the project area or transmission line 

corridor, include some indication or examples of typical land values for the 

types of land in the project area~ 

Response 

As indicated on p. E-9-13 in Chapter 9, Exhibit E of the License Applica

tion, land value data for the project area is generally unavailable due to 

land status and development characteristics. Market values apply only to 

state, borough, Native, or private lands that have been (or are to be) sold 

and developed, a status that is exhibited by only a small portion of the 

land in the project area and along the transmission corridor. Consequently, 

data for the areas of interest are sparse. 

tained by public agencies or other sources. 

program of the Matanuska-Susitna Borough 

Complete coverage is not main

For example, the assessment 

principally covers only the 

Willow-Palmer area, with additional data for the few private parcels in the 

Pa;--ks Highway/Alaska Railroad corridor from Willow to Summit (e.g., the 

Cantwell-Broad Pass area). The sparse data coverage, combined with wide 

variations in land values based on location and othr~r factors, makes it 

difficult to determine normal or typical values for lands adjacent to pro

ject facilities. The value of lands required for the project will not be 

established until the land-acquisition process occurs. 
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In the absence of a more compn::hensive data series, information from the 
land disposal program of the Alaska Department of Natural Resources was 
assembled to p~~ovide a sample of land values near the project area and the 
transmission corridor. Data on subdivision and agricultural disposal 
parcels are usefu 1 as samp 1 e v a 1 ues because the purchase prices for these 
lands are established through a for~al appraisal process prior to disposal. 
However, prices actually paid fur these parcels are often much less than the 
appraisal price due to land discounts granted to qualified Alaska residents 
of up to 50 percent for non-veterans and 75 percent for veterans. Disposal 
parcels are often the only lands avai·lable for sa·ie in remote areas of the 
state. 

Data on unit prices, parcel size, type of access, and other factors are 
presented for eleven subdivisions and seven agricultural disposals in 
Table 1. As shown on the attached map, these disposals are located in the 
general vicinity of the project area or transmission corridor. In addit~on, 

all were active between 1981 and 1983. Nonetheless, this sample does not 
represent every disposal located near project facilities nor every disoosal 
that was active du"ring this period. For example, the sample does not cover 
the area around Anchorage where prices for individual lots may be $75,000 or 
more. As indicated on the map, the selected disposal areas are concentrated 
near the Parks Highway from Talkeetna to Anchorage and from Healy to 
Fairbanks. The Indian River Subdivision, the only parcel located within the 
general project area, is also along the Parks Highway. This location 
pattern is indicative of low-level development activity throughout this 
region of Alaska. 

Unit prices for the subdivision sales listed in Table 1 range from $356 per 
acre in the Bald Mountain Subdivision, located approximately eight miles 
southeast of Talkeetna, to $5,268 per acre in the Parkridge Subdivision, 
located 14 miles west of Fairbanks. The wide dispar-ity in the values of 
these two disposals may be explained by general location, site characteris
tics, and access. For examp·le, the Parkridge Subdivision is view property 
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on a ridge adjacent to the Parks Highway and within easy commuting distance 

of Fairbanks. Therefore, this property would attract rat~er strong demand 

for suburban development. Conversely, the Bald Mountain area is more 

removed from large urban areas and the highway corridor. Currently, this 

land must be accessed via a cat trai 1 by All-Terrain-Vehicle or snow

machine. 

While land prices for the other nine subdivisions appear to reflect the 

pattern described above, the sample is too small and varied to identify 

definitive relationships. Sample values near the Healy-Fairbanks corridor 

are clearly highest for the two disposals close to Fairbanks, however 

per-acre values for disposal areas number 3 through 7 appear to be more 

dependent upon parcel size and site attributes than upon proximity to an 

urban area. The comparatively higher values for Puppy Haven, the only 

subdivision in the sample in the general vicinity of the southern transmis

sion corridor, reflect its proximity to Anchorage and the greater level of 

development in the lower Susitna basin • 

Agricultural land values are less variable, as indicated by the seven agri

cultural disposals in the sample.. For example, appraisal prices range from 

$103 per acre at Moose Creek, located twelve miles southwest of Talkeetna, 

to $227 per acre for Delta Island, located four miles southwest of Willow. 

In general, land values are higher for the more southerly disposals due to 

climatic and marketing factors. Additionally, the proportion of Class II 

and III soils also appears to be a major price determinant. 

A reliable projection of future land values in areas affected by the project 

cannot be provided. Land values have increased dramatically in Alaska 

during the past ten to fifteen years, as they have elsewhere in the United 

States. In addition to the broad-based economic forces underlying national 

real estate trends during this period, the recent Alaskan land value 
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escalation resulted from rapid population and economic growth and a 

restr·i cted supply of 1 and. As growth dece 1 erates and state, borough, and 

Native corporation programs make more land available for development, land 

value appreciation is likely to taper off to an unpredictab-le level. This 

uncertainty would be prominent in developing land value projections for the 

undeveloped areas affected by the project, where a single event, such as the 

expansion or contraction of the state disposal program, could have a 

significant ~ffect on the amount of available land and its price. Given 

these considerations, any land value projection would be merely specula
tion. 
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SUBDIVISIONS 

Disposal Name 

Northridge 
Parkridge 
Farm view 
Nenana South 
Anderson 
June Creek 
Panguingue Creek 
Indicn River 
Bald Hountian 
South Bald Mountain 
Puppy Haven 

AGRICULTURAL DISPOSALS 

Disposal Name 

Two Mile Lake 
Brown's Court 
Hoose Creek 
Goose Creek* 
Delta Island 
Nancy Lake 
Little Susitna 

Map 
Number 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

Map 
Number 

12 
13 
14 
15 
16 
17 
18 

Access 
Code 

1 
1 
1 
1 
3 
1 
3 
1 
3 
3 

'3 

Access 
Code 

1 
1 
2 
3 
3 
1 
2 

*Crossed by project transmission line. 

Access Code: 

TABLE 1 

SAMPLE LAND VALUE DATA 

No. of 
Parcels 

18 
13 
21 
35 
53 

255 
165 

60 
173 

84 
13 

No. of 
Parcels 

17 
9 
4 
1 
4 
2 
3 

Ave. Parcel 
Size (acres) 

11.6 
5.3 

23.7 
4.2 

36.9 
5.0 
6.0 
4.4 
4.8 

11.6 
38.8 

Acres 

3,101 
1,775 

667 
160 
906 
200 
560 

1 - Adjacent to (within one or two miles) the Parks Highway 
2 - Served by major existing or planned secondary road 
3 - Not accessed by main road 

Ave. Parcel 
Price ($) 

26' 450 
27' 796 
16,571 
3,497 

22,245 
5, 000 
5,684 
4, 362 
1,692 
5,955 

41,530 

Percent in 
Class II/ III 

Soils 

74 
96 
60 
42 
79 
65 
73 

Source: Alaska Department of Natural Resources, Division of Land and Water Management. 
Materials prepared for State Land Disposal Brochures far 1981-1983 period • 

Ave. Per 
Acre Price ($) 

2,277 
5,Z6B 

699 
832 
603 
994 
953 
985 
356 
511 

1,069 

Ave. Per 
Acre Price ($) 

136 
134 
103 
105 
227 
136 
152 

• 

• 
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EXHIBIT E 

9. Land Use 

Ca.ment 3 (pe E-9-27, parae 3 t~ po E-9-29, para. 6) 

Describe existing 1 and use management p 1 ans for the proposed transmission 
line corridor, including the intertie. 

Response 

Existing land use managemant plans for the transmission line corridor, in
cluding the Intertie portion, are generally described in Exhibit E, Chapter 
9, Section 2.3 of the License Application. Land use jurisdiction is sum
marized below for the various segments of the Susitna transmission corridor. 

Corridor Segment 

Healy - Fairbanks 

Will ow - Healy 

Jurisdiction 

Fairbanks-North Star Borough; Alaska Department of 
Natural Resources; U.S. Department of Defense, 
National Park Service, and Bureau of Land Manage
ment; Ahtna Region$ Inc. 

Matanuska-Susitna Borough; Alaska Department of 
Natural Resources; U.S. National Park Service and 
Bureau of Land Management; Ahtna Region, Inc. and 
Cook Inlet Region, Inc. 
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Corridor Segment 

Watana - Gold Creek 

Wi 11 ow - Anchorage 

Jurisdiction 

Matanuska-Susitna Borough; Alaska Department of 

Natural Resources; Cook Inlet Region, Inc. 

Matanuska-Susitna Borough; Municipality of 

Anchorage; Alaska Department of Natural Resources; 

U.S. Department of Defense 

The following discussion provides additional information on the planning 

activities in the jurisdictions outlined above. 

In the Healy-Fairbanks corridor area, the Alaska Department of Natural 

Resources is developing a Tanana Area Plan. Currently only baseline infor

mation has been prepared; no policies or draft plans have been published. 

In addition, the Fairbanks-North Star Borough is preparing a comprehensive 

plan which covers approximately 25 miles of the northeastern portion of this 

segment. Furthermore, the Department of Natural Resources has an on-going 

and active disposal program in this region. Formal planning activities for 

Ahtna Region, Inc. lands have not begun. National Park Service and BLM 

activities are described in Chapter 9 of Exhibit E. Because the 

Healy-Fairbanks route avoids defense installations, the corridor would have 

no impact on plans for defense facilities in this area. 

