
5959
LEGISLATURE COMMITTEE PILES 

HOUSE RESOURCES
1989^1990

O



Analysis North 138 kV Intertie Review

of the system is by fully loading turbines and spreading the frictional loss over the largest amount 
of kWh.

The assumption that the cost of energy equals the system incremental heat rate is 
equivalent to assigning a ll the fixed frictional loss in the system to the production of spin, and 
none to the production of energy. It is clear why this formula has problems when attempting 
to determine the cost of spin for turbines near full load. As a turbine approaches full load, the 
amount of spin decreases towards zero. D F I’s formula still assigns all o f the fixed frictional loss 
of the turbine to the cost of this spin. The cost per unit of spin becomes infinite as the turbine 
approaches full load because the divisor, the amount of spin, approaches zero.

We now show that DFI’s more general expression produces the formula (AL - M ) x L / ( l -  
L ) when applied to a short period of time. We apply the expression to a turbine whose loading 
characteristics do not change over a one hour time period. Using our previous variables, the 
amount fuel used over that one hour period is U x L  x AL. The amount of energy produced
is U x L . and the amount of spin produced is U x (1 - L ). Once again. DFI's assumption in
the Railbelt analysis is that A, =  M . Making these substitutions gives the equation:

U  x L  x A l  - M  x  U  x L  + \ i  x  U  x  ( I  -  L )

which simplifies to:

p -  (AL -  M) * — - —  -  Cost o f  Spin
1 Id

We have already shown that this formula produces an incorrect answer when applied to a simple 
numeric example and produces an impossible answer when applied to turbines near full load.

Applying the Correct Formula to the Railbelt Data

We now apply our formula for the cost of spin, L x  (AL - M ), to heat rate data of 
Anchorage/Kenai thermal units to estimate an average cost of spin. Table 3 summarizes the 
calculation. The units are arranged in their dispatch order, according to data provided by DFI 
in Appendix F of the AEA Recon report. We do not analyze units beyond the Beluga C T  ft 1 
unit, because the (load +  spin) that can be served by the analyzed set of units is approximately 
550 M W . This capability combined with the Railbelt Hydro capacity will serve the bulk of the 
load through the analysis period, if optimal economic dispatch occurs.

When determining the cost of spin for a particular unit, it is necessary to make an 
assumption about that unit’s loading and make an assumption about the incremental heat rate of 
the rest of the system. We test two different assumptions about the unit loading, 50%  and 75%  
(our heat rate data source did not have heat rates at 25%  load). The results are not very sensitive 
to this assumption. For the system incremental heat rate, we use the 50-75%  incremental heat
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Table 3 - Cost of Spin for Kenai/Anchorage Thermal Generation Units

Increm Spin Spin
Size 50% 75% 100% HR Cost Cost

Unit MW HR HR HR 50-75% 50% Ld 75% Ld

Be.1. CC #78 101 10,981 9,831 9,391 7,531 Never Marginal
Bei CC #68 101 10,981 9,831 9,391 7,531 Never Marginal
AMLP CC #76 109 10,017 9,018 8,628 7,020 1,243 1,115
Bel CT #5 67 15,012 13,448 12,963 10,320 3,996 4,821
Bel CT #3 50 14,822 13 ,228 12,800 10,039 2,251 2,181
Bern CT #3 27 15,284 14,082 13,700 11,678 2,623 3,032
Bern CT #4 27 15,284 14,082 13 ,700 11,678 1,803 1,803
AMLP CC #56 48 13,802 11,500 10,365 6,896 1,062 (134)
Bel CT #1 16 17,119 15,602 15,314 12,568 5,112 6,530

2,584 2,764

Btu/kWh-spin

NOTES: Heat rate data from "Railbelt In tertie Proposal Prelininary Econonic Assessment", Harch 1987, 
Alaska Power Authority, and from "Explanation and Support for Avoided Cost Tariff Proposed by HLSP", HIP, 
1989. Data fron APA report for Beluga CT (3 was scaled up to natch the DFI assumption of a 12,800 Btu/kWh 
full-load heat rate for the unit. Ihe anomalous res’i l t s  for the Cost of Spir, for the AMLP units are due 
to the fact that they are placed in the dispatch order according to their heat rate times their fuel 
cost/kWh plus variable O&H. Since AHLP pays a higher price for natural gas, they are placed behind less 
e ffic ien t Chugach units. For th is societal resource cost analysis, there is  no difference in cost between 
.AMLP and Chugach gas; thus, i t  is  ju s tif ie d  to consider the cost of spin in terms of Btus/kWh-spin, 
without regard to fuel price.

rate of the unit one prior in the dispatch order. In an optimally dispatched system, it is likely 
that this unit will be the unit that picks up the lost generation caused by shutting off the final unit 
(units prior to this one are likely to have lower incremental heat rates, anr1 therefore will 
operating at or near full load).

Adjusting D F I ’ s Result to A rrive at the Correct Operating Reserve Benefit for a New 
Intertie

The average cost of spin for die units shown is 2 ,600 Btu/kWh-spin with the 50% loading 
assumption, and 2 ,800  Btu/kWh-spin for the 75% loading assumption. For our adjustment of 
the DFI spinning reserve benefit result, we choose the higher f the two estimates, favoring the 
new intertie. The average of the Case 1 and Case 2 operating reserve benefit as calculated by 
DFI is S8 .9 million. DFI based this calculation on a cost of operating reserves of 7 ,000
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Btu/kWh-spin (increased from 5 .000  Btu/kWh-spin in the AEA Reccn report). The following 
expression adjusts the DFI result to correspond to our estimate of the cost of operating reserves 
of 2 ,800  Btu/kWh-spin:

Corrected Operating Reserve Benefit -  $8.9 million x ^,800 Btu/kWh-spin
7,000 Btu/kWh-spin

Corrected Operating Reserve Benefit -  $3.6 million

This adjustment lowers the present value operating reserve benefits of the new Kenai-Anchorage 
intertie by S5.3 million.

2 .4 .2  Unquantified Disputes

Case I Results use T o o  Low  o f a Transfer Capacity for the Existing Intertie

DFI analyzes two cases when calculating operating reserve benefits. Case 1 assumes that 
the transfer capacity of the existing intertie for the purposes of operating reserves access is 70 
MW  input and 61 M W  output. Case 2 assumes 90 M W  input and 75 M W  output. In the Case 
1 analysis, the operating reserve benefit of the new intertie is $10 .6  million, and the result for 
Case 2 is S7.1 million.

Sharing operating reserves only involves transferring energy over the intertie during 
periods of emergencies when the operating reserves are called on. There are no routine transfers 
of energy associated with sharing operating reserves. Therefore, the most accurate transfer rating 
of the intertie to use in the calculation is the emergency transfer limit, not the secure transfer 
limit. The Kenai-Anchorage intertie question is simplified, however, because the Alaska Energy 
Authority technical consultant states that emergency and the secure transfer limit for the existing 
line will be 90 tv'W input, 75 M W  output after the planned line compensation is installed ["Kenai 
Export Limits With and Without a New Line, With and Without Additional Compensation", 
Power Technologies Inc., November 30 , 1989, page 5 ], We see little justification for 
incorporating the Case 1 results (70 M W  input, 61 MW  output) intc the expected benefit 
calculation of the new line.

There has been some dispute concerning PT I’s calculation of the secure export limit of 
the existing Kenai-Anchorage line. This calculation is complex because it involves simulating 
the response of the system to various faults (short-circuits) occurring on the system of 
transmission lines. A transfer iimit is considered secure if the system can "survive" after such 
faults.

The emergency transfer limit, however, is a much more straight-forward calculation. 
Simulation of faults is not involved, because the probability of a fault occurring during a period 
when a transmission line is being relied on for emergency purposes is very low. In the case of
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sharing operating reserves, the line will only transfer energy for a few dozen hours per year 
(number of events requiring operating reserves x time required to start a new unit to restore 
operating reserves). The probability of a line fault occurring during those few hours is 
exceptionally low.

The emergency transfer limit calculation is a steady-state calculation. The transfer limit 
of the line is reached when voltages along the line drop too low. or phase relationships become 
unstable. PTI says that this calculation is quite accurate. They state that the fact that the 
existing intertie was able to deliver 70 MW  to Anchorage before going unstable during the 
December 11, 1989 outage indicates that the existing intertie should be easily able to deliver 75 
MW  to Anchorage (Case 2) after the line compensation is added when Bradley Lake is finished.

DFI appears to have recognized and accepted this information before the 138 kV study 
was performed, as indicated by the following response to a reviewer comment in the AEA Recon 
Study:

A lthough it may be desirable to lim it routine transfers over the line to 75 MW  (input), there 
appears to be no reason 10 forego the additional 15 M W  capacity for purposes of spinning reserve.
Further, the stability lim n does not prevent transfers above 90 M W  (input), but suggests that sucn 
transfers be of limited duration prim arily  for em ergency purposes. The transfer lim it of the 
existing line for estim ating access to Kenai spinning reserve may therefore be substantially higher 
than 90 MW . (Page J-20 - J-21, AEA Recon Study).

Finally, we find that the transfer limits assumed for the Anchorage-Fairbanks intertie 
upgrades closely match or even exceed PTI’s calculations for the limits of those lines. We 
disagree with the asymmetrical acceptance of the PTI transfer limit calculations.

Bradley W ill Not Have 50  M W  o f Spin Availab le at A 'l Times

We also question the assumption that 50 M W  of spin will be available from Bradley at 
all times with the new intertie. With the ability to deliver 110 MW  power to Kenai, Bradley 
must be supplying less than 60 M W  load in order for 50 M W  of spinning reserve to be available. 
Bradley averages 42 M W  of output, so there will be large amounts of time when it is operating 
below 60 M W .9 However, the number of hours where Bradley operates above 60 M W  is 
significant, especially given the use of Bradley for hydro-thermal coordination. During these 
hours. Anchorage will not be able to rely on Bradley for 50 MW  of spinning reserves, with the 
new intertie. This constrain: is less of a problem for the existing intertie, because Bradley is 
relied on for only 30 MW  of spinning reserve. Only operation above 80 M W  (delivered to 
Kenai) will reduce Bradley spin below 30 M W .

9However. Bradley needs to be operating in order to provide spin. If Bradley is off-line 
during some periods of the year, no spin will be provided.
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The Assumption Concerning the Unavailability o f the Existing Intertie Substantially 
Increases the Operating Reserve Benefit o f the New Intertie

The assumption discussed earlier concerning the assumed unavailability of the existing 
Kenai-Anchorage line for the 13 year reconstruction period and the period thereafter also 
substantially affects the spinning reserve benefit calculation. If it is believed that the 
unavailability of the existing Kenai-Anchorage will be less than stated by Chugach. then the 
spinning reseive benefits of the new intertie will further decline.