The planning activities of federal agencies and Native corporations within 

the Inter± i e corri dar and the Watana-Go 1 d Creek corri dar are discussed in 

Chapter 9 of Exhibit E. ·While the planning efforts of the Mat-Su Borough 

were also described in Chapter 9, it should be noted that a draft of the 

Boroughs' new comprehensive plan was released in March, 1983. This plan, 

however, focuses on the more developed areas of the Borough and is directly 
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•• directly applicable to only about 30 miles of the Intertie corridor north of 
Willow. The creation and regulation of the Talkeetna Mountains Special Use 
District (see p. E-9-29 in Chapter 9) continues to represent the most 
significant Borough planning activity with reference to the transmission 
line in these areas.. See pp. E-9-28, E-9-29, and E-9-54, in Chapter 9 for a 
discussion of the Alaska Depar~tment of Natural Resources planning activi
ties. 

Only a very small portion of the Willow-Anchorage transmission line corridor 
would be located within the Municipality of Anchorage. The municipality has 
both a current comprehensive plan and a draft utility corridor plan (Munici
pality of Anchorage 1982).. The latter plan does not identify corridors 
within which future transmission lines would be located. Most of the 
transmission lines on the east side of Knik Arm would be located on federal 
military reservation lands under the jurisdiction of the U.So Air Force 
(Elmendorf Air Force Base) and the U.S. Army (Fort Richardson).. Master 
plann1ng programs exist for both of these facilities. 

The land use managment p 1 ans mentioned above and those 1 i sted in Chapter 9 
of Exhibit E have been consulted ~ith regard to the planning implications of 
the proposed transmission line. Additional and more detailed studies of 
pldnning activities and their relationships to the transmission line will 
occur during the continuing transmission studies. Identified planning con
cerns will be fully documented when these studies conclude in late 1983. 
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EXHIBIT E 

9. Land Use 

Comment 4 (p. E-9-31, para. 2, to p. E-9-52, para. 2) 

Estimate impacts to land values within and adjacent to the project area and 
transmission line corridor. 

Response 

Impacts to land values within and adjacent to the project area and the 
transmission line corridor cannot be estimated with precision or certainty, 
due to the factors discussed in the response to Item 4. As stated on 
p. E-9-31 in Chapter 9, Exhibit E of the License Application, land va_lues 
wi 11 tend to increase as a result of project-related activities, particu
larly for properties located along the Denali and Parks highways. However, 
given the small base of currently available land, the primary determinant of 
changes in 1and values will be in the supply responses of landowners. For 
example, if relatively little additional land is made available to accommo
date project-induced development, land value increases could potentially be 
significant in areas where such development is concentrated. Conversely, 
much of the impetus for land value appreciation would be dissipated if 
public and private landowners responded to the project by greatly increasing 
the supply of developable land. Due to the transitional state of the land 
selection and management processes in the project area, it is not possible 
to accurately project these responses at this time~ 
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EXHIBIT E 

9. Land Use 

Ca.ment 5 (p. ~-9-31, para. 2, to p. E-9-52, para. 2) 

Indicate how proposed land uses within and adjacent to the project area and 

along the entire transmission line corridor will affect existing wetland and 
floodplain areas. 

Response 

Wetlands and project-related effects on wetlands are discussed in detail in 

Chapter 3, Exhibit E of the License Application. For example, existing wet

land areas and wetland impacts are described on pp. E-3-220 through E-3-224 

and. on pp. E-3-245 and E-3-246, respectively. These discussions are 

supported by the quantification of vegetation impacts on pp. E-3-225 through 

E-3-244 and by Tables E.3.77 through E.3.86 and Figures E~3.38 through 

E. 3. 73. The responses to Comments 7 and 12 on the Botanical Resources 

Section of Chapter 3 shou1d also be examined for corrections and additions 

to wet 1 and impacts. These materia 1 s indicate the extent of wet 1 and areas 

that would be occupied or disturbed by ;Jroject facilities or inundated by 

the impoundments. In addition, they also describe the indirect effects on 

wetlands resulting from project development. The wetlands discussion on 

pp. E-9-21 through E-9-25 in Chapter 9 is keyed to the more extensive 
description and analyses in Chapter 3. 

Project-related effects on floodplain ar·eas were not described in detail in 

Exhibit E of the License Application, due to the lack of comprehensive data 
from which to identify fl oodp 1 a in areas. In genera 1, fl oodp 1 a in effects 
will consist of direct effects resulting from project activities within 

floodplain areas, and indirect effects resulting from changed flow regimes 

or 1 and use activity patterns. With the exception of the dams, project 
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facilities will be sited oui of floodplains wherever possible~ Nonetheless, 

some crossing of floodplains by the access road and transmission lines will 

be unavoidable. In general, the direct and indirect effects on floodplain 

resources (such as vegetation, wildlife, hydrology, and aesthetics) are 

described in Chapters 2 and 3 of Exhibit E, or can be inferred from the 

relevant resource discussions. For example, the effect of altered river 

flows on floodplain vegetation downstream from the project is identified on 

p. E'-3-249 in Chapter 3. From a land use perspective, direct floodplain 

effects will be minor due to the generally low level of development and 

activity in the project area and along the transmission line corridor. 

However, the flow regulation and flood protection resulting from the project 

could indirect1y contribute to land use development ;~: floodplain areas 

downstream from Devil Canyon, such as in the Talkeetna area. 
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EXHIBIT E 

9. Land Use 

Coament 6 (p. E-9-49, para. 3, to p. E-9-51? param 4) 

Estimate induced ~nd use changes (development and activity) for the inter

tie section of the transmission line corridor. 

Response 

Existing land use and land use impacts for the Anchorage-Fairbanks Intertie 
are described in the Intertie environmental assessement (Commonwealth Asso
ciates, Inc. 1982). The ~ntertie portion of the Susitna transmission line 
carr i dor wi 11 affect the same areas analyzed in the Commonwea 1 th report. 
The incremental induced land use changes attributable to the Susitna 
transmission lines will be negligible. Any induced land use changes likely 
to result from increased acces.s (such as possible effects on further resi
dent i a 1 deve 1 opment a 1 ong the Fishhook -Wi 11 ow Road and near Chase; Go 1 d 
Creek, Cantwell, Indian River, and Healy) would result from the construction 
and maintenance of the Intertie and would occur with or without the Susitna 

project. 
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EXHIBIT E 

9. Land Use 

C~ent 7 (po E-9-50 2 para. 1) 

lndicate if there are any other proposed agricultural sales along the entire 

transmission line corridor other than the Point MacKenzie agricultural 

sale. 

Response 

The follow·ing list identifies other propose:d agricultural sales along the 

transmission line corridor in addition to the Point MacKenzie agricultural 

sale~ 

Wi'l.l o_~.to Anchorage Transmission_ Corri_,.dor 

1) Fish Creek Management Unit -- located between the Point MacKenzie pro
ject and Red Shirt Lake. Agricultural sales will begin within the next 

two years. The proposed transmission corridor crosses approximately 

eleven miles of the Fish Creek unit. Planning for this unit is cur

rently taking place. Therefore, the extent of agricultural sales is 

unknown. 

2) Delta Island~ agricultural disposal -- located approximately five miles· 

southwest of Will ow. The area is currently open for agri cu 1 t ura 1 

sa 1t!s. The proposed transmission corridor is more than one mi 1 e from 

the Delta Islands disposal area. 
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Willow to Healy Transmission Corridor 

1) Goose Creek Agricultural disposal 160-acre parce 1 (currently open 
for sale) located approximately seventeen miles southeast of Talkeetna, 
north of Goose Creek and east of Emi 1 Lake. The Interti e easement 
occupies the western portion of the parcel, running one-half mile in 
length and 400 feet in width. 

Healy to Fairbanks Transmission Corridor 

1) Healy agricultural disposal -- begins approximately seven miles north
west of He a 1 y and extends northward for six mi 1 ec;; between the Parks 
Highway and the Nenana River. Agricultural sales will begin in Fiscal 
Year 1985. The proposed transmission corridor crosses six miles of the 
Healy disposal. 

2) Windy agricultural disposal -- located south of the Clear Missile Early 
Warning Station. Agricultural sales will begin in Fiscal Year 1985e 
The proposed transmission corridor crosses approximately three miles of 
the Windy disposal. 

3) Brown's Court agricultural disposal -- located ten miles south of 
Anderson and thirty mi 1 es north of Healy. Agri cu 1 tura 1 sa 1 es were 
offered in 1983. The transmission corr·i dor passes approximately one
half mile from the southeastern corner of the parcel. 

4) Goldstream agricultural disposal -- lorated west of the Bonanza Creek 
Experimental Forest. The agricultural sale is planned for Fiscal 
Year 1984. The pros posed transmi ss ion corri dar either eros s es or is 
adjacent to approximately 3.5 miles of the Goldstream disposal. 
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EXHIBIT E 

10. Alternative Locations, Designs, and Energy Sources 

Comment 1 (p. E-10-6, para. 51 

Provide the basis for determining the 11 cut-off points 11 for rating the 16 
sites and and a description of how partial and total scores were integrated 
to yield selections. 

Response 

Cut-off points were established at 134 for total scores and 100 points for 
partial scores in order to select ~0 of the 16 sites for more detailed 
development and cost estimates. The 10 sites were selected on the basis of 
total scores (which included eight criteria). Partial scores (which includ
ed 4 of the 8 criteria) were used only to validate the sites selected by 
using the total scores.1 

1Acres American, Inc. 
Appendix C. 

December 198l. 
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EXHIBIT E 

10. Alternative Locations, Designs, and Energy Sources 

Ca.ment 2 (p. E-10-7) 

Describe what, if any, geologic constraints were analyzed in assessing the 

alternative dams i te impacts. 

Response 

No geologic constraints were analyzed in assessing the Snow and Keetna 

hydroelectric sites because little geologic info·rmation is available. At 

Snow River~ a limited geologic r·econnaissance was conducted of the site. 

The site is in a deep, narro'II, incised. gorge in bedrock composed of gr·ey

\'/acke and slate (U.S. Department· of Energy, 1980). Geologic conditions 

appear to be favorable based on the limited field reconnaissance. 

At the Chakachamna hydroelectric site, an interim feasibility study has.bee~ 

completed which included an assessment of the geologic constraints which . 
could impact the site (Bechtel, 1983). The potential constraints included 

the following: 

(1) those associated with the phvsical layout of the civil structures 

(Lake Tapping, tunnel alignment/rock conditions, and the underground 

powerhouse site); and (2) those associated with the natural phenomena 

occurring within and adjacent to the project area (glacials, volcanic, 

and seismic activity). 

The geologic constraints associated with the siting of the civil structures 

is a direct consequence of the level of investigations associated with an 

·interim feasibility stage program. The sitings to date are based on no 
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subsurface exploration and very little geologic rnapp1ng. It was believed . 
that suitable tunneling conditions would be encountered but there was a 

potential for high pressure groundwater conditions and high in-site rock 

stresses. Due to the proximity of the Lake Clark - Castle mountain fault to 

the underground powerhouse it was suggested that the structure be moved 

upstream away from the fault zone (see attached Figure 1). In one alterna

tive, the construction of a major dam was proposed in Chakachatna Canyon. 

The foundation conditions on the north abutment consists of a complex 

sequence of lava flows, pyroclastics, volcaniclastics, outwash, and fill. 

It was suggested that construction of a dam across the canyon was likely to 

prove infeasible. 

Glaciers 

Barrier Glacier is the glacier that contQins Chakachamna Lake and controls 

its water level. It was perceived that if hydroelectric development results 

in the lowericg cf the lake level the glacier may advance towards and block 

.the Cha';(achatma River. A subsequent rise in the lake 'level could yield 

conditions conducive to an outburst flood from the lake. As a consequence, 

the lowering of the Chakachamna Lake level could cause the stream channels 

which drain adjacent lakes to incise their channe1s, thereby lowering the 

levels of the upstream lakes over time. 

In the remote possibility Blockade Gla.cier advanced towards the McArthur 

River and caused the river bed to aggrade downstream, the tailwater level at 

the power plant site could rise. The extreme consequence would be blockage 

vf the channel causing floodlng of the powerhouse. The report states that 

no dramatic changes of these two glaciers .is anticipated in the foreseeable 

future. 

Volcanic Activity 
. ---:?.,. ' 

The eruption of Mt. Spurr has occurred as recently as 1953. The·probability 

of a maj.or event occuring is small but it is a risk th-.\t would be associated 
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with development of the project. An eruption si_mi lat~ to the 1953 event 

would probably have little effect on the ability of tne powe~ facilities to 

continue in operation, but it could put the downstream fish passage facility 

out of service. The eruption could trigger a mud slide that col.Ald dam 

Chakachatna River thus flooding the facility. A catastrophic event similar 

to Mt. St. Helens, if directed towards the outlet and intake structures, 

could trigger a massive mudflow which could bury the upstream and downstream 

fish passage facility and the power intake. In addition, the heat generated 

by the pyroclastic ash flows could melt the lower parts of Barrier Glacier 

thus affecting the glacier's ability to contain Chakachamna Lake. 

Seismic Activity 

The potential seismic sources that may affect the site are the subduction 

zone and the Lake Clark-Castle Mountain fault. The Lake Clark-Castle 

Mountain fault. crosses McArthur Canyon near the location of the proposed 

powerhouse (Figure 1). It is considered to be capable of causing a large 

earthquake with significant dis-placement during the life of the project. 

Therefore the proposed powerhouse location should be shifted some distance 

from the ·fau 1 t where the rock qu.a 1 i ty improves. The structure can be 

designed to withstand the ground motion but it is not possible to design 

against any significant displacement within the structure. Four faults or 

lineaments were identified in the Chakachatna Valley of which one trends 

toward the proposed power intake structure. Further investigation of these 

potential faults will be necessary. 

REFERENCES 
~--....:..,,,.,_ 

Bechtel, Civil and Minerals, Inc. 1983. Chakachamna Hydroelectric Project 

Interim Feas·ibi1ity Assessment Report. Prepared for the l\laska Power 

Authority. 

U.S. Department of Energy. 1980. Hydroelectric Alternatives for the Alaska 

Railbelt. Prepared for the Alaska Power Administration, Juneau. 
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EXHIBIT E 

10. Alternative Locations, Designs, and Energy Resources 

Coment 4 (p. E-10-11, para. 5) 

Provide a brief description· of what is considered 11 typical scenic quality 11 

for the Snow Site region. 

Response 

The Snow site is situated in an environmental setting that is typical of 
Alaska's Kenai Peninsula region. The site itself is located on the Snow 
River, one of the peninsula's major river drainage courses. The Snow River 
originates in the large glacial icefields in the Kenai Mountains immediately 
northeast of the Snow site. This mountain range is characterized by steep 
mountain peaks with sharply defined ridges, angular ste2p-sided crests, and 
conspicuous boulder outcrops. The Snow site region is visually dominated by 
these snow-capped peaks. Three prominent peaks (which rise to 4,000 feet or 
higher in elevation) surround the Snow site location. Snow and ice fields 
cover approximately 25 percent of this region, dominating the higher eleva
tions year-round.l/ 

Steep slopes, elevation, and climatic conditions greatly influence the 
vegetation characterizing the Snow site region. Slopes above 4,000 feet in 
elevation are typically barren rock and talus surfaces with the timbeY'line 
varying between 1,000 and 1,500 feet in elevation. Alpine vegetation and 
subalpine herbaceous meadows dominate slopes above the treeline, while mixed 

1/ U.S. Department of Agriculture, Forest Service. May 1fl79. 
Visual Character Type~.· Juneau, Alaska. 
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conifer and deciduous species compr1se much of the densely forested areas 

below. The glacially-carved valleys, rugged, snow-capped mountain ridges, 

and variety of vegetation characterizing the Sn~w site area create a poten

tially highly valued visual experience to the viewers. 
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EXHIBIT E 

10. Alternative Locations, Designs, and Energy Sources 

Coament 5 (p. E-10-11, para. 5, through p. E-10 ... 12, para. 10) 

Provide a brief description of the socioeconomic environment of the Snow and 
Keetna sites. 

Response 

A. Snow Site 

As shown on the attached map, the Snow site is located in the Kenai Penin
sula Borough approximately halfway between Seward and Moose Pass. Seward is 
the largest nearby population center, followed by Moose Pass and several 
smaller communities including Primrose, Lawing, and lakeview • 

Seward, a home rule city, had an estimated 1982 population of 1,828 (1982 

Kenai Pen i nsu 1 a Borough Spec i a 1 Census). Commeri ca 1 fishing and seafood 
processing contribute significantly to the income of area r~esidents. Other 
major sources of employment include state and local government, service 
industries, and retail trade establishments. While timber harvesting and 
processing were large sources of employment historically, the lack of 
forested lands available for harvest and low demand for timber has 
significantly curtailed employment in this ind ':ry. 

-About two-thirds of the housing units in Sew-ard were single-family homes in 
1982 (1982 Kenai Peninsu1a Borough Special Census) and a large number of 
housing units were rentals. In 1980, of the five principal communities in 
the Kenai Peninsula Borough, Seward had the highest proportion of rental 
units i.e., 45.4 percent (U.S. Bureau of the Census, 1980). 
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Law enforcement is provided by the Seward Police Department; while fire pro
tection is tnc responsibility of a local fire department. Medical services 
are provided by Seward Gen~r-al Hospital, a two-doctor medical office, a 
chiropractor, a mental health clinic, and a nursing home. Water is provided 
by the city; waste water disposal is via the city ~&wer system. 
Education facilities include one elementary school, one high school, and a 
branch of the Kenai Community College and a vocational training center~ The 
1982 enrollments at the e 1 ementary and high schoo 1 s ·were 311 and 161, 
respectively. 

Seward is the southern terminus of the Alaska Railroad. Additionally, it is 
connected to Anchorage by the Seward-Anchorage state highway, and is served 
by the Alaska ferry system. 

The population of Moose Pass ·is 315 (1982 Kenai Peninsula Borough Special 
Census). The federal government is a major source of employment for resi
dents of this area, since many residents work for the Alaska Railroad and 
the U.S. Forest Service. Additionally, some residents of the area commute 
to work in Seward and other nearby employment centers. 

Housing consists primarily of owner-built, single-family structures. Police 
protection is provided by a resident state trooper, while fire protection is 
the responsibility of a volunteer fire department. The nearest medical 
services are at Seward. There is one e 1 ementary schoo 1 (grades 1--8) in 
Moose Pass with a tot a 1 enrollment of 30 chi 1 dren. Water is obtai ned from 
wells, and wastewater is disposed in individual septic tanks. Ground trans
portation to and from Moose Pass, which is principally via the Seward
,.,dchorage and Sterling highways, is variable, depending on the weather. 
There are no public airfields in close proximity to Moose Pass. 
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The Kenai Peninsula Borough and the City of Anchorage would contribute 

significantly to the work fore·! for the project. The work force in the 

borough was estimated at 12,300, with a 9.8 percent unemployment rat~ in 

1981. During the same year Anchorage had an estimated work force of 91,671 

and a 6.9 percent unemployment rate (Bechtel 1981). 

B. Keetna Site 

The Keetna site (as shown in the attached map) is located on the Talkeetna 

River in a sparsely populated area of the Mat-Su Borough. The only com

munity in the vicinity of the site is Talkeetna, with a 1981 population of 

approximately 640. The community of Trapper Creek, population 225, is 

located approximately ·sixty road miles west of Talkeetna and the Susitna 

River. North of Talkeetna, there are a number of small cabins that are not 

accessible by road. Major sources of income in the area are generally 

associated with tourism and recreati·on, including retail sales and guiding 

businesses. Other la· Je employers include public schools, the Alaska Rail

road, and the Federal ~viation Association (Alaska Power Authority 1983). 