"Peak Rating Strategy" W ill Increase Probability o f Damaging Turbines

We also suspect that the probability for damaging generation units increases when the 
"peak rating strategy" described on page 7 -4  is employed. The expected cost of damage may 
be significant in the calculation of the benefits of increased reliance on Bradley for spin.

2.5 Capacity Sharing Benefits

The availability of a new Kenai-Anchorage intertie allows Anchorage to utilize additional 
excess generation capacity present oh the Kenai peninsula, and it also allows the long-term 
reduction of reserve margins (while maintaining equivalent reliab lity) because of stro.ver 
integration of the Kenai and Anchorage areas.

2 .5 .1  Unquantified Disputes

This calculation involves the estimation of how much generation capacity can be avoided 
by the existence of a new intenie. and the estimation of how much that capacity would have cost 
if the new intertie were not built. We first address the question of how much generation capacity 
can be avoided by the existence of a new intertie.

Case 2 Transfer Capacity o f the Existing Intertie is Overstated, Penalizing Benefits o f 
New Intertie

The reason the new intertie reduces the purchases of generation capacity is because it 
provides a higher transfer capacity between Anchorage and Kenai. The level of capacity benefits 
provided is related to the amount that the transfer capacity is increased over and above the 
existing transfer capacity. Two cases were analyzed. For both cases, the transfer capability of 
the new intertie was assumed to be 110 M W  output. In Case 1, the existing intertie was 
modeled as being able to transfer 70 M W  input and 60 MW  output. For Case 2 . the intention 
was to model the existing intertie as bemg able to transfer 90 M W  input and 75 M W  output. 
In actuality, the intertie was erroneously modeled as having an 88 M W  output, thus overstating 
the intended Case 2 transfer capacity.
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Case 1 Transfer Capacity is T oo  Low  to Consider in the Capacity Sharing Analysis

The error in the Case 2 transfer capacity of the existing intertie caused the benefits of the 
new intertie to be understated. However, we also reject the Case I analysis since it relies upon 
a transfer capacity estimate that is substantially below the transfer capacity estimated by PTI. the 
technical consultant for the intertie analysis. See the discussion in section 2 .4 .2  on page 22. As 
with the use of the intertie for accessing spinning reserves, using the intertie for capacity benefits 
involves infrequent transfer of actual energy. Energy is only actually transferred across the 
intertie when one area has a set of coincident outages of generators that cause the available local 
capacity to be less than the local load. Such an occurrence does not happen for more than a few 
hundred hours per year.

We find that the error of overstating the transfer capacity in Case 2 approximately cancels 
the unjustified use of the low transfer capacity for Case 1. The Case 1 intertie output was 
modeled at 60 MW  and the Case 2 output was modeled at 88 MW . The average is therefore 
about 75 M W . which is equal to PTI's transfer capacity estimate.

Possibility o f Increasing the Transfer Capacity o f the Existing Intertie by Adding 
Compensation is Ignored

Continuing with discussion of the amount of capacity avoided by the new intertie. another 
very critical issue is degree to which the transfer capacity of the existing intertie can be increased 
beyond the 90 M W  input / 75 M W  output level. If cost-effective increases are possible, the 
capacity benefits of a new interne will be substantially reduced. Even a modest increase from 
the /5 M W  output level to an 88 M W  output level will decrease the benefits of the new intertie 
by -  S10 million (minus the cost of the transfer capacity upgrade).

PTI states that upgrades of the existing Kenai-Anchorage line are possible, and in fact the 
line can be upgraded to have a transfer capacity equal to its thermal limit, approximately 145 
MW. In PT I’s report on the Kenai-Anchorage lines ("Kenai Export Limits With and Without 
a New Line With and Without Additional Compensation", PTI Report Number R106-89, 
November 30 , 1989, page 5), PTI indicates that the transfer capacity of the existing line can be 
increased to 122 MW  input (by our estimate, approximately 95 M W  output) by the addition of 
series capacitors north of Quartz Creek. This type of upgrade is of the same type being proposed 
for the northern intertie, the AF100 upgrade. If such upgrades were analyzed for the northern 
intertie, they should be considered for the Kenai-Anchorage connection also.

The second part of the calculation involves estimation of the cost of capacity that is 
avoided. The question is: if the new intertie is not built, what will the extra capacity 
requirements cost? DFI estimates the cost of this capacity at the cost of installing new gas 
turbines, approximately $51/kW/year. We believe that this assumption, at least for the years 
prior to 2005, may substantially overstate the actual cost of capacity available to Railbelt utilities. 
We believe this primarily because the Railbelt utilities have stated that they will acquire
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substantial capacity through l'fe extension of existing units, and they have also indicated that 
physically moving capacity from the Kenai Peninsula to Anchorage is an option lhat may prove 
cost-effective. These intentions indicate that such capacity acquisitions are less expensive than 
new capacity.

Cost o f Capacity does N ot Reflect Railbelt U tilities Intention to Extend L ife  o f Existing 
Plants

The Railbelt capacity expansion plans given on page F-5 of the AEA Recon study clearly 
indicate that substantial amounts of capacity will be acquired through life extension of existing 
units. The critical question is how much less than S51/kW/year will this life extension cost. 
AM L& P  states the following in a report concerning avoided cost payments to cogeneration and 
independent power plants:

M L & P’s other C T ’s are m odem  urnts installed in the 1970’s and the 1980 's. These units are 
being well m aintained. M L & P ’s standard operation calls for annual to sem iannual inspections and 
m ajor overhauls approxim ately every J years. At these overhauls M L & P perform s both a full 
inspection and destructive testing on selected (1 blade per row) hot rotating  blades. In this way. 
the C T ’s are constantly  checked and parts are replaced and upgraded. This program  on m odem  
C T ’s should result in an extended life expectancy. Therefore, no o ther retirem ents w ere assumed 
for the study period. ( “Explanation and Support for Avoided Cost Tariff Proposed by M L& P",
1989. page 9 |.

The study period referred to extends through 2017. Thus, die implication is that an M L&P  
turbine installed in 1980 will last through 2017, a total of 37 years, with only normal 
maintenance performed. The DFI analysis assumes existing turbines retire after 20 - 30 years 
of life. Thus, M L& P ’s statement indicates that an additional 10-15 years of capacity is available 
for only the cost of fixed O & M , S13/kW/year, a 74%  reduction from the S51/kW/year figure 
used in the DFI study. The M L& P  estimate may be extreme, but it does indicate the possibility 
of capacity acquisitions at substantially below the 551/kW/year DFI cost.

Potential to Acquire Cheap Capacity by M oving it From Kenai Peninsula is Ignored

Another potential source of capacity that may be cheaper than new capacity is moving 
capacity from the Kenai Peninsula where there will be substantial capacity excesses for a long 
period of time. Chugach is already considering moving a 25 M W  Bernice unit, as indicated on 
their data submission to the North American Electric Reliability Council for a reliability study. 
Movement of the 39 M W  Soldotna unit may be even more cost-effective because it is a newer 
unit, and there may be economies of scale in moving costs. If the Soldotna unit costs S5 million 
to move and has a 20 year remaining life, the levelized cost, including a S13/kW/year fixed 
O& M  cost would be $23/kW/year. substantially cheaper than S51/kW/year.
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M L& P  Believes New Capacity will Cost Substantially Less than $51/kW /year in the 
Future

M L & P ’s statements in the avoided cost report also call into question the 5 5 1/kW/year cost 
estimate for new turbines. This estimate was derived from a S490/kW capital cost of a turbine, 
a 20 year life, and a 513/kW/year fixed O&M  figure. The above quote indicates that turbine 
lives may be substantially longer than 20 years. Actual data also suggests lives longer than 20 
years, as M L& P  intends to retire their ft 1 and ft2 units in 1992. after 30 and 28 years of life 
respectively (page 8. M L&P  Avoided Cost Report). They even indicate the ability to repower 
these units in the future if further capacity is needed.

M L&P 's report concludes that future new capacity additions (not life extension and 
repowering options), which they find are not needed until 2017, will cost approximately 
S177/kW installed. 1988 S [page 8. M L&P  Avoided Cost). Using this figure, a 30 year life, 
and a S13/kW/year fixed O&M  gives a S25/kW/year capacity cost (1990 S), about half of the 
DFI S51/k\V/year figure. Once again, we do not accept M L& P ’s very low capacity cost 
estimates, but they do indicate the need to examine further the high DFI figures.

Considering the "Lumpiness" o f Capacity Investments would Increase D F I ’ s Cost of 
Capacity by about 10%

In the AEA Recon stud I identifies a simplification in their capacity analysis that 
may have caused the capacity bti.,.its to be understated. Capacity is most cost-effectively added 
in relatively large "lumps". The DFI analysis does not acknowledge this lumpiness, but instead 
assumes that exactly the right amount of capacity can be added at any given time. We agree that 
this assumption understates the cost of capacity. To determine the approximate magnitude of this 
effect, we built a simplified capacity addition model. If one assumes that load growth is 
1.4%/year (Anchorage Mid load growth), 3% of the installed capacity retires every year, and 
additions of capacity are sized to be 12% of the total installed capacity, the model shows that 
actual capacity costs are 10% higher than that indicated by assuming perfectly tuned capacity 
additions. We believe that the previously mentioned concerns about the reduced cost of life 
extension will more than compensate for this 10% understatement in the capacity benefits.

Analysis Assumes that there is N o Opportunity C ost o f Using Excess Kenai Capacity

An additional capacity benefit concern is the implicit assumption in the capacity deferral 
calculation that accessing excess capacity on the Kenai Peninsula is free. There is an opportunity 
cost associated with using this capacity with an upgraded intertie. If the capacity were left idle 
because of no new intertie. it could be mothballed (retired early with the potential for future 
repowering). Doing so would save approximately $13/kW/year of fixed O& M  costs. Thus, 
accessing the Kenai excess capacity may save the S51/kW/year cost of new capacity in 
Anchorage, but it costs S13/kW/year because of the lost opportunity to mothball the capacity or 
move and sell it.
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No Credit is G iven to a New Intertie for Accessing Capacity during Periods when 
Capacity Reserves are Sufficient

Another potential understatement of capacity benefits in the DFI report follows. No 
credit is given to the new intenie for increased capacity access during the period prior to 
additional capacity needs. Although a new intertie will save no money during this period, it will 
improve reliability because of additional access to capacity under emergency conditions. Even 
though the 30% reserve margin criteria indicates sufficient capacity for reliability needs, the 
sharp reserve margin criteria is somewhat arbitrary. Additional capacity beyond 30% reserves 
does provide some additional reliability benefit.

2.6 Maintenance Cost Savings

The new intertie is credited with the deferral of a number of maintenance activities 
planned for the existing intertie. When viewed in terms of present value, cost deferral results 
in a savings. The present value maintenance cost savings that is credited to the new intertie is 
S5 million. The AEA Recon study attributed no such benefit to the new intertie. This benefit 
only appears in the 138 kV analysis.

$5 m illion Maintenance Deferral Benefit does not A ccount for Increased Failure Repair 
Costs

We were unable to review this estimate. However, the estimate was supplied by Chugach 
Electric, an intertie advocate, and therefore deserves careful independent scrutiny. We note that 
some of the maintenance activities that are intended to be deferred if the new intertie is built are 
related to lowering the susceptibility of the existing intertie to avalanches. If these activities are 
deferred, it seems likely that avalanche repair costs will increase. The other deferred 
maintenance activities will cause similar increase in failure repair costs. It does not appear that 
these increased failure repair costs were accounted for in the analysis.

2.7 Reliability Benefits

Outages of the existing Kenai-Anchorage intertie sometimes cause utility customers to 
experience outages. The area importing energy will lose the power supplied by the intertie. If 
insufficient spinning reserves are present to fill-in for the lost nower, some customers will lose 
power. The area exporting power is less likely to suffer customer outages upon line failure. 
Most thermal generators can scale back their power production level to maintain proper voltage 
and frequency conditions. It is more difficult for hydro generation to throttle back power output; 
however, PTI, the nation’s leader in this type of work, is designing a control system for Bradley 
Lake that will allow a stable reduction in power output in the case of substantial loss-of-load. 
(The Railbelt utilities express less confidence in the ability of this system to work.)
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The existence of a new Kenai-Anchorage intertie will substantially reduce the number of 
customer outages associated with line failure, since the new Kenai-Anchorage line will avoid 
much of the tough environment that the existing line traverses. Also the existing intertie will 
provide a back-up path if the new intertie experiences an outage. Reducing the number of power 
outages has value to customers. This benefit calculation estimates the amount of power outage 
reduction and assigns a dollar value to that improved reliability. This benefit is not a reduction 
in the costs incurred by the Railbelt utilities. It is essentially a measure of how much customers 
would be willing to pay to avoid the power outages caused by the existing Kenai-Anchorage line.

A new intertie improves reliability also by improving access to generation capacity outside 
a local area in times of coincident generation outages. This type of intertie benefit was 
quantified in the "Capacity Sharing Benefit" calculation, not in the calculation in this section.

2 .7. / Quantified E rro rs

D F I’s reliability benefit calculation addresses the customer outages that occur when 
energy is being transferred over the Kenai-Anchorage line, and a line outage occurs. Loss of 
this energy flow may cause an outage in the importing area and may also, although much less 
frequently, cause an outage in the exporting area. The DFI analysis finds that the new Kenai- 
Anchorage intertie will eliminate all of these outages because of its improved reliability. DFI 
also concludes that customers would value this reliability improvement at $32 - $50 million, 
depending on outage assumptions.

Reliability Benefits cannot be Greater than Energy Transfer Benefits o f Existing Intertie

The DFI estimate of reliability benefits from the new intertie cannot be greater than the 
benefits of existing routine energy transfers. The argument is straightforward. The outages 
which are avoided by the new intertie are an unfortunate side effect of the use of the existing 
intertie for energy transfer. The outage's could also be avoided by stopping existing routine 
energy transfers. We show in the following paragraphs that the cost of stopping existing routine 
energy transfers is $17 million present value. Therefore, there are two ways of avoiding the 
outages caused by existing energy transfer:

• Option 1: stop non-emergency energy transfers and lose $17 million of transfer benefits.

•  Option 2 : use the new intertie.

The economic benefit of being able to choose option two over option one is $17 million dollars. 
Both options avoid the outages, but the intertie eliminates the need to stop the existing energy 
transfers. The intertie saves $17 million.

If the true cost of outages from existing energy transfers is really $32 - $50 million, we
should expect to see the Railbelt Utilities stop non-emergency transfers of energy over the
existing intertie as a result of the DFI study. In this case the intertie has exactly $17 million of
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reliability benefits because it avoids the need to stop the transfers. If the true cost of outages is 
less than S17 million, energy transfers should continue. In this case, the new intertie creates 
reliability benefits less than S I7 million. In either case, the reliability benefits attributable to the 
intertie cannot exceed S17 million.

DFI acknowledges this type of logical cap on the reliability benefits of the new line. In
the AEA Recon study they investigate the potential of using additional spinning reserves to solve
the unreliability problems of the existing intertie:

The value of im proved system  reliability is the lesser of reduced custom er outage costs achieved
through the interties and the cost ot increased spinning reserves to achieve a sim ilar reduction ot 
custom er outage costs. For exam ple, if it is cheaper to attain the same level of reliability through 
increased spinning reserves, then the costs o f increased spinning reserves in the true value of 
increased system  reliability. |A E A  Recon. page 4-21],

However, they conclude that using spinning reserves to avoid customer outages caused by failure 
of the existing KA  line is more costly than the costs suffered because of outages.

Existing Routine Energy Transfers are Worth' S17 m illion

We now show how the DFI analysis implies that the energy transfer benefits of the 
existing intertie amount to approximately S I7 million. The energy transfer benefits consist of 
two components. First, there are the economy energy benefits that D F I’s Over-Under model 
calculated. Second, there are the hydro-thermal coordination energy transfer benefits.

The economy energy benefits calculated by Over-Under are not directly available from 
DFI 138 kV report. The report presents the difference between the economy energy benefits 

ot uie new line and the economy energy benefits of the existing line; i.e. the increase in benefits 
assignable to '.he new line. The figure relevant to the reliability cap calculation is the economy 
energy benefit of the existing line alone. DFI supplied us with the necessary Over-Under runs 
for the Middle Fuel Price / Middle Load forecast to perfon; *he calculation. One Over-Under 
model run assumed that the existing intertie was able to transfer energy at its normal level. The 
other Over-Under allowed no transfers on the existing intertie. The difference between these two 
runs represents the economy energy value of the existing intertie. This difference, once adjusted 
for decreased gas royalties to the state, amounts to S9.4 million, present value. The result would 
be different for different load and fuel price combinations, but we expect that average result 
would be close to the Mid Fuel / Mid Load result.

The second component of foregone energy transfer benefits is the hydro-thermal 
coordination benefits. After correcting for the arithmetic error in the DFI calculation (see page 
12). the existing intertie provides an average of 55 MBtu/hour of hydro-thermal benefits for an 
average of 3 ,500 hours per year. To determine the present value benefit of this ga., savings, we
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ratio off of the original DFI hydro-thermal benefit estimate:
Hydro-Thermal Benefits of Existing Tie -  S37.5 x ------------------------ 55 MBtu/hr x 3.500________ hours________

356 MBtu/hr x 4,000 hours -  126 MBtu/hr x 3,500 hours
Hydro-Thermal Benefits of Existing Tie -  $7.3 million

The total of these two components of energy transfer benefit is approximately S17 million.

It is important to note that stopping these routine energy transfers does not require or 
intend that the existing Kenai Anchorage line be abandoned. The line would still provide 
capacity sharing and operating reserve sharing benefits, which only involve small amounts ot 
energy transfer during emergency periods. In fact, the operating reserve sharing benefits of the 
existing line would increase, since the full line capacity is available for the transfer of spin. The 
line would still deliver energy to customers along the intertie route. Outages of the line would 
cause outages for these customers: however, the new KA line was not assumed to improve 
reliability for these customers either. That which is given up are the economy energy and hydro- 
thermal coordination transfers between the Kenai and Anchorage load centers. It is these flows 
of energy that cause the outages addressed by the DFI reliability analysis.

Summary: $17  million is the Upper Bound o f Reliability Benefits

To summarize the argument, the reliability benefit of the new intertie is the lesser of two 
figures: I) the reduced customer outage costs effected by the new intertie, and 2) the cost of 
achieving an equivalent reduction in outage cost by some other means. DFI estimates the 
reduction in outage costs attributable to the new intertie to be $32 - £50 million. However, the 
same level of outage cost reduction can be achieved by forgoing routine energy transfers across 
the existing Kenai-Anchorage line. The cost of forgoing these transfers is the amount of lost 
energy transfer benefits. The DFI analysis implies that these transfer benefits are approximately 
$17 million. Therefore. $17 million is the correct estimate for the reliability benefit of the new 
line.

2 .7 .2  Unquantified Disputes

Ignoring the logical cap on reliability benefits for the moment, we also dispute the 
estimate of $32 to $50 million of outage cost imposed by the existing intertie due to energy 
transfers over the line. The estimate involves multiplying the ainount o f  outages, measured in 
unsen’ed kilowatt-hours, by the customer costs o r inconveniences caused by one unserved kWh. 
We fin', uiscuss the estimate used by DFI for the outage costs associated with one unserved 
kWh.

31



Analysis North 138 kV Interne Review

A Reliability Survey to Determine Costs per Unserved kW h is M isinterpreted

DFI relied upon the same data that was used in the AEA Recon study to determine the 
costs imposed on commercial customers because of power outages (approximately 90%  of the 
outage costs are suffered by commercial customers, according to DFI). However, the 
interpretation of that data was changed in a way that caused the estimate of outages costs to more 
than double.

The survey relied upon was conducted by Ontario Hydro. They asked commercial 
customers what costs they would suffer as the result of outages of different lengths. The survey 
respondent was to assume that the outage occurred at 10 am on a Friday in January , a time when 
the business was almost certainly open. To convert the respondents dollar answers into a S per 
unserved kWh figure, it is necessary to divide by the electrical usage that would have occurred 
for the duration of the outage. Unfortunately, the survey did not collect this time-of-day load 
data from the respondents, so the typical usage at 10 am on a Friday in January was not known. 
What was collected was the annual average demand and the annual peak demand of the surveyed 
customers.