Almost all housing in the area consists of single family dwellings. There 

is one elementary school located in Talkeetna (1981 enrollment of 65) and 

one junior-senior high school (1981 enrollment of 122) approximately 

30 miles south. Police protection is provided by the Alaska State Troopers 

at the Trapper Creek substation. (There are currently three officers 
assigned to the substation.) Talkeetna supports a fire service area and 

recently purchased new equipment for the Talkeetna firehouse. Medical care 

is provided by the Valley hospital in Palmer, private doctors in the 

southern part of the Mat-Su Borough, and facilities in Anchorage and 

Fairbanks. There is an ambu 1 ance located at the Ta 1 keetn a firehouse and 

volunteer Emergency Medical T, .. a·inees (EMTs) living in the vicinity. Water 

and sewage are provided by independent wells and septic tanks. The major 

transportation routes to the area include a spur of the Parks Highway, which 

ends at Talkeetna, and the Alaska Railr~Jd. (Alaska Power Authority 1983.) 
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The southern portion of the Mat -Su Borough and the metropo 1 i tan areas of 

Anchorage and Fairbanks would contribute to the work force of the project. 

In 1981, the work force and unemp 1 oyment rate in the Mat-Su Borough were 

9,362 and 12.8 percent, respectively (Alaska Department of Labor 1983), com

pared to Anchorage which had a v10rk force of 91,671 and 6. 9 percent unem

ployment in the same year (Bechtel 1981), and Fairbanks which had a 1981 

work force of 20,813 and an unemployment rate of 12.1 percent (Alaska 
Department of Labor 1983). 
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EXHIBIT E 

10. Alternative Locations, Designs, and Energy Resources 

Comment 6 (po E-10-12~ para. 10) 

Provide a brief description of the identified land uses for the Keetna 

site. 

Response 

Identified land uses in the area of the Keetna sife (se.~e attached map) are 
characterized by dispersed, low-intensity recreational and subsistence 
activities typical of remote areas in this region of Alaska. The closest 
1 and deve 1 opment consists of sever a 1 homesteads at Larson Lake, appro xi
mately 13 miles southwest of the site (see Po E-9-20 in Chapter 9, Exhibit E 
of the License Application). Boating and off-road driving activities near 
the Keetna site are delineated in Figure E.7.4 in Chapter 7; fishing and 
boating are indicated activities further upstream. As described on 
p. E-7-22 in Chapter 7, approximately four to six boating parties are 
airlifted into Stephan Lake each year. In the site evaluation process (see 
Tables E.10.6 and E.10.7 in Chapter 10), the Keetna area was rated as having 
moderate recreational sensitivity (primarily due to existing and potential 
boating activity), and low agricultural, wilderness, and restricted land use 

sensitivities. 
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EXHIBIT E 

10. Alternative Locations, Designs, and Energy Sources 

,ca.ment 7 (p. E-10-13, para. 1) 

Provide estimates of the acreage of vegetation that would be lost by con
struction of the Chakachamna, Snow, and Keetna sites. 

Respon~e 

The Chakachamna project involves a lake tap rather th·an a reservoir and, 

thus, will affect relatively little vegetation. However, the operating 

range of the lake will be modified. The lake outlet will be raised by about 

27 feet (8 m) and the operating maximum level wi 11 be the same as the 

historical maximum level, while the operating minimum level will be less 

than the natural minimum. More frequent i ndundat ion (than under natura 1 

conditions) and shore 1 i ne des tabi 1 i zat ion may effect sma 11 areas of shore-

1 i ne vegetation, but the anticipated changes cannot be 11 refi ned 11 until 

site-specific, field verified, habitat maps have been prepared and the 

operating reservoir levels better defined. (Bechtel Civil & Minerals, Inc. 

1983. Chakachamna Hydroelectric Project, Interim Feasibility Assessment 

Report. Volume I, Section 7. Prepared for Alaska Power Authority.) 

The Snows and Keetna Projects have been studied only at a very preliminary 

reconnaissance level. Based on these data, the Snow Project would have a 

reserve i r area of about 2, 600 acres. About 2, 000 acres of this area is 

presently vegetated. Similarly, the Keetna project would have a reservoir 

area of about 4,800 acres, including about 4,100 acres of vegetated area. 
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EXHIBIT E 

10. Alternative Locations, Designs, and Energy Sources 

Comment 8 (p. E-10-23, para. 6) 

Provide a comparison of socioeconomic factors (e.g., housing, transporta
tion, community attitudes) in the comparison of alternative plans. 

Response 

Because the alternative hydroelectric plans (discussed in Exhibit E, Chapter 
10, Section 1.3 of the License Application) are all located within the 
Middle Susitna Basin and because a construction camp would be provided to 
accommodate project workers, communities in the project area are expected to 
be similarly affected by any one of the alter·natives, assuming that work 
force requirements, project schedule, and local purchases are comparable for 
each alternative. 
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EXHIBIT E 

10. Alternative Locations, Designs, and Energy Sources 

Ca.uent 9 (p.. E-10-24, ~ara. 3ff) 

Indicate what weighting was assigned to economic, environmental, and social 
attributes. 

Response 

The comparison of alternative basin development plans described in Chapter 
10, Section 1 .. 3.5 of the license application considered economic, environ
mental, and social attributes. Specif1c weights were not assigned to the 
factors; rather, they were considered to be generally equa 1. A paired 
comparison technique was used which evaluated each pair of plans individual
ly. The selected plan was then compared with the next alternative plan. 
When conflicts among the criteria were identified, a subjective tradeoff was 
conducted and the consequences documented. 
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EXHIBIT E 

10. Alternative Locations, Designs, and Energy Sources 

Ca.ment 10 (p. E-10~26, para. 5 to p. E-10-28, para. 5) 

Provide estimates of the acreage of vegetation that would be lost by con
struction of the High Devil Canyon-Vee damsites. 

Response 

Construction of the High Devil Canyon-Vee damsites would result in the 

fo 11 owing estimated vegetated and unvegetated area 1 asses. The figures 

account for the impoundments, dams and spillways, camps and vi 11 ages, and 

borrow areas. However, design of these projects has not proceeded far 

enough to allow more than crude estimates of area requirements for these 
latter project features • 

Vegetated Area 

ha acres 

High Devil Canyon* 7,400 

Vee Canyon** 3,500 

Total 10,900 

18,400 

8, 700 

27,100 

*Impoundment Area = 24,000 acres 

**Impoundment Area = 9,400 acres 

10-10-1 

~nvegetated Area 

ha acres 

2,500 

600 

3,100 

6,200 

1,400 

7,600 

Total 

ha acres 

10,000 

4,100 

14,100 

24,600 

10,100 

34,700 
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EXHIBIT E 

10. Alternative Locations, Designs, and Energy Sources 

C011111ent 11 .<P· E-10-27, para. 6) 

Provide documentation for importance of Vee reservoir area to key fur
bearers. 

Res pons~ 

The Vee Canyon Reservoir area is outside the intensive furbearer study area 
of Gipson et al. (1982) and has never been systematically searched or sur
veyed for furbearers. No data are provided by Gipson et al. on use of areas 
upstream of Vee Canyon by aquatic furbeaers or marten, the furbearers 
identified as "key" species in the current report. Mention is made in 
Gipson et al. of the presence of lynx in the upper reaches of the proposed 
Watana impoundment near the mouth of the Oshetna River. Also, aerial tran
sects for furbearer sign, which extended upstream almost to the Tyone River, 
demonstrated that the number of fox tracks increased markedly between Devil 
Canyon and the Tyone River. Foxes were most often found in vegetation types 
at elevations above the river valley in the study area with the exception of 
black spruce flats upstream from Vee Canyon. In addition, Gipson et al. 
states: "At the upper reaches of the proposed (Watana) impoundment fox 
density was observed to increase markedly. The south side of the river 
above Vee Canyon changes from mountainous terrain to open, marshy flats 
which are characteristic of good fox habitat. 11 These "marshy flats 11 are 
also likely to be more attractive to most aquatic furbearers than 11 moun
ta i no us terrain!!. 
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EXHIBIT E 

Alternative Locations, Designs, and Energy Sources 

Comment 12 (p. E-10-38, para. 5) 

Describe the criteria used for evaluating responsiveness of access plans. 

Response 

Eighteen alternative access plans were evaluated according to the list of 
criteria on p. E-10-37 in Chapter 10, Exhibit E of the License Application. 
That evaluation produced seven access plans (all of which were located with
; n three basic corridors). Those seven plans, in turn, were evaluated 
accord.ing to a subset of the criteria listed on p. E-10-37. That subset 
included the following: 

1. No prelicense construction. 

2. Minimize construction duration and maximize net project benefits. 

3. Provide access between sites during project operation phase. 

4. Provide access flexibility to ensure project is brought on-~ine within 
budget and schedule. 

5. Accommodate preferences of Gold Creek and Indian River Communities. 

As a result of this process, Plans 13, 16, and 18 were recommended as the 
most responsive plans. 
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EXHIBIT E 

10. Alternative Locations, Designs, and Energy Sources 

Comment 13 (p. E-10-40, para. 2) 

Explain how aesthetic resource issues were factored into the evaluation and 
comparison of alternative access plans. 