For the AEA Recon study. DFI used a S/unserved-kWh figure that was derived from 
dividing the respondents' outage cost estimates by 75% of annual peak demand. For the Railbelt 
Utility 138 kV study, DFI used a figure that was based on dividing by annual average demand. 
In order for this latter interpretation of the data to be correct, the usage during open business 
hours would need to be equal to the annual average usage. We find this exceptionally unlikely. 
Only:

1) businesses that are open 24 hours per day, or
2) businesses that use as much electricity when they are closed as when they are open.

would have an open-hour usage similar to their annual average demand. Few businesses 
participating in the Ontario Hydro survey are likely to fall in that category, as indicated by their 
load factors. A load factor is the ratio of average annual demand to peak demand. The survey 
data indicates load factors ranging from 21%  for the large industrial customers to 46%  for the 
retail customers. A low load factor usually indicates a usage pattern that has substantial variation 
over time.

We would estimate open-hour usage as being approximately 1.5 times annual average 
demand, based on a typical business being open for 3 .000  hours per year and having a ratio of 
open-hour usage to closed-hour usage of 2. Such an estimate implies that D F I’s outage cost per 
unserved kWh is a factor of 1.5 too high.

We note that the EPRI (Electric Power Research Institute) report that provided the outage 
cost data warns against dividing survey outage costs by annual average demand, as DFI did:

However, most studies do not have available o r  do not use estim ates o f average kW h usage during 
the interruption period. Instead, outage costs are frequently unitized in term s of S /(m axim um  kW) 
or S/faverage kW h). Both of these units can be deceiving, depending upon the tim ing of the
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interruptions and the custom er's usage pattern. Using maxim um  dem and as the divisor will 
understate outage costs, since a custom er's load during an in terruption may not be near its peak 
level. At the other extrem e, average kW h is iikely to understate kW h unserved dunng  daytime 
interruptions and. consequently, overstate outage costs. ("Custom er Demand tor Service 
R eliability". Laurits R. Christensen A ssociates. Inc.. EPRI P-6510. Septem ber 1989. page 2-14|.

A High Outage Cost per Unserved kWh is Applied to Unserved kWh that Occur During 
Hours When Businesses are Closed

Assume for the moment that the Ontario Hydro survey was interpreted correctly. The 
S/unserved-kWh figure derived from the survey is reflective jf  the costs of outages that occur 
during hours when businesses are open. This is because the survey respondents were asked abou: 
the costs of outage occurring at 10 am on a Friday. We find it very unlikely that the outage cost 
per kWh will be nearly as high for outages occurring during hours when businesses are closed. 
The electricity usage during closed hours will be lower, say by a factor of 2. but the costs 
incurred by the outage will be substantially lower, we expect by much more than a factor of 2.

DFI applied an outage cost figure reflective of outage costs during open business hours 
to a ll the commercial unserved energy caused by the existing Kenai-Anchorage intertie. We 
expect that a significant fraction of that unsen/ed energy occurs during nights and weekends when 
businesses are closed. A smaller outage cost per unserved kWh should be applied to this 
unserved energy occurring during closed hours. DFI’s failure to account for this is a further 
overstatement of the outage costs caused by the existing intertie.

Unserved kWh from AEA Recon Study are Not Reduced to Account for the Unavailability 
of the Existing Intertie

In the final benefit estimates for the AEA Recon study, the existing intertie was modeled 
as being available for transfers for ail but two weeks of the year. In the 138 kV study, this 
assumption was changed, and substantial periods of unavailability for the existing intertie were 
assumed [see page B -2 , 138 kV ]. This assumption increases the energy transfer benefits and the 
spinning reserve benefits of the new intertie. However, it decreases the reliability benefits of 
the new intertie. This adjustment was not made in the 138 kV study.

If the existing intertie is expected to be unavailable for transfers for much of the year, 
it is also is not causing power outages during those periods. This was directly recognized in the 
AEA Recon study in a section where DFI briefly discussed the possible effects of an assumption 
of 2 month per year unavailability of the existing intertie:

Outages in Anchorage and Kenai caused by failure of the existing line while transfers are 
occurring would be avoided for two months per year. Reducing the reliability benefit of the new 
intertie by one-sixth would mean a reduction of SI to $2 million in net benefits for the new Kenai- 
Anchorage line. (page 13-20. A EA  Recon).

This 2 month outage assumption was not included in the final benefit estimates for the AEA
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Recon study. However, in the 138 kV study, a 3 month per year intertie maintenance outage 
was assumed for years 1994 - 2007. and a 1 month per year maintenance outage was assumed 
for the years beyond 2007. Thus, the unserved kWh estimates that were taken from the AEA  
Recon should be adjusted downward by 25%  for 1994-2007, and ~ i%  for 2008 onward to 
account for this.

The Unserved kWh in Anchorage Caused by Failures of the Existing Intertie are 
Substantially Overstated

DFI estimates that 30% -39%  of the unserved energy caused by the existing intertie is 
borne by Anchorage customers. In the calculation of the unsti ,-ed energy suffered by Anchorage 
customers. DFI made the assumption that at the times when the existing intertie suffers an 
outage, there is 60 M W  of transfer occurring. They assumed the loss of this transfer would 
cause a 30 MW  outage, because of some spinning reserve protection in Anchorage [see page 4- 
14. AEA Recon Study. These assumptions were carried forward to the 138 kV study]. These 
assumptions are extreme and increase the reliability benefits of a new intertie.

If the Railbelt system is optimally dispatched, D F I’s analysis shows that the flow of 
energy northward into Anchorage with the existing intertie will rarely be 60 M W , and will 
average about 30 M W . (Page 5-8 of the 138 kV study shows a northward flow of energy of 
about 110 GWh. DFI assumes Anchorage is importing energy for 40%  of the time-page 4-13 
of AEA Recon. Thus, the average flow is 110 ,000 M W h/8766 hrs/0.4 =  30 M W .) Anchorage 
is assumed to have approximately 35 M W  of spinning reserve if no new intertie is built (65 M W  
Total - 30 MW carried by Bradley, see page 7-2 138 kV ). Thus, if Anchorage importation of 
energy occurred at a constant level, 30 M W , there would always be sufficient spinning reserve 
to cover loss of the line. However, the import varies about the 30 M W  average, so there are 
times when the intertie transfer exceeds the 35 M W  of spinning reserve.

To get a sense of how frequently the import exceeds the 35 M W  of spinning reserve in 
Anchorage, we examined the hydro-thermal coordination calculation. Approximately 80% of 
the total Anchorage imports are due to hydro-thermal coordination. The corrected hydro-thermal 
calculation presented in Appendix B shows that the average level of unprotected transfers into 
Anchorage is 3 M W .10 Adding in the additional transfers estimated by the Over-Under model 
will probably not raise this figure beyond 5 M W . DFFs assumption that failures of the existing 
intertie cause a 30 M W  outage in Anchorage appears to overstate the Anchorage unserved energy 
by a factor of 6. Correcting this overstatement would lower the total reliability benefits of the 
new line by about 28%  (ignoring the logical reliability cap).

10We also note that if the more optimal hydro-thermal coordination regime described on page 
? were implemented, the level of unprotected transfers into Anchorage would be substantially 
less.
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The Analysis Implies that if a New Intertie is Built, Kenai Customers will Suffer No 
Outages due to Generation and Transmission Failures

The DFI analysis assumes that Bradley will somewhat reduce the number of outages on 
the Kenai peninsula due to a reduction in the amount of time Kenai is importing energy and due 
to the ability of Bradley Lake to restore power to customers more quickly. Beyond this 
reduction. DFI assumes that a new intertie will eliminate all the remaining jnserved kWh on the 
Kenai peninsula (except unserved kWh for customers along the existing intertie route--e.g. 
Seward). Thus these Kenai peninsula customers will have the lowest level of G&T unserved 
kWh in the Railbelt. 0 kWh/customer/year. as compared to 6 kWh/year for Anchorage. 3 
kWh/year for Fairbanks, and 2 kWh/year for Copper Valley. This conclusion results from 
assigning very high reliability benefits to the new intertie. We find the conclusion unlikely.

The Analysis Assumes that Kenai will Suffer Substantial Outages when the Existing 
Intertie Fails under Kenai Export Conditions, Contrary to Statements by the Technical 
Consultant, PTI

When the existing intertie fails under Kenai export conditions (Anchorage import), the 
Bradley Lake hydro project must throttle back its output in a stable manner in response to the 
loss of load. PTI. Power Technologies Inc.. has designed a control system that they claim will 
perform this task up to export levels of 90 MW  (75 M W  received in Anchorage). They claim 
that stable throttling of Bradley will be substantially easier at lower export levels [phone call with 
Harrison Clark. January 16. 1990]. Given that the average level of export from Kenai is about 
35 MW  (and substantially lower if the more optimal hydro-thermal regime is implemented), the 
functionality of PT I’s control system is more probable.

DFI assumed that failure of the existing line under conditions of Kenai export would 
cause Kenai customer outages 40-80%  of the time [page 4 -12 , AEA Recon Study]. This 
assumption indicates very little faith in PTI’s detailed technical design and analysis work.

The Analysis Assumes that Outages cannot be Directed to Those Customers with Lowest 
Outage Costs

DFI assumes that the unserved kWh fall on customers in proportion to how much energy 
they consume. For example, if the commercial customers consume 60% of the annual energy 
in an area, DFI assumed that 60% of the unserved energy was incident on the commercial sector. 
However. D F I’s outage cost figures imply that the outage cost per kWh is 5 times higher for 
commercial customers than for residential customers ($25/unserved-kWh versus $5/unserved- 
kWh). If a system manager were to "optimally dispatch outages", as much of the outage burden 
would be placed on the residential customers. The unfairness of this approach could be mitigated 
by reducing residential rates relative to commercial rates, to reflect the less reliable power 
received by the residential customers. Dispatching outages on residential customers is physically 
accomplished by setting load-shedding relays to first trip distribution feeders lhat are 
predominantly residential before tripping feeders that are predominantly commercial.
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Appendix A 
H yd ro -T h e rm a l Com putation E r r o r  C orrec ted

Reshaping Savings for N e w  Intertie

101 MW CC, Beluga CC#8

50% Heat Rate = 10,981
Incremental Heat Rate = 7,801

Reshaping Unwtd Wtd.
Energy Savings Avg MW MBtu/hr MBtu/hr
Req't Prob Btu/kWh Load Savings Savings

1.09 0.433 2,481 41 101.7 44.0
1.14 0.359 2, 115 71 150.1 53.9
1.15 0.116 1,981 89 176.3 20.5
1.19 0.092 1,704 97 165.3 15.2