Response 

Aesthetic resource issues were assessed in relationship to all project 
facilities, including alternative access plans (as described in Exhit>it E, 
Chapter 8, p. E-8-5 of the License Application). Aesthetic value ratings· 
and absorption capabilities were assigned to all relevant areas and calcu
lated into composite aesthetic ratings for each landscape character type, 
including access alternatives. Nonetheless, aesthetic resource issues were 
of less importance in the route selection process than were facto~s such as 
cost, access flexibility, schedule, environmental impacts, and land use (see 
list on p. E-10-37 in Chapter 10, Exhibit E of the License Application). 
While preferences of the local communities, Native organizations, and 
agencies were considered, the effort focused on the listed criteria at the 
route se 1 ecti on stage. Aesthetics issues will subsequently be used as 
decision factors in the detailed routing and design process, which will be 

completed in September 1983. (Access P 1 an Recommendation Report, August 
1982, Acres American, Inc.) 
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10. Alternative Locations, Designs, and Energy Sources 

Ca..ent 14 (p. E-10-42, para. 1, to p. E-10-43, para. 2) 

Indicate whether the a 1 tern at i ve access route corridors wi 11 fo 11 ow the 

alignments shown in Figures E.10.7 and E.l0.8 or those in Figures E.3.42 

through E.3.47. If the alignments shown in Figures E.l0.7 and E.10.8 will 

be used, then provide vegetation and wetlands maps for these alternative 

routes. Also provide estimates of the number of hectares of vegetation 

types that would be cleared for the alternative access routes. 

Response 

For the southern route a.1d a portion of the northem route none of the 

figures are correct. Vegotation Maps 1 and 2 with the correct routes are 

contained in Supplementa 1 Attachments 10-14-1 and 10-14-2.. Only segemnts 

requiring correction are depicted. The conversion from the vegetation types 

on the map to the Fish and ~ildlife Service wetland categories (Cowardin et 

al. 1979) is in Table E.3e81. Areas of vegetation types for estimation of 

clearing and wet 1 ands for the first six miles of road from Hurricane were 

cal cu 1 a ted from the 1982 State of Alaska Department of Natura 1 Resources 

Talkeetna Mountain Quad vegetation map. This map is not included, but 

detailed remapping of vegetation and wetlands in the project area is planned 

and new vegetation and wetland maps covering the entire area of the access 

routes will be submitted when available. Areas of vegetation types to be 

cleared for each access route are in Table 1. 

Reference 

Cowardin, L.M., V. Carter, F.C. Golet and E.T. LaRoe, 1979. Classification 

of Wetlands and Deepwater Habitats of the United States. Pub. 

FWS/BS-79-31. U.S. Fish and Wildlife Service. 
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TABLE 1 
AREA OF VEGETATION TYPES TO BE CLEARED FOR ALTERNATIVE ACCESS ROUTES 

~etation Type 

Forest 
Woodland white spruce 
Open white spr~ce 
Woodland black spruce 
Open black spruce 
Open birch 
C 1 osed birch 
Closed balsam poplar 
Open mixed 
Closed mixed 

TOTAL 

Shrub land 
Open ta 11 

Closed ta 11 

Low (birch) 

Low (willow) 

!-ow (mixed) 

TOTAL 

Tundra 
Wet sedge-grass 
Sedge-grass 
Sedge shrub 
Mat and cushion 
Grassland 

TOTAL 

Denali 
Hectar,~s Acres 

5.7 
16.5 
1.8 
1.9 
0.6 
0.9 
0.3 

18.5 
30.8 
77.1 

7.9 

22.0 

123.5 
87.1 

44.4 
285.1 

17.6 

17.7 
7.5 

41.5 

84.2 

14.2 
40.8 

4.4 
4.8 
1.5 
2.2 
0.7 

45.7 

76.2 
190.5 

19.6 

54.5 

305.1 
215.3 
109.8 
704.3 

43.4 
43.6 
18.5 

102.5 

208.0 

10-14-2 

Route 
North 

Hectares Acres 

41.3 102.1 

51.8 128.1 

1.7 4.1 

1.2 2.9 

11.2 27.6 

23.3 57.6 

130.5 322.4 

17.7 43.6 
48.0 118.6 

64.6 159.7 

10.0 24.7 

34.7 85.8 

175.0 432.4 

2.6 6.4 

10.0 24.7 
10.6 26.2 

0.9 2.3 
24.1 59.6 

South 
Hectares Acres 

24.7 
45.9 

4.1 
24.1 

1.8 

0.6 

28.8 

103.1 
233.1 

24.1 
34.7 

28.3 

6.4 
35.3 

128.8 

2.4 
1.2 

15.3 
18.3 

37.2 

60.7 

113 .. 4 
10.2 
59.6 

4.3 

1.4 
71.0 

245.5 
575.1 

59.6 

85.8 

69.8 
16.0 

87.2 
318.4 

5.7 
2.9 

37.8 

45.0 

91.4 
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10. Alternative Locations, Design~, and Energy Sources 

C~nt 15 {p. E-10-42, para. 1, to p. E-10-43, para. 2) 

Estimate the acreage of wetlands to be impacted by each of the three alter
native access routes, and pro vi de a bri e"i com pari son among routes of the 
extent of access route effects on wetland drainage patterns. 

Response 

The area of wetlands impacted by each of the three alternative access routes 
is presented in Tabh~ 1. These estimates are based on the conversion of 
Viereck and Dryness vegetations types to Fish and Wildlife Service Wetland 
classes as desct .. ibed in Chapter 3 (Table E.3.81). These estimates of wet-
1 ands are very conservative. To refine the com pari son among routes of tile 
effects of access roads on wetland drainage patterns, information from 
engineering studies (particularly on soils) was also evaluated. 

TABLE 1 
AREA OF WETLANDS ON THREE ALTERNATIVE ACCESS ROUTES 

~et 1 and Type. 

Palustrine 
Forested 

Palustrine 
Shrub-scr-ub 

Palustrine or 
Lacustrine 
emergent 

TOTAL 

Dena 1 i 
Hectares Acres 

20.5 

225.0 

17.6 

263.1 

50.7 

630.2 

43.4 

724.3 

Route 
North 

Hectares Acres 

53.5 

109.3 

2.6 

165.4 

10-15-1 

132.2 

270.2 

6.4 

408.8 

South 
Hectares Acres 

74.7 

70~0 

2.4 

147.1 

184.6 

173.0 

5.7 

363.3 

.. 
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The wetlands area from Hurricane to Indian River is part of both the south

ern and northern access routes and has a re 1 at i ve ly high potential for 

drainage alteration. Soils in this area have a poor bearing capacity, and 

any excessive settlement of the road in such areas would make installation 

and maintenance of culverts difficult. 

Estimated area of wetlands is similar for the two routes beyond Indian River 

and the potential for alteration of drainage patterns is also simila~ for 
the two routes. 

The Denali route does not have any wetlands with as high a potential for 

drainage alteration as the Hurricane-Indian River s'egment on the North and 

South routes, but the total potential wetlands area is greater. 

Drainage alterations can be avoided or minimized by careful analysis of sur-

face dra.inage patterns during the detailed civil design phase. Proper 
p 1 acement of adequate numbers of cu 1 verts and other drainage structures, 

monitoring after construction, and installation of additional drainage 

structures if unanticipated drainage problems occur (see also response to 

Comment 18!» Botanical Resources, Chapter 3, Exhibit E). A mat"e detailed 

answer to this question will be possible when planned detailed wetlands 
mapping is available. 

Reference 

Cowardin, L.M., V. Carter, FeC. Golet and ET. LaRoe. 1979. Classification 

of Wetlands and Deepwater Habitats of the United States. Published 
FWS/BS-79-31. U.S. Fish and Wildlife Service. 
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EXHIBIT E 

10. Alternative Locations, Designs, and Energy Sources 

Comment 17 (p. E-10-49, para. 5) 

Describe weighting factors given to the criteria used in making the final 

choice. 

Response 

The choice of access routes was made with an emphasis on project objectives 

and general concerns of communities and resource agencies. Wnile criteria 

were established and used in the selection process, specific weighting 

differentials were not developed for the criteria. Access flexibility and 

construction schedule. compliance were emphasized in the final selection 

process, since cost considerations were not a key criterion. (Access Plan 

Recommendation Report, August 1982, Acres American, Inc.) 
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EXHIBIT E 

10. Alternative Locations, Designs, and Energy Sources 

Comment 18 (p. E-10-54, parae 4) 

Provide a description of the selection process for routing from Healy to 
Willow. 

Response 

The route-selection process used by Commonwealth Associates, Inc. to select 
a transmission line corridor from Healy to Willow is summarized on the 
attached flow chart. In genera 1 , the se 1 ect ion process first deve 1 oped 
constraint maps and identified potential corridors. Objectives followed 
throughout the selection process included: 

Minimizing impact on land use, 
Minimizing conflict with existing lifestyles, 
Minimizing impact on natural systems, 
Minimizing visual impact, 
Minimizing impact on cultural resources, 
Maximizing sharing of existing rights-of-way, and 
Optimizing construction and operating costs. 

The corridor-selection step produced potentially feas i b 1 e corridors which 
were both technically acceptable (from an engineering, maintenance and 
system reliability point of view) and environmentally acceptable. Public 
workshops were held to review the corridor selection. 
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Within the corridors, preliminary route alignments were then identified 
based on data collected on terrain, topography~ land ownership, stream· 
crossings, property lines, scenic quality, and land use. Those alignments 
were reviewed with agencies and the public and revised in an iterative pro
cess according to engineering, environmental, and economic criteria. 
Detailed engineering and economic refinement analyses were performed on the 
preferred and alternative alignments as part of the final route selection 
process. 
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RO!UHALIGNM~NT6 ~-·-- ·-··-----~~ 

WllHIN SELEClEO • • _ ••• " • •• ~ ROUTE 
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~ EXHIBIT E 

, 

10. Alternative Locations, Designs, and Energy Sources 

C011111ent 19 (p. ,E-10-61, para .. 1} 

Provide the criteria for assigning ratings to each alternative corridor. 