133.6

47 MW CC, AMLP #56

50% Heat Rate = 13,700
Incremental Heat Rate = 8,718

Reshaping Unwtd Wtd.
Energy Savings Avg MW MBtu/hr MBtu/hr
Req't Prob Btu/kWh Load Savings Savings

1.09 1 4,201 29.4 123.4 123.4
1.14 0 3 ,791 0.0 0.0
1.15 0 3 ,642 0.0 0.0
1.19 0 3,332 0.0 0.0

123.4 37.5% 46.3
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55 MW CT, Beluga #3

50% Heat Rate = 13,136
Incremental Heat Rate = 9,552

Reshaping Unwtd Wtd.
Energy Savings Avg MW MBtu/hr MBtu/hr
Req't Prob Btu/kWh Load Savings Savings

1.09 1 2,728 34.4 93.8 93.8
1.14 0 2,280 0.0 0.0
1.15 0 2,116 0.0 0.0
1.19 0 1.777 0.0 0.0

93.8 5.0% 4.7

87 MW CT, AMLP C T # 8

50% Heat Rate = 14 ,029
Incremental Heat Rate = 9,591

Reshaping Unwtd wtd.
Energy Savings Avg MW MBtu/hr MBtu/hr
Req't Prob Btu/kWh Load Savings Savings

1.09 54.8% 3,579 39.6 141.8 77.6
1.14 41.3% 3,128 71.0 221.9 91.6
1.15 4.0% 2,964 85.7 254.0 10.0
1.19 0.0% 2,623 0.0 0.0

179.3 9.0% 16.1

66 MW CT, Beluga CT #5

50% Heat Rate = 15,012
Incremental Heat Rate = 10,914

Reshaping Unwtd Wtd.
Energy Savings Avg MW MBtu/hr MBtu/hr
Req't Prob Btu/kWh Load Savings Savings

1.09 82.8% 3,120 37.0 115.4 95.5
1.14 17.2% 2,608 61.7 161.0 27.7
1.15 0.0% 2,420 0.0 0.0
1.19 0.0% 2,033 0.0 0.0

123.3 8.0% 9.9
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33 MW CT, AMLP CT #4

50% Heat Rate = 18,475
Incremental Heat Rate = 9,372

Reshaping Unwtd wtd.
Energy Savings Avg MW MBtu/hr MBtu/hr
Req't ’’rob Btu/kWh Load Savings Savings

1.09
1.14
1.15 
1.19

1.00 8,263 
0.00 7,823 
0.00 7,662 
0.00 7,330

20.6 170.4
0.0
0.0
0.0

170.4 
0.0 
0.0 
0.0

170.4 3.0% 5.1

100.0% 132.2

MBtu/hr

Reshaping Savinas for Existing Intertie

101 MW CC , Beluga CC#8

50% Heat Rate = 
Incremental Heat Rate =

10,981
7,801

Reshaping
Energy
Req't

Savings 
Prob Btu/kWh

Avg MW 

Load

Unwtd
MBtu/hr
Savings

Wtd.
MBtu/hr
Savings

1.20
1.28
1.31
1.42

15.3% 1,581 
22.2% 1,021 
10.8% 769 
19.0% 0

30.7
44.8 
57.1 

68.3

48.6
45.7 

43.9
0.0

7.4
10.2
4.7
0.0

22.3 37.5% 8.4

47 MW CC, AMLP #56

50% Heat Rate = 
Incremental Heat Rate =

13 ,700 
8,718

Reshaping

Energy
Req't

Savings 
Prob Btu/kWh

Avg MW 
Load

Unwtd
MBtu/hr
Savings

Wtd.
MBtu/hr
Savings

1.20
1.28
1.31
1.42

70.0% 3,195 
30.0% 2,569 

0 2,287 

0 1,286

24.1
41.7

77.0
107.2

0.0
0.0

53.9
32.1
0.0

0.0

86.0 37.5% 32.3
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55 MW CT, Beluga #3

50% Heat Rate = 
Incremental Heat Rate =

13,136
9,552

Reshaping
Energy
Req't Prob

Savings

Btu/kWh
Avg MW 

Load

Unwtd
MBtu/hr
Savings

Wtd.

MBtu/hr
Savings

1.20
1.28

1.31
1.42

55.0%
40.4%
4.6%

0

1,626
940
631

0

25.1 

44.8
54.1

40.8
42.1
34.1 
0.0

22.5
17.0 
1.6 
0.0

41.0

87 MW CT, AMLP CT#8

50% Heat Rate = 
Incremental Heat Rate =

14,029
9,591

Reshaping
Energy
Req't Prob

Savings

Btu/kWh

Avg MW 

Load

Unwtd
MBtu/hr
Savings

Wtd.
MBtu/hr
Savings

1.20
1.28
1.31
1.42

22.5%
25.5%
12.4%
21.8%

2.472 
1,783

1.473 
371

29.1 
44 .8
57.1 

68.3

71.9
79.8

84.2
25.4

16.2
20.4
10.4 
5.5

5.0% 2.1

52.5 9 . 0 ! 4.7

66 MW CT, Beluga CT #5

50% Heat Rate = 
Incremental Heat Rate =

Reshaping
Energy

Req't Prob
Savings
Btu/kWh

15,012
10,914

Unwtd W t d .
Avg MW MBtu/hr MBtu/hr 

Load Savings Savings

1.20
1.28

1.31
1.42

40.3%
33.7%

16.3%
9.7%

1,861
1,077

724
0

26.5 
44.8 
57.1
63.6

49.3 
48.2

41.4 
0 .0

19.8
16.2

6 .8
0 .0

42.8 8.0% 3.4
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33 MW CT, AMLP CT #4

50% Heat Rate = 
Incremental Heat Rate =

18,475

9,372

Reshaping

Energy
Req't Prob

Savings

Btu/kWh
Avg MW 

Load

Unwtd

MBtu/hr

Savings

Wtd.

MBtu/hr
Savings

1.20
1.28
1.31
1.42

100.0%

0.0%
0.0%
0.0%

7,182 
6,509 
6 ,206 
5,129

20.6 148.1

0.0
0.0
0.0

148.1
0.0
0.0
0.0

148.1 3.0% 4.4

100.0% 55.3 

MBtu/hr
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Appendix B 
H yd ro -T h e rm a l O ve rs im p lifica tion  Correc ted

DFI set up computation bins for particular loading levels of the intertie. With the varying heat 
rate assumption, we found it computationally easier to set up bins to correspond to different 
loading levels of each turbine. The reshaping energy requirement for each bin was calculated 
by interpolating between transmission loss figures given by DFI for the intertie. We used the 
interpolation method suggested by DFI on page 3-5 of the 138 kV study.

B e lu g a .  C C £ &

Unit Size =
Ircrenentai Heat Rate, 501 - 1001 = 
Heat Rate at 501 =

Existing Transfer Linit, Output - 
New Transfer L iiit, Output =

Available Anchorage Spin =

Average Range
Range Heat
Load Loading Rate

Unit Leading XW Prob. 3tu/TcWh

0.01 5.01 2.53 0.001 71,401
5.01 10.01 \58 0.001 29,001

10.01 15.01 12.63 0.001 20,521
15.01 20.01 17.68 0.001 16,387
20.01 25.01 22.73 0.001 14,868
25.01 30.01 27.78 6.671 13,583
30.01 35.01 32.83 6.671 12,693
35.01 40.01 37.88 6.671 12,041
40.01 45.01 42.93 6.671 11,542
45.01 50.01 47.98 6.671 11,148
50.01 55.01 53.03 6.671 10,830
55.01 60.01 58.03 6.671 10,566
60.01 65.01 63.13 6.671 10,345
65.01 70.01 68.18 6.671 10,157
70.01 75.01 73.23 6.671 9,994
75.01 30.01 78.28 6.671 9,853
30.01 35.01 83.33 6.671 9,728
35.01 90.01 38.38 6.671 9,618
90.01 95.01 93.43 6.671 9,520
95.01 100.01 98.48 6.671 9,432

1001

101 IN 
*,301 Btu/WWh 

10,381 atu/kHh

61 XW 
139 MH

35 XW

m m
Weighted 

Reshape Reshape Gas Gas 
Req't Savings Savings Savings 

XWb/XWh Btu/XWh XBtu/hr XBtu/hr

Reshape
Req't

xwb/xwh

1.01 63,529 160.4 0.00 1.00
1.03 20,948 158.7 0.00 1.01
1.06 12,243 154.6 0.00 1.02
1.09 8,413 148.7 0.00 1.02
1.12 6,130 139.3 0.00 1.03
1.15 4,612 128.1 3.54 1.04
1.19 3,434 112.7 7.51 1.05
1.23 2,479 93.9 6.26 1.06
1.25 1,808 77.6 5.17 1.06
1.25 1,358 65.2 4.34 1.07
1.28 331 44.1 2.94 1.08
1.31 359 20.9 1.39 1.09
1.35 0 0.0 0.00 1.10
1.40 0 0.0 0.00 1.11
1.46 0 0.0 0.00 1.12
1.53 0 0.0 0.00 1.13
1.60 0 0.0 0.00 1.14
1.70 0 0.0 0.00 1.15
1.75 0 0.0 0.00 1.16
1.79 0 0.0 0.00 1.17

36.2

NEW
Weighted 

Reshape Gas Gas 
Savings Savings Savings 
8tu/Uh XBtu/hr XBtu/hr

wtd.
Cnprot- Unprot­
ected ected 
S -> X S -> N 

Transfer Transfer 
XW XW

63,578 160.5 0.00 0.0 3.00
21,124 160.0 0.00 0.0 0.00
12,588 158.9 0.00 0.0 0.00
3,898 157.3 0.00 0.0 0.00
6,811 154.8 3.00 0.0 3.30
5,469 151.9 10.13 0.0 0.00
4,522 148.4 9.90 0.0 3.00
3,806 144.1 9.61 2.9 0.19
3,236 133.9 9.26 7.9 0.53
2,782 133.5 8.90 13.0 0.37
2,385 126.4 3.43 18.0 1.20
2,060 119.6 7.97 23.1 1.54
1,758 111.0 7.40 0.0 0.00
1,506 102.7 6.85 0.0 0.00
1,266 92.7 6.18 0.0 0.00
1,041 81.5 5.43 0.0 0.00

84T 70.4 4.69 0.0 0.00
650 57.4 3.83 0.0 0.00
466 43.5 2.90 0.0 0.00
293 23.8 1.92 0.0 3.00

103.4 4.33
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A M L P  CC#56.