Response 

As stated on R· E~10-56 in Chapter 10, Exhibit E of the License Application, 
environmental criteria were carefully scrutinized in the screening process 
for the transmission 1 i ne corridors. The primary env ironmenta 1 cons i dera
tions were: aesthetic and visual (including impacts to recreation) and land 
use (including land ownership and the presence of existing rights-of-way). 
Additionally, the following environmental considerations were also 
considered to be significant in the evaluation process: Length of the 
transmission 1 i ne, topography, soi 1 s, cu 1 tura 1 resources, vegetation, 
fishery resources, and wildlife resources. In order to compare the alterna
tive corridors environmentally, the environmental criteria were presented in 
a series of tables (see Tables E.10.21 through E.l0.23 in Chapter 10), that 
illustrated combinations of environmental constraints for each corridor 
segment under study. An environmental rating was then assigned to each 
corridor that identified the relative rating of each corridor within the 
three study areas. The assignment of environmental ratings was a subjective 
technique intended as an aid to corridor screening. 
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~ EXHIBIT E 

• 

10e Alternative Locations, Designs, and Energy Sources 

CC11111ent 20 (_1!. E-10-61, para. 3, top. E-10-77, para. 2) 

Provide estimates of the number of hectares of wetlands within each of the 
alternative transmission corridors in the Northern and Southern Study Areas 
and each of the technically and economically acceptable alternatives in the 
Central Study Area. Provide simi 1 ar estimates for vegetation types that 
will require extensive clearing. 

Response 

Estimates of the number of hectares of each vegetation type to be crossed by 

the alternative transmission corridors which are technically and econo
mically acceptable are presented in Tables 1, 2~ and 3 for the Northern, 
Central, and Southern Study Areas, respectively. Similar data are presented 
for wetlands in Tables 4, 5, and 6, respectively. 

A variety of maps were used for the different study areas and an attempt was 
made to be consistent within study areas. Therefore, in the attached 
tables, data for the proposed routes are consistent with data for alterna
tive corridors in the same study area. However, data for the proposed 
routes are not entirely consistent with the data presented for them in 
Chapter 3 of Exhibit E, which was derived from different maps • . 

U.S. Fish and Wildlife Service National Wetlands Inventory maps were not 
available except in the Southern Study Area. However, these data were not 
complete enough to allow for comparisons among routes. 
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·TABLE 1 

HECTARES OF EACH VEGETATION TYPE TO BE CROSSED BY THE TECHNICALLY AND 
ECONOMICALLY ACCEPTABLE ALTERNATIVE TRANSMI~SION CORRIDORS IN THE 

NORTHERN STUDY AREA-

Vegetation Type 

Tall Conifer 
Closed Tall Conifer 
Open Intermediate Conifer 
Dwarf Conifer 
Closed Dwarf Conifer 
Open Dwarf Con 1f er 
Woodland Dwarf Conifer 
Closed Deciduous 
Closed Tall Deciduous 
Closed Intermediate Deciduous 
Open Mixed Forest 
Closed Tall Mixed Forest 

Tall Scrub 
Closed Tall Scrub 
Low Scrub 
Closed Low Scrub 
Open Low Scrub 

Regrowth-Cutting area 

Barren-strip mines/gravel pits 

Water-rivers, streams 

Total 

ABC 

21 
26 
0 

191 
158 
146 

50 
0 

84 
71 
85 

171 

13 
35 
22 

125 
100 

6 

9 

9 

1322 

Corridor21 

ABDC 

0 
2 

15 
102 
268 
110 

96 
3 

78 
57 
85 
74 

3 
106 

0 
169 
100 

0 

6 

18 

1292 

YBased on 1:250,000-scale StatF~ of Alaska, Department of Natural 
Resources vegetation maps for tne Fa1rbanks and Healy Quads. In many 
cases, individual map polygons were mapped as complexes (i.e., the polygon 
was labelled with two vegetation types consisting of a primary and a 
secondary type). In these cases only the primary components of the mapp
ing complexes were tabulated. 

~/see Figure E.10.12 for corridor locations, corridor width equals 91 m 
( 300 ft). 
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TABLE 2 

HECTARES OF EACH VEGEATION TYPE TO BE CROSSED BY THE TECHNICALLY AND 
ECONOMICALLY ACCEPTABLE ALTERNATIVE TRANS~ISSION CORRIDORS IN THE 

CENTRAL STUDY AREA-/ 

Corridor2/ 

Vegetation Ty~e ABCD ABCF ABECD AJCD ABECF AJCF CJAHI 
Forest 

Open Spruce 88 88 97 6 97 6 6 
Woodland Spruce 94 94 112 112 50 
Closed Mixed 334 93 331 311 90 70 35 
Open Mixed 38 123 56 74 141 159 84 

Shrub land 
Open Tall 9 104 15 50 110 145 305 
Birch 118 118 103 41 103 41 131 
Wi 11 OW 6 74 6 74 74 
Mixed Low 7 7 208 

Tundra 
Sedge-grass 3 3 
Mat and cushion 10 10 163 
Mat & cushion/ 

sedge-grass 26 50 26 50 50 
Alpine Herbaceous - 88 

Snow and Ice 160 

Barren .. 40 

Water 10 16 16 6 6 6 

Total 691 620 782 622 711 551 1400 

l/ Based primarily on 1: ~'50, 000-sca 1 e mapping of McKendrick et a 1. 
(1982)~ The 1:63,000-sca.e mapping of McKendrick et al. (1982) and the 
1: 250, 000-sca 1 e State of A 1 ask a, Department of Natura 1 Resources 
vegetation map of the Healy Quad were used for portions of some routes 
where the primary mapping did not have coverage • 

.f./see Figure E~10.11 for corridor locations. Corridor width equals 
91 m (300 ft) in areas with two circuits and 155 m (510 ft) in areas with 
four circuits. 
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TABLE 3 

HECTARES OF EACH VEGETATION TYPE TO BE CROSSED BY THE TECHNICALLY AND 
ECONOMICALLY ACCEPTABLE ALTERNATIVE TRANSMfSSION CORRIDORS IN THE 

SOUTHERN STUDY AREA_/ 

Corridor21 

Vegetation TypE___ ABC ADFC AEFC 

Closed Conifer Forest 13 74 62 
Open Coifier Forest 9 7 44 
Closed Deciduous Forest 259 29 31 
Mixed Forest 0 0 110 
Closed Mixed Forest 512 110 0 
Open Mixed Forest 53 54 34 

Open Dwarf Tree Scrub 13 31 12 
Open Tall Shrub-Scrub 49 0 0 
Open Low Shrub-Scrub 0 38 0 

Dry to Mesic Herbaceous 0 24 0 
Wet Herbaceous 84 57 212 
Sphagnum Bog 6 177 78 

Water 16 0 0 

Barren 6 0 0 

Urban/Built-up 77 0 0 

Total 1,097 601 583 

llsased on 1:250,000-scale State of Alaska, Department of Natural 
Resources vegetation map for the Anchorage Quad. In many cases, indivi
dual map polygons were mapped as complexes (i.eo, the polygon was labelled 
with two vegetation types consisting of a primary and a secondary type). 
In these cases only the primary components of the mapping complexes were 
tabulated. 

flsee Figure E.lO.lO for corridor locations. 
91 m (300 ft). 
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TABLE 4 

HECTARES OF POTENTIAL WETLANDS TO BE CROSSED BY THE TECHNICAL AND 
ECONOMICALLY ACCEPTABLE ALTERNATIVE TRANSMISSION CORRIDORS IN THE 

NORTHERN STUDY AREAl/ 

Corridor21 

Wetland Type ABC 

Palustrine Forested 616 

Palustrine Scrub-Shrub 295 

Riverine 9 

Total 920 

llsased on converting vegetation types given in Table 1 to the 
corresponding Cowardin et al. (1979) wetland types. 

flsee Figure E.10.12 for corridor locations. 
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TABLE 5 

HECTARES OF POTENTIAL WETLANDS TO BE CROSSED BY TECHNICALLY AND 
ECONOMICALLY ACCEPTABLE ALTERNATIVE TRANSf~ISS ION CORRIDORS IN THE 

CENTRAL STUDY AREAl/ 

Corridor21 

Wetland Type ABCD ABCF ABECD AJCD ABECF AJCF CJAHI 

Palustrine Forested 182 

Palustrine 
Scrub-Shrub 118 

Riverine/Lacustrine 10 

Total 310 

182 

118 

0 

300 

209 

116 

16 

341 

6 209 6 

115 116 115 

16 6 6 

137 . 331 127 

l/Based on converting vegetation types given in Table 2 to the 
corresponding Cowardin et al. (1979) wetland types. 

£/see Figure E.l0.11 for corridor locations. 
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TABLE 6 

HECTARES OF POTENTIAL WETLANDS TO BE CROSS~O qy THE TECHNICALLY AND 
ECONOMICALLY ACCEPTABLe ALTERNATIVE TRANSMiSSION CORRIDORS IN THE 

SOUTHERN STUDY AREAl/ 

CorridorY 

Wetland Type ABC AQFC 

Palustrine Forested 22 81 

Palustrine Scrub-Shrub 13 69 

Palustrine/lacustrine emergent 90 234 

Riverine 16 0 

Total 141 384 

l/Based on converting vegetation types given in Table 3 to the 
corresponding Cowardin et al. (1979) wetland types. 

Ysee Figure E.10.10 for corridor. locations. 
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EXHIBIT E --. ...:..-

10. Alternative Locations, Designs~ and. Energy Soutees 

Coament 21 (p. E-10-69 to p. E-1~:79) 

Indicate if any transmission l·ir.e alternative is expected to require more 

(or less) construction of access roads~ 

Response 

In all ·cases, the selected transmission line a1ternative for each major seg

ment ( Wi 11 ow-Anchorage, Willow-Healy, Watana -Go 1 d Creek, and Healy

Fairbanks) represents the alternative with the lowest requirements for new 

access construction.. This results from attempting to minimi~e new access 

requirements in the corridor identification and evaluation process, and 

because of extensive opportunities to parallel existing access features or 

transmission lines • 

Specific information about relative access requirements may be obtained from 

the discussion of transmission alternatives in Chapter 10, Exhibit E 

( pp. E-10-62 through E-10-82 and Figures E-10-10 through E-10-12) in the 

License Application. 
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EXHIBIT E 

10. Alternative Locations, Designs, and Energy Sources 

Comment_22 (p. E-10-80, parao 1, to po E-10-83, para. 3) 

Explain how aesthetic resource issues were factored into the evaluation pro
cess for the transmission 1 i ne corridor to 1 ink the dam sites with the 
Intertie. 

Response 

Aesthetic resources were incorporated into the environmental evaluation pro
cess used for transmission corridor screening. Moreover, they were consid
ered in identifying a preferred route within the selected corridor. This 
assessment focused on views and potential visual impacts from recreational 
areas, hiking trails, vistas, highways, and heavily utilized lakes or 
streams. 

The environmental screening criteria listed on p. E-10-66 in Chapter 10, 
Exhibit E in the License Application were used to evaluate each alternate 
transmission line corridor from the dam site to the Intertie. As was done 
for the northern and southern study areas, those criteria were combined into 
environmental constraint tables and a relative environmental rating was 
assigned to each corridor. In addition to aesthetic resources, the screen
ing criteria included: 1and use and land status, length of corridor, topo
graphy, soils, cultural resources, vegetation, and fish and wildlife 
resources. Following the selection of a preferred corridor, constraint 
mapping was used to select one route within the corridor. Aesthetic 
resources were one of three decision factors utilized in this process. The 
other two included biological constraints (primarily wetlands and habitat 
areas for important or sensitive species) and manmade constraints (land use, 
including recreation, and cultural resources). In general, the selected 
transmission line corrodor from the Intertie to the dam parallels closely 
the project access route • 
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EXHIBIT E 

10. Alternative Locations, Designs, and Energy Sources 

Ca.teflt 23 (p. E-10-83 to p. E,...10-l04) 

Decurrent whether the surface soi 1s at the alternative borrow sites are 

expected to be similar to or different from those in the proposed project 

area. 

Response 

The surface soils have been investigated at alternative borrow sites through 

photointerpretation, reconnaissance and geologic mapping, seismic refraction 

surveys, soil borings, and test pits. Surface soils are defined as topsoil 

and the underlying parent soi 1 deposit which affect erosion potential and 

vegetation development. While the depth of the surface soils may vary, the 

zone affecting surface erodability and vegetation is generally within 3 to 

5 feet of the ground surface. Anticipated differences and similarities of 

surface soils for alternative borrow sites may be estimated from Table 1, 

which summarizes soil types, classifications, geologic origin, and other 

information indicating comparitive soil properties. 

Borrow Sites E, D, G, I, and J are within the project boundaries! while 

Borrow Sites C, Fs and H are outside the boundaries. The charactet"istics of 

the granular surface soils at Borrow Sites C, E, F, and G are generally 

expected to be similar with the possible exception of Borrow Site C, located 

in the upper portion of Tsusena Creek. The semi-pervious/impervious Borrow 

Sites D and H are different with respect to depth of organic material in the 

surface soils. Site H is expected to have relatively deep topsoil and high 

organic content with much deeper stripping than Site D. In comparison to 
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Site D, Site H has poor surface drainage and shallow permafrost. The 

pervious Borrow Sites I and J in the Susitna River are expected to be 

similar in surface soils, with Site I having more terrace deposits and 

associated topsoil area than Site J. Surface soil deposits at Sites I and J 

will have limited topsoil development due to their location in an active 

river flood plain. 
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TABLE 1 

SURFACE SOILS AT ALTERNATIVE BORROW SITES 

BORROW \~AT ANA \~AlANA WATANA DEVILS CANYON WATANA & r£VILS WATANA WATAN.4 WA TANA 
I SITE c c r G CANYON H I J ... 

' 

D ! 

Category of Granular I Granular Granular Granular Semi-pervious Semi-pervious Pervious Pervious 
Material Impervious Impervious 

I 
' 

Geologic Outwash flood plain flood plain flood plain Glacial ice Glacial flood plain fan flood plain 
alluvium alluvium alluvium disintergratior lacustrine & terrace · Alluvium 

Ori·gjn I Alluvium Terrace/fan Terrace/fan Terrace/fan Outwash over Ablation alluvium Terrace 
(reworked Alluvium Alluvium Alluvium Alluvium Till (5usitna R) alluvium 
outwash) Outwash (Tsusena (Susi'tna R/ Basal Till (Susitna R) 
(Tsusena C) (Susitna R/ Creek) Cheechacko 

Tsusena C) Creek) 
I 

Topsoil Avg 1•· I 0-2' 1' I o - 2' 1'/ 0.2 - 2.0' o.5' I o - 1' 1.5' I o - 6' 2 • Q/ 1. 5 I -7 • 5 
I 

None in active None in ecti ve I 

Range Estimate river channel river channel 
Thickness similar tu r l'on lerraces 1' on Terraces 
Types of but less OL, t-t., SM Ol, tt., SM Ol, ti. Ol, t1.., SM OL, PT Ol, t-L, SM OL, ti.., SM . 
Topsoil thickness PT with pockets of PT with boulder 

i 

boulders to 4.5' fields 

Surface Soi 0.5 I o - 2' 3'/0-4.5' 1.5' I 1-J' 1.5-2.0/1-6.5' -/1.5-4.5 Alluvial sands Alluvial sands 
Avg./Range Estimate 

Silts & Silty I & gravels with & gravels with I 
Thickness similar to r Silty Sands & Silty Sands & Silts & Sands surface silty surface silty 
Types but less Gravel Gravel Sand with some soils on soils on I 

silty soils organics terraces terraces 
I .. -j 
I 

location Outside Inside Outside Inside Inside Outside Inside Inside 
required required required required required required required required 
project pro jed project project project project project project 

- _I 

boundaries boundaries boundaries boundaries boundaries boundaries boundaries boundaries 
.. - --- ----- j ... ---- --· . -
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Sheet 2 of 3 
TABLE 1 (Continued) 

SURfACE SOILS AT ALTERNATIVE BORROW SITES 

. 

BORROW WATANA WATANA WATANA DEVILS CANYON WATANA & OCVILS WATANA WATANA WATANA 
SITE c E f G CANYON H I J 

D 

Estimated 
Average 
Stripping 1.5' 4' 2.5 1 2.0 1 1.5' 5.5 1 None in Channel None in Channell 

Up to 3'-4' on Up to 3'-4' on 
Terraces Terraces ' 

I 

. 
Vegetation Alpine tundra Dense spruce Mixed spruce Scattered Tundra & Thick tundra None in active None in active 

. on walls. alder, tundra, & tundra. brush with sedge grass muskeg, channel channel 
Heavy brush isolated Areas of descidous with isolated marshy, alder., . 
&: trees at brush. alders and trees to spruce underbrush 
edge flood undergrowth. dense trees 
plain. Mixed &: underbrush 
grass &: tundrc: on hillside 
near river 

DrainafJe Very good Very Good Good Good Poor to Good Poor Very Good Very Good 

Permafrost Sporadic None Limited ~Jane Sporadic Shallow None None 
Encountered Encountered Permafrost Encountered Encountered 

to 14' 

Unified GW SW GP GW GP SW GW GP SW SP GW GP SW SP Varies with SM t-L SC CL GP SW SP GW GP 5~1 
Soil System GM SM SP SM H... SP SM GM t-L SM GM tt.. Geologic GW GM GC GW SM GM GM SM SP 
Class. of origin See 
Borrow Reference 1 
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TABLE 1 (Continued) 

SURFACE SOILS AT ALTERNATIVE BORROW SITES 

BORROW WATANA WATANA WATANA DEVILS CANYON WATANA & OCVILS WATANA WATANA WATANA 
SITE c E F G CANYON H I J 

D . 

Exploratior Phoito interp. Photo interp. Photo .i\nterp. Photo interp. Photo interp. Photo interp. Photo interp. Photo interp. 
Data Base Visual Recon. Geological Visual Recon. Geological Geological Visual Recon. Geological Visual Recon. 

3 seismic 7 seismic 6 test pits Mapping Mapping 8 auger Mapping 5 test pits 
1 test pit 9 auger 14 auger 27 rotary, borings 6 seismic 

28 test pits borings 38 auger, lines 
2 test pits 8 hammer 

bar ings ; and 
45 test pits 

. 

Reference (3)p. D-35-36 (3)p. D-35-36 {3)p. D-35-36 (J)p. D-31-36 
(2)p. 6-49-.51 (2)p 6-51-52 (2)p 7-27-30 (Z)p. 6-52-54 (2)p. 6-54-~6 (2)p. 6-54-56 (Z)p. 6-54-56 
(1 )p. 8-5 (l)p. 6-l--16 (l)p. B-6 (1 )p. 8-5 

(l)p 8-1-6 

-

Sources 

Acres American Incorportated. 1982. Susitna Hydroelectric Project, 1982 Supplement to the 1980-81 Geotechnical Report. Prepared for the Alaska 
Power Authority. 

Acres fimerican Incorporated. 1982a. Susitna Hydroelectric Project, 1980-81 Geotechnical Report. Prepared for the Alaska Power Authority. 