Unit Size = 47 XW
Increnentai Heat Rate, 501 - loot = 3,713 Btu/kWh
Heat Rate at 521 = 13,700 Btu/XWh

Existing Transfer Liait, Output = 
Kev Transfer Liait, Output =

Available Anchorage Spin =

61 XW
13S XW

15 XW

EXISTING
Average Ranee

Heat Restate Restate
Weighted 

Gas Gas

NEW

Restate Restate Gas

wtd.
i Unprot- Unprot- 

Weiotted i ected ected
Gas I S -> N S -> N

Unit Leading
Load Loading 
XW Prob.

Rate
Btu/XWh

Rea't
XWb/XWh

Savings
Btu/XWh

Savings
XBtu/hr

Savings
XBtu/hr

Req't
XWh/XWh

Savings
Btu/XWh

Savings
XBtu/hr

Savings
XBtu/hr

Transfer Transfer
XW XW

=
o.ot 5.01 1.18 0.001 108,358 1.00 99,601 117.0 0.00 1.00 99,628 117.1 0.00 0.0 0.00
5.01 13.01 2.53 0.001 41,931 1.01 33,094 116.7 0.00 1.00 33,177 116.9 0.00 0.0 0.00

10.01 15.01 5.38 0.001 28,646 1.02 • 19,728 115.9 0.00 1.01 19,867 116.7 0.00 0.0 0.00
15.01 20.01 8.23 0.001 22,952 1.04 13,312 114.4 0.00 1.01 14,137 116.3 0.00 0.0 0.00
20.01 25.01 10.58 0.001 19,789 1.05 10,665 112.8 0.00 1.01 10,949 115.8 0.00 0.0 0.00
25.01 30.01 12.93 6.671 17,776 1.06 8,525 110.2 7.35 1.02 8,899 115.0 7.67 0.0 0.00
30.01 35.01 15.28 6.671 16,383 1.07 7,045 107.6 7.17 1.02 7,480 114.3 7.62 0.0 0.00
35.01 40.01 17.53 6.671 15,361 1.09 5,891 103.8 6.92 1.02 6,433 113.4 7.56 0.0 0.00
40.01 45.01 19.98 6.671 14,579 1.10 5,020 100.3 6.69 1.03 5,614 112.1 7.48 0.0 G.OO
45.01 50.01 22.33 6.671 13,962 1.11 4,244 94.7 6.32 1.03 4,972 111.0 7.40 0.0 0.00
50.01 55.01 24.68 6.671 13,463 1.13 3,604 88.9 5.93 1.04 4,434 109.4 7.29 0.0 0.00
55.01 50.01 27.03 6.671 13,050 1.14 3,073 83.0 5.54 1.04 3,996 108.0 7.20 0.0 0.00
60.01 55.01 23.38 6.671 12,704 1.16 2,530 75.8 5.05 1.04 3,611 106.1 7.07 0.0 0.30
65.01 70.01 31.73 6.671 12,408 1.13 2,111 67.0 4.46 1.05 3,290 104.4 6.96 0.0 0.00
70.01 '5.01 34.08 6.671 12,154 1.20 1,704 58.1 3.37 1.05 3,009 102.5 6.84 0.0 0.00
75.01 30.01 36.43 6.671 11,932 1.22 1,299 47.3 3.16 1.05 2,742 99.9 6.66 1.4 0.10
30.01 35.01 38.78 6.671 11,737 1.23 398 38.7 2.58 1.06 2,521 97.7 6.52 3*8 0.25
35.01 30.01 41.13 6.671 11,565 1.25 663 27.3 1.82 1.06 2,.309 94.9 6.33 6.1 0.41
90.01 95.01 43.48 6.671 11,411 1.25 532 23.1 1.54 1.06 2,128 92.5 6.17 8.5 0.57
95.01 130.01 45.83 6.671 11,273 1.24 471 21.6 1.44 1.07 1,950 89.4 5.96 10.8 0.72

1001 69.8 104.7 2.04
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•\ru lv iu  North 138 kV Interne Review

Beluga C T # 3

vltik »*Z6 ”
Increientai Heat Rate, 501 - 130t 
Heat Rate a: 501 =

55 an 
5,552 BtU/kKb 

12,126 Stu/kWi

•xistirj Transier Unit, Output1 51 HU
,'iev Transfer Liait, output - 123 ffl

Available Ancscrage Spin = 25 )N

'.’nit Leading

Average
Range
Load Loading 
W Prob.

Range
Heat
Rate

Stu/XWa

Reshane
Req't

m / m

EXISTING

Reshape Gas 
Savings Savings 
Btu/Mft KBtu/hr

Weighted
Gas

Savings
KBtu/br

Restate
Req't

m i m

!iW

Reshape
Savings
m m

Gas
Savings
KBtu/hr

Weiahted
Gis

Savings
KBtu/hr

wtd.
’Jnprot- Unprot­
ected ected 
S -> H S -> N 

Transfer Transfer 
HSf KW

0.01 5.31 1.38 0.001 81,232
—

1.00 71,637 38.5 3.00 1.00 71,667 98.5 0.00 0.0 0.00
5.01 10.01 4.13 0.001 33,445 2.02 23,719 37.8 0.00 1.01 23,340 98.3 0.00 0.0 0.00

10.01 15.01 6.88 0.001 23,388 1.03 14,073 36.3 0.00 1.01 14,256 98.0 0.00 0.0 3.00
15.01 20.01 9.63 0.001 19,792 1.04 9,341 34.7 0.00 1.01 10,119 97.4 0.00 0.0 0.00
20.01 25.01 12.38 0.001 17,516 1.06 7,427 31.9 0.00 1.02 7,303 96.6 0.00 0.0 0.30
25.01 10.01 15.13 6.671 16,068 1.07 5,837 33.3 5.39 1.02 6,314 95.5 5.37 0.0 0.00
10.01 15.01 17.38 6.671 15,066 1.09 4,690 33.8 5.59 1.03 5,270 94.2 6.23 0.0 3.00
35.01 40.01 20.63 6.671 14,331 1.10 3,783 78.0 5.20 1.03 4,508 93.0 5.20 0.0 0.00
10.01 45.01 23.38 6.671 13,763 1.12 3,069 71.7 4.78 1.03 3,904 91.3 5.03 0.0 0.30
15.01 50.01 26.13 6.671 13,325 1.14 2,471 54.6 4.30 1.04 3,418 39.3 5.95 0.0 0.00
50.01 55.01 23.38 6.671 12,365 1.16 1,374 54.1 3.61 1.04 3,017 37.1 5.31 0.0 0.00
55.01 50.01 31.63 6.671 12,669 1.18 1,386 43.8 2.92 1.05 2,677 34.7 5.64 0.0 0.00
50.01 55.01 14.38 6.671 12,419 1.20 369 33.3 2.22 1.05 2,385 32.0 5.47 0.0 0.00
55.01 70.01 17.13 6.671 12,207 1.22 557 20.7 1.38 1.06 2,123 73.8 5.25 2.1 0.14
70.01 75.01 19.88 6.671 12,024 1.25 109 4.3 3.29 1.06 1,896 75.6 5.04 4.9 3.33
75.01 30.01 42.63 6.671 11,864 1.24 0 0.0 0.00 1.06 1,708 72.8 4.85 7.6 0.51
30.01 35.01 45.38 6.671 11,724 1.24 0 0.0 3.00 1.07 1,524 69.2 4.61 0.0 0.00
35.01 90.01 48.13 6.571 11,600 1.25 0 0.0 0.00 1.07 1,356 65.2 4.35 0.0 0.00
90.01 95.01 50.88 6.671 11,489 1.28 0 0.0 3.00 1.08 1,193 60.7 4.05 0.0 3.00
95.01 100.01 53.63 6.671 11,390 1.29 0 0.0 0.00 1.08 1,049 56.3 3.75 0.0 0.00

1001 36.2 79.7 0.98
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Analysis North 138 kV IntertJC Review

a m l p  c m

■Jr.it Size = 57 XX
Ir.crexejicai Heat Hate, 501 - iDOt = 5,591Btu/kXh
Heat Rate at 501 = 11,029 Btu/xXh

Hasting Transfer Liait, Output: 61 XX
N'ev Transfer Liait, Output = 139 XX

Available Ancscrage Spin = 13 XX
, -Ui.

EXISTING MEW 1 ’Jnprot- Ur.prot-

Unit Leading

Average
Range
Lead Leading 
XX Prob.

Range i
Heat . Reshape Reshape Gas 
Rate i Req't Savings Savings 

Btu/Wh 1 XXh/XXh 3tu/kXh XBtu/hr

Weighted
Gas

Savings
XBtu/hr

Reshape
Req't

KXh/XXh

Reshape Gas 
Savings Savings 
Btu/Wh XBtu/hr

Weighted
Gas

Savings
XBtu/hr

t ected ected 
S -> N S -> N 

Transfer Transfer 
XX XX

0.01 5.01 2.18 3.001 93,351 1.01 88,673 192.9 0.00 1.00 83,733 193.0 0.00 0.0 0.00
5.01 10.01 6.53 3.001 39,173 1.03 29,322 191.3 0.00 1.01 29,506 192.5 0.00 0.0 0.00

10.01 15.01 13.88 3.001 27,313 1.05 17,259 187.7 0.00 1.01 17,617 191.6 0.00 0.0 3.00
15.01 23.01 15.23 0.001 l L f i . l l 1.37 11,998 . 182.7 0.00 1.02 12,477 190.0 0.00 0.0 0.00
20.01 25.01 19.58 3.001 19,153 1.10 8,937 174.9 0.00 1.03 9,604 188.0 0.00 0.0 0.00
25.01 30.01 22.93 6.671 17,660 1.13 6,866 161.3 10.95 1.03 7,741 135.2 12.35 0.0 0.00
30.01 35.01 23.28 6.671 16,119 1.16 5,335 150.9 10.06 1.04 6,414 182.2 12.15 0.0 0.00
35.01 10.01 32.63 6.671 15,503 1.19 4,124 134.5 8.97 1.05 5,162 178.2 11.88 0.0 0.00
10.01 15.01 36.98 6.671 11,812 1.22 3,115 115.2 7.68 1.05 1,701 173.8 11.59 2.0 0.13
15.01 50.01 11.33 6.671 14,263 1.23 2,430 100.4 6.70 1.06 4,079 168.6 11.21 5.3 0.42
50.01 55.01 15.68 6.671 13,818 1.21 1,935 33.1 5.89 1.07 3,561 162.7 10.81 10.7 0.71
55.01 60.01 50.03 6.671 13,150 1.27 1,230 61.5 4.10 1.08 3,134 156.8 10.45 15.0 1.00
60.01 65.01 51.38 6.671 13,111 1.29 714 10.5 2.70 1.08 2,711 119.2 9.95 19.1 1.29
65.01 70.01 53.73 6.671 12,878 1.31 278 16.3 1.09 1.09 2,405 111.2 9.42 23.7 1.58
70.01 75.01 63.08 6.671 12,652 1.35 0 0.0 0.00 1.10 2,091 132.1 3.81 0.0 0.00
75.01 80.01 67.13 6.671 12,454 1.40 0 0.0 0.00 1.11 . 1,835 123.7 8.25 0.0 0.00
80.C1 35.01 71.78 6.671 12,281 1.11 0 0.0 0.00 1.12 1,581 113.5 7.56 0.0 0.00
35.01 90.01 76.13 6.671 12,127 1.49 0 0.0 0.00 1.12 '.349 102.7 6.84 0.0 0.00
90.01 95.01 80.18 6.671 11,990 1.56 0 0.0 0.00 1.13 l,i24 90.5 6.03 0.0 0.00
95.01 100.01 81.83 6.671 11,867 1.63 0 0.0 0.00 1.14 914 77.5 5.17 0.0 0.00

1001 58.1 112.5 5.11

46



AiuUv iu  Nonii 138 kV taienie Review

Beluga CT#5.

7r.it S;:e = ••= NX
Increnentai Heat Rate, 531 - i-Ct = 13,314 Btu/kXb
Heat Rate at 331 = 35.312 3tu/XXh

!xistir.g Transfer Liait, Cutput = 
New Transfer Liait, Output;1

Hi xx
113 NX

Available Anchorage Spin XX

Unit Leading

Average
Range
Lead Loading 
XX Prob.'

Range
Heat
Rate

sta/tth

Reshape
Req't

XXh/NXh

EXISTING

Reshape Gas 
Savings Savings 
Btu/Wh XBtu/hr

Weighted
Gas

Savings
XBtu/hr

Reshape
Reo'i:

XXh/XXh

NEX

Reshape
Savinas
Btu/Ufh

Gas
Savings
XBtu/hr

Weighted
Gas

Savings
XBtu/hr

wtd.
Unprot- Unprot­
ected ected 
5 -> N S -> S 

Transfer Transfer 
XX XX

3.01 5.01 1.65 0.001 92,374 1.30 31,911 135.2 3.00 1.00 31,945 135.2 0.00 0.0 0.00
5.31 10.31 4.95 3.001 33,234 1.32 27,070 134.0 0.00 1.01 27,259 134.9 3.00 0.0 3.00

13.01 15.31 3.25 3.001 27,306 1.04 15,988 131.9 3.00 1.01 16,270 134.2 0.00 0.0 0.00

15.01 20.01 11.55 0.001 22,623 1.05 11,148 123.3 0.00 1.02 11,540 133.3 3.00 0.0 •3.30
23.01 25.31 14.35 3.001 20,321 1.07 8,331 123.7 0.00 1.02 8,876 131.8 0.00 0.0 3.00
25.01 30." 13.15 5.671 13,365 1.09 6,510 118.2 7.38 1.03 7,173 130.2 3.68 0.0 0.00

33.01 35.0* 21.45 6.671 17,219 1.11 5,110 109.6 7.31 1.03 5,979 128.3 3.55 0.0 0.00

55.01 40.01 24.75 6.671 16,378 1.13 4,036 39.9 6.66 1.04 5,075 125.6 3.37 0.0 3.30
40.01 45.01 28.05 6.671 15,735 1.16 3,123 37.6 5.84 1.04 4,384 123.0 3.20 0.0 3.00
45.01 80.31 31.35 6.671 15,223 1.17 2,431 76.2 5.08 1.05 3,312 119.5 7.>7 0.0 0.30
50.01 55.01 34.65 6.671 14,317 1.20 1,734 60.1 4.01 1.05 3,352 116.2 7.74 c.o 3.00
55.01 V  ' 37.95 6.671 14,477 1.23 1,100 41.7 2.78 1.06 2,939 111.5 7.44 3.0 0.20
HO.01 13.1)1 41.25 6.671 14,192 1.23 728 30.0 2.00 1.06 2,604 107.4 7.16 6.3 3.42
55.01 •0.31 44.55 6.671 13,950 1.25 267 11.9 0.79 1.07 2,295 102.2 6.32 9.6 0.64
70.01 '5.31 47.85 6.671 13,740 1.25 43 2.1 0.14 1.07 2,035 37.4 6.49 12.3 3.36
75.01 90.01 51.15 6.671 13,558 1.28 0 0.0 0.00 1.08 1,777 90.9 6.06 0.0 3.00
80.01 35.01 54.45 6.671 13,398 1.29 0 0.0 0.00 1.08 1,565 35.2 5.68 0.0 3.00
35.01 90.01 57.75 6.671 13-256 1.31 * 0.0 0.00 1.09 1,355 78.2 5.22 0.0 0.00

90.01 95.01 61.05 6.671 13,129 1.33 0 0.0 0.00 1.10 1,163 71.3 4.75 0.0 0.00

95.01 100.01 64.35 6.671 13,016 1.37 0 0.0 0.00 1.10 984 63.3 4.22 0.0 0.00

1001 42.5 103.4 2.11
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Analysis North 138 kV Intcrue Review

A M L P  C T # 4

Unit Size = 33 HM
Ir.creiental Heat Rate, 501 -1001 = 9,372 Btu/Mh
Heat Rate at 501 1 13,475 atu/kHh

Existing Transfer Lisit, Output = 61 ffl
New Transfer Lir> -.nut - 139 !W

Available Ancncraae :pm = 35 HH ! wtd.
EXISTING NEW ' 'Jnprct- Unprot-

Unit Loading

Average
Range
Load Loading 
Si Prob.

Range
Heat
Rate

Btu/tfn

Reshape
Req't

Weighted 
Reshape Gas Gas 
Savings Savings Savings 
Btu/XWh KBtu/hr KBtu/hr

Ri shape Reshape Gas 
Savings Savings 

fflh/Wh Btu/XWh KBtu/hr

Weighted 1 ected ected 
Gas S -> H S -> N 

Savincs ilransfer Transfer 
KBtu/hr i Hi W

0.01 5.01 0.83 0.001 191,432 1.00 182,060 150.2 0.00 1.00 182,060 150.2 0.00 3.0 0.00
5.01 10.01 2.48 3.001 70,059 1.01 60,602 150.0 0.00 1.00 60,661 150.1 0.00 0.0 0.00
10.01 15.01 4.13 0.001 45,784 1.02 36,241 149.5 0.00 1.01 36,360 150.0 0.00 0.0 0.00
15.01 20.01 5.78 0.001 35.381 1.02 25,794 149.0 0.00 1.01 25,943 149.8 0.00 0.0 0.00
20.01 25.01 7.43 0.001 2f 501 1.03 19,927 148.0 0.00 1.01 20,137 149.5 0.00 3.0 0.00
25.01 30.01 9.08 6.671 25,923 1.04 16,159 146.6 9.78 1.01 16,433 149.1 9.94 0.0 0.00
30.01 35.01 10.73 6.671 23,377 1.05 13,568 145.5 9.70 1.01 13,873 148.8 9.92 0.0 0.00
35.01 40.01 12.38 6.671 21,509 1.06 11,610 143.7 9.58 1.02 11,979 148.2 9.88 0.0 0.00
40.01 45.01 14.03 6.671 20,081 1.07 10,090 141.,K 9.43 1.02 1C,524 147.6 9.84 0.0 0.30
45.01 50.01 15.68 6.671 18,954 1.08 8,869 139.0 9.27 1.02 9,384 147.1 9.81 0.0 0.00
50.01 55.01 17.33 6.671 18,042 1.09 7,862 136.2 9.08 1.02 8,444 146.3 9.75 0.0 0.00
55.01 60.01 13.98 6.671 17,288 1.09 7,060 134.0 8.93 1.03 7,663 145.4 9.69 0.0 0.00
60.01 65.01 20.63 6.671 16,654 1.10 6,305 ’30.0 8.67 1.03 7,017 144.7 9.65 3.0 0.00
65.01 70.01 22.28 6.671 16,115 1.11 5,667 126.2 8.42 1.03 6,450 143.7 9.58 0.0 0.00
70.01 75.01 23.93 6.671 15,650 1.13 5,102 122.1 3.14 1.03 5,958 142.5 9.50 0.0 0.00
75.01 80.01 25.58 6.671 15,245 1.14 4,596 117.5 7.84 1.04 5,525 141.3 9.42 0.0 0.00
90.01 95.01 27.23 6.671 14,889 1.15 4,111 111.9 7.46 1.04 5,155 140.4 9.36 0.0 0.00
35.01 90.01 28.88 6.671 14,574 1.16 3,691 106.6 7.11 1.04 4,813 139.0 9.26 0.0 0.00
90.01 95.01 30.53 6.671 14,293 1.17 3,357 102.5 6.83 1.04 4,504 137.5 9.16 0.0 0.00
95.01 100.01 32.18 6.671 14,040 1.18 2,970 95.6 6.37 1.05 4,237 136.3 9.09 0.0 0.00



■-............
1

AmUysu North 138 kV Intc'ije Review

S u m m a r y  for All Units

I ' n i t  Mane

i
i
; P ro b . j 
M a rg in a l i

-  -  E x is t in g  -  -  i 
i j ig n t e d  i 

Reshape Reshape | 
S av in g s S av in g s i 
MBtu/hr MBtu/hr i

- - - M e w ..............................E x is t in g  -  -
Weighted ; W eighted 

Reshape Reshape i U n p ro t. I’n p r o t . 
S av in gs S av in g s iT r a n s fe r  T ra n s fe r  
H B tu /h r MBtu/hr | MW MW

Be luga CC/8 i 3? .51| 36.2 13.6 1 103.4 33.3 4.33 1.62

AMLP CC/56 •7.511 69.8 26.2 j 104.7 39.3 2.04 0.77

Be luga CT/3 5.011 36.2 1.8 | 79.7 4.0 0.98 0.05

AHLP CT/8 9.011 58.1 5.2 | 142.5 12.8 5.14 0.46

B e luga  CT/5 3. n i | 42.5 3.4 | 103.4 8.3 2.11 0.17
AMLP CT /4 3.01| 126.6 3.8 | 143.9 4.3 0.00 0.00

54.0 107.4 3.07
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OVERVIEW- 
BITTER CRAB 

DISEASE



A la sk a  S tate  L eg islatu re
H o u s e  o f  R e p r e s e n t a t iv  e s

R e p r e s e n t a t i v e  F r a n  U l m e r  
M E M O R A N D U M

1
TO: Rep. Lyman Hoffman, ( 

House FifOice Subcoiji

?hair

mittee on A F G & G  Budget

FROM: Rep. FranAJlm

DATE: January 29, 1990

R E Funding for monitoring program for bitter crab disease 

in Tanner crab

I a m  requesting an addition of $78.1 to the Commercial Fisheries 

component in the A D F & G  budget for two programs dealing with the 

bitter crab disease.