U.S. Army Corps of Engineers, Al~ska District, 1979. ~plemental Feasibility Study, Upper Susitna River' Basin, Watana Dam Site, Section 0 
Foundations and Materials. 
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EXHIBIT E 

10. Alternative Locations, Designs, and Energy Sources 

Comment 24 {p. E-10-83, para. 4, tQ p. E-10-104, para. 4) 

Provide a brief discussion of how aesthetic resources were used in the 
evaluation process of determining borrow site alternatives. 

Response 

The primary emphasis in the general evaluation of borrow site alternatives 
was placed on wate~ quality and e~vironmental factors (especially the avoid
ance of streams and wetlands). While aesthetic resources were assessed for 
the selected borrow site areas, they were not specifically considered in the 
evaluation of the borrow site alternatives •. 
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EXHIBIT E 

10. Alternative Locations, Designs, and Energy Sources 

Comment 26 (p. E-10-143, para. 4, through p. E-10-172, para. 2) 

Provide a generic description of socioeconomic impacts of thermal alterna
tives other than coal, nuclear steam electric generation, biomass, geo
thermal, wind, and solar alternatives. 

Response 

This response assumes that Comment 26 was asking for a generic description 
of socioeconomic impacts of natural gas, nuclear, biomass, geothermal~ wind: 
and solar electrical energy generating systems. This assumption was made 
because the text referred to in Comment 26 (p. E-10-143 through p. E-10-172) 
discusses these systems, but does not specifically address potential socio
economic impacts . 

Pri nci pa 1 factors that wi 11 determine the extent and magnitude of soc i o
economi c impacts of e 1 ectri ca 1 energy deve 1 opment inc 1 ude: the 1 ength of 
the construction and operation period, the size of the work force, the 
number and demographic characteristics of in-migrating workers, the ratio of 
project-related in-migrants to the existing population, the capacity of 
existing community infrastructure, and the location and amount of project
related expenditures. The following description provides a generic 
discussion of potentia 1 socioeconomic impacts resulting from the construc
tion and operation of various electric energy generating technologies. 

Natural Gas or Distillate-fired Steam Electric 

In general, for a 200 MW natural gas or distillate-fired steam electric 
unit, the construction period could extend to 5 years with construction and 

10-26-1 
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operation work forces peaking at appr"oximate ly 600 and 70 workers, respec-. . 

tively. The majority of the project•s capital expenditures would occur 

outside Alaska, while labor and fuel would come primarily from within the 
state~ 

Wind 

The socioeconomic impacts of wind energy conversion systems would be minimal 

due to a short field assembiy period for the wind turbines and small work 

force requirements. For example,. it is expected that 10 to 15 persons would 

be required to work approxima~ely 6 months to erect a 1-2.5 MW wind turbine. 

An on-site operating work force would not be required, and maintenance would 

be minimal. Expenditures for capital and labor would occur primarily out

side Alaska. 

Solar (Including Photovoltaic Systems and Thermal Electric Systems) 

Construction of a 10 MW solar photovoltaic system would require about 100 

construction/assembly workers (for 1 to 2 years) and approximately 10 opera

tion and maintenance worker·s. In comparison, a similarly sized solar 

thermal electric system would require approximately 60 construction/assembly 

workers and 25 operation workers. Expenditures for capital and construction 

labor would occur primarily outside Alaska. 

Biomass 

Biomass-fired facilities typically would be sited in conjunction with saw

mills, most of which are located in large- or medium-sized communities, such 

as Anchorage, Fairbanks, Nenana, and Soldotna. The construction period for 

15 to 30 MW plants would range from 1.5 to 3 years. Work force requirements 

would be· approximately 65 for construction and 25 for operation and main

tenance. Expenditures for capital, labor, and fuel would be made primarily 

in Alaska. 

10-26-2 

• " 

• 

.. 



• 

, 

Geothermal 

The development and construction period for a 50 M~~ geothermal plant would 
be approximately 7 years. About 90 persons would be required for construc
tion and 30 would be required for operation and maintenance. Project 
expenditures for capital and labor would be divided about equally inside and 

outside A 1 ask a. 

Nuclear 

The socioeconomic impacts of a 1000 MW nuclear power plant would be poten
tially significant due to the long construction period (7 to 10 years) and 
large construction work force (averaging 1,300). An operation and main
tenance work force of approxim&tely 180 persons would be required. Project 
expenditures would be made primarily outside of Alaska since all equipment 
and most of the labor would be obtained from the lower 48 states. 

References 

Candidate Electric Energy Technologies for Future Application in the 
Rainbelt Region of Alaska, Volume IV. October 1982. Prepared by Battelle 
Pacific Northwest Laboratories for the Alaska Office of the Governor, 
Division of Policy Development, and Planning and the Governor's Policy 

Review Committee. 
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·• EXHIBIT E 

•

t . 

11. List of Literature 

Comment 1 (p. E-3-232, para. 4) 

Wood et al. (1975). 

Response 

A search for the proper reference information is being conducted. This 
information will be provided to the Commission as soon as it is availableo 

11-1-1 

• 

• 

• • 



• ~ - -- - ' • - ':1 • " .• • -. ~ . . 
fi' ·,.- • ~). . . ' . . \ . . .. . 

• EXHIBIT E 

• 

11. List of Literature 

C~ent 2 {p. E-5-129, para. 2) 

Provide references for statement on commuting experiences of workers on 

similar projscts. 

Response 

The fo 11 owing references were used to develop the statement on commuting 

experiences of workers on similar projects: 

Denver Reserach Institute. February 1982. .Socioeconomic Impacts of Power 

Plants. Prepared for Electric Power Research Institute. 

Metz, W.C. September 11, 1980. The Mitigation of Socioeconomic Impacts by 

Electric Utilities. Public Utilities Fortnightly. 

1981. Worker/Vehicle Ratios as Major Eastern Power Plant Con-

struction Sites: A Time of Change. Traffic Quarterly. Volume 35, 

No. 3. 

September 1981. Construction Workforce Management: Worker 

Transportation and Temporary Housing Techniques. Prepared for the 

Western Rural Development Center. 

October 1981. Energy Industry Involvement in Worker Transporta

tion. Submitted to Transportation Quarterly. 

-----· August 25, 1982~ Industry Initiat)ves in Impact Mitigation. 

Prepared for the Proceedings of the Alaska Symposium on Social, Econo

mic, and Cul tura 1 Impact of Natural Resource Development. Anchorage, 

Alaska. 
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•. EXHIBIT E 

• 

11. List of Literature 

Comment 3 (p. E-7-87, para. 1) 

National Recreation & Park, Open Space Standards. 

Response 

. 
The camp 1 ete reference for 11 Nati on a 1 Recreation & Park, Open Space Stand-

ards 11 is as fo 11 ows: 

The National Recreation and Parks Association. 1971. National Recreation & 
Park Open Space Standards. Washington, D.C • 
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EXHIBIT E -
11. List of Literature 

Comment 4 (Table E.7Q~ 

• Frank Orth & Assoc., 4/82. Borough Planning Department, 10/21/82. 

Response 

The complete reference for 11 Frank Orth & Assoc. 4/82 11 is as follows: 

Frank Orth & Associates, Inc. Peter Rogers. October 1982. Personal com
munication. 

The camp 1 ete reference for "Borough Planning Department, 10/21/82 11 is as 
follows: 

Matanuska-Susitna Borough Planning Director. Claudio Arenas. October 1982. 

Personal communication. 
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11. List of Literature 

Comment 5 (p. E-8-71 to p~ E-8~72) 

All references listed in the Aesthetic Resources References Section should 
be appropriately cited within the written text of the application. If these 
listings are not citations, please indicate that they constitute a biblio
graphy. 

Response 

Except for documents cited within the text of Chapter 8, the references 
listed in the Aesthetics Resources References Section constitute a biblio
graphy. 
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11. List of Literature 

Ca.ment 6 (p1 E-10-120) 

CIRI/Placer 1981. 

Response 

The complete reference for 11 CIRI/Placer 1981 11 is as follows: 

Cook Inlet Region, Inc. and Placer Amex, Inc. 1981. Coal to Methanol 
feasibility Study, Beluga Methanol Project. Volume IV, Environmental . 

11-6-1 



. • EXHIBIT E 

• 

11. List of Literature 

Comment 7 (p. E-10-121) 

Battelle 1978. 

Response 

The complete reference for "Battelle 1978 11 is as follows: 

Battelle Pacific Northwest Laboratories, John B. Burnham. 19780 Natural 
Coal Utilization Assessment.: The Impact of Increased Coal Consumption in 
the Pacific Northwest. Prepared for the U.S. Department of Energy. 
BNWL-RAP-21, VC-11 . 
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EXHIBIT E 

11. List of Literature 

Coament 8 (Table E.1ol3) 

EDAW estimate~ 

Response 

The reference for Note #4 on Table £.7.13 in Chapter 7, Exhibit E of the 
License Application should read as follows: 

EDAw estimates based on Sus i tna River Cooperative Study Methodo 1 ogy (John 
o•Neill, November 1978) . 
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11. List of Literature 

Comment 9 (Table E .. 7.16) --
EDAW Inc. 

Response 

Table E.7.16 was compiled by EDAW, Inc. for the Susitna Recreation Plan. 
The data takes into consideration the following sources: 

Acres American, Inc. March 1982.. Susitna Hydroelectric Project, Feasibil
ity Report. Volumes 1-7, Fina·i Dr:aft. Prepared for the Alaska Power 
Authority. 

DeChiara, Joseph and John Callender. 1973. Time-Saver Standards for 
~~ilding Types. McGraw-Hill, Inc. New York. 

____ and Lee Koppelman. 
Nostrand Reinhold Company. 

1975. Urban Planning and Design Criteria. 
New York. 

----· 1978. Site Planning Standards. McGraw-Hill, Inc., New York. 
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