Hematodinium . or bitter crab, as it is more commonly known, is a 

disease which makes tanner crab very bitter in taste and unable to 

eat. It is estimated that 9 0 %  of all tanner crab in the Northern 

Southeast area including Lynn Canal is infected with this disease at 

this time. The mortality rate is 1 0 0 %  and the disease is very 

infectious, so m a n y  of our most productive crab fishing areas in 

Southeast are becoming barren wastelands. For m a n y  years, crab 

fishermen w h o  discovered the disease in their catch, simply threw 

the bad crab overboard, many times in an area different from where 

the crab were caught. W e  now know that the disease can spread 

through these dead, raw carcasses to otherwise good crab stocks. An 

increment of $51.1 is needed to determine acceptable means of 

disposing of infected crab, and to address the issue of the 

seasonality of the disease to determine if a change in the 

harvesting season could significantly reduce the incidence of 

unmarketable crab.

D i s t r i c t  4 B  —  J u n e a u  

P .O . B O X  V  •  J u n e a u .  A l a s k a  9 9 8 1 I - 3 I 0 0  •  ( 9 0 7 ) 4 6 5 - 4 9 4 7



( A l a s k a  j S i a i e  ' l e g i s l a t u r e

R E P R E S E N T A T I V E  B I L L  H U D S O N C O M M ITTEES :

P.O. B O X  V  
Juneau. Alaska 

99811
< 9 0 7 ) 4 6 5 - 3 7 4 4  Or 4 9 9 1

TTansponatiGn
Resources

ForeignTTacle

F I N ANCE S U B C O M M I T T E E S  
DOT/PF 
C & R A

May 23, 1989

The H ono rab le  S te v e  Cowper 
Governor o f  A la s k a  
P.O . Box A
Jun eau , AK 99811-0101 

Dear G o ve rn o r Cowper:

I  am a s k in g  f o r  y o u r  h e lp  in  i d e n t i f y i n g  th e  e x t e n t  o f  a s i g n i f i c a n t  
d is e a s e  now a f f e c t i n g  th e  n o r th e rn  S o u th e a s t  A la sk a  ta n n e r  c ra b  
p o p u la t io n s .

M r. Jo seph  Donohue o f  S i t k a  Sound S ea fo o d s and th e  M/V STORM FRONT 
i d e n t i f i e s  th e  o b s e r v e d  p ro b lem  o f  th e  " b i t t e r  c r a b "  d is e a s e  q u i t e  w e l l 
in  th e  a t t a c h e d  p ap e r d a te d  M arch 23, 1989.

I  w ou ld  a p p r e c ia t e  the D epartm en t o f  F is h  and Game m aking some e f f o r t  to  
a n a ly z e  t h i s  a p p a re n t g ro w in g  i n f e s t a t i o n  and s e e k in g  some s o lu t io n .

I  r e a l i z e  th e  l e g i s l a t u r e  d i d n ' t  a d e q u a te ly  fu n d  th e  d ep a rtm en t f o r  t h i s  
re s e a r c h  G o v e rn o r , b u t  th e  sp re a d  o f  t h i s  d is e a s e  may je o p a r d iz e  t h i s  
e n t i r e  c r a b  f i s h e r y  u n le s s  we move now.

Any h e lp  yo u  can g iv e  w i l l  be a p p r e c ia t e d .

' " y.

tn 11 Hudson

c c :  S e n a to r  Duncan
S e n a to r  E l ia s o n  
R e p r e s e n ta t iv e  G o ll 
R e p r e s e n ta t iv e  G ru s s e n d o r f  
R e p r e s e n ta t iv e  U lmer 
C om m iss ione r C o l l in s w o r th  
Mr. Jo e  Donohue

BH/klc

R E P R E S E N T IN G  
AlASKAS CAPITAL CITY



January 23, 1990

Representative Bill Hudson 

Alaska State Legislature 

P.O. Box V 

Juneau, AK 99811

Dear Representative Hudson:

Joe Donohue, Chairman of ASMI's Quality sub-committee on Bitter 

Crab Disease contacted me about a meeting on Monday, January 29th 

at 8:30 a.m. with you to discuss the status on the problem of 

bitter crab. I hope that the attached material is helpful in 

providing you with some background on the subject.

I look forward to meeting you.

Resoectfullv.

Kevin O' Sullivan

Quality Program Coordinator

Alaska Seafood Marketing Institute 
P.O. Box DX



PROJECT DESCRIPTION:

IDENTIFICATION OF THE PROBLEM

The Tanner crab (Chionoecetes bairdi and C. opilio  ̂ fishery 
in Alaska is a multi-million dollar industry which, as a result of 
the decline of king crab populations, represents the primary crab 
fishery remaining in Alaska. In Southeast Alaska this industry 
nets an annual worrh of about $4 million dollars per year. The 
Bering Sea component of this fishery is vastly larger.

Since 1985, an increasing number of Tanner crabs from S.E. 
Alaska have been found to be infected with a parasitic 
dinoflagellate similar to Hematodinium sp. (known to infect blue 
crab on the east coast of tha U.S.). In 1988 and 1989 an 
increasing number of crabs from the Bering Sea have also been found 
to harbor the parasite. This dinoflagellate causes a syndrome 
known as Bitter Crab Disease. Crabs affected with the syndrome 
have a pink carapace, milky hemolymph, and chalky-textured meat 
which has a distinctly bitter aspirin-like flavor-. Such animals 
are non-marketable.

Unfortunately, fishermen discovered early on that they could 
identify infected crabs by the pink carapace and such crabs were 
then thrown overboard. This practice has resulted in the spread 
of the disease throughout S.E. Alaska and the Bering Sea. Some 
areas in the S.E. have an incidence of this disease as high as 

100%. In 1985 Sitter Crab Disease was only found in the upper Lynn 
Canal. In 1986 it had spread to some locations in the S.E.. In 
1987 it had spread to numerous additional locations in the S.E. and 
those regions previously identified as positive had a much higher 
incidence. In 1988, the disease was found in the Bering Sea and 
still more new locations in the S.E. previously thought to be 
negative have been found to be positive for the disease. Several 
areas in the S.E. are already closed to commercial Tanner crab 
fishing due to heavy infection rates of the parasite. At the rate 
the disease is spreading, more areas could be closed down in the 
near future due to the disease. This is a significant problem as 
many fisherman have permits to fish for both king and Tanner crab 
and they already have lost the ability to fish for king crab in 
many areas.

Processors have suffered significant economic losses in the 
past few years as a result of purchasing tainted crabs and then not 
being able to sell them. Now the fishermen are suffering as the 
processors will not buy crabs with visible signs of the disease. 
The Alaska Department of Fish and Game Commercial Fisheries 
Division has found that as much as 40-80% of the Tanner crab
brought to the processors this season by S.E. fishermen is
unmarketable due to this disease. This has resulted in a 

significant loss of revenue for the fishermen and a decrease in the 
effective catch per unit effort. The ADF&G Commercial Fisheries 

Division has estimated a loss of over 80,000 lbs of crab worth over 
$220,000 this season due to Bitter Crab Disease. These values do 
not include the number of diseased crabs sorted out by the
fishermen prior to going tc the processors. Some fishermen were 
throwing away over 50% of their catches. Consequently this



$220,000 value could increase substantially if the amount of crab 
sorted out by the fishermen was included. The economic impact this 
disease has had on the industry in recent years appears to be 
increasing along with the increased incidence of infected crabs.

Some preliminary work on the pathogenesis of Bitter Crab 
Disease has been conducted within the last year. However, for a 
management plan to be made by ADF&G, much more information is 
needed. Just a few of the questions which need addressing include: 
is there a seasonality associated with the disease; what is the 
geographic distribution of the parasite and is the parasite in S.E. 
the same as that in the Bering Sea; what is the life cycle of the 
parasite; are other species of crabs susceptible to the infection. 
Processors need to know if they can market low level infected 
crabs. Consequently, the compound causing the bitter flavor and 
meat deterioration has to be identified and a correlation made 
between the level of infection, concentration of the compound and 
the quality of the meat.

The purpose of this project is to conduct a study of the 
parasitic dinoflagellate which causes Bitter Crab Disease in Tanner 
crabs. The study will involve determination of: the mortality 
rates and seasonality of the disease in wild populations of crabs 
in S.E. Alaska; seasonal incidence and intensity of the disease in 
Bering Sea Tanner crabs; the oxygen carrying capacity, glycogen 
levels and osmoregulatory capability of infected hemolymph; the 
effect of stressors on exacerbating the disease; what compound 
causes the bitter flavor and what concentrations are necessary to 
do so; how do these concentrations correlate with the arbitrary 1+, 
2+, 3+, 4+, 5+ designations for degree of infection in crabs; and 
is the parasite in the Tanner crab in the Bering Sea the same as 
that in S.E. Alaska.

This project should be considered in the Alaska Region 
priority section (E.l.e.) as it involves disease control of a 
commercially important species. If the concerns mentioned above 
are not addressed and nothing done to manage the disease then the 
Alaska Tanner crab fishery will soon go the way of the Alaska king 
crab fishery. Nothing can be done to protect this fishery until 
we understand more about the parasite and the pathogenesis of the 
disease.

B) PROJECT GOALS AND OBJECTIVES

The study will provide basic knowledge concerning the biology 
and pathogenicity of the dinoflagellate causing Bitter Crab 
Disease. This information will be used by ADF&G to make management 
decisions concerning ways to reduce the spread and the incidence 
of the disease without hurting the industry. The project will also 
provide the industry with a "yardstick" so that they will know what 
degree of an infection in a crab will result in an unmarketable 
product and how to test for it. Thus, trained individuals could 

monitor suspected crabs for the processors much in the way that 
fruit and vegetable canneries have people on line who monitor the 

quality of the products being canned or frozen.
This information will be provided by addressing the following 

objectives:



1. Determine the mortality rate due to Bitter Crab Disease 
in wild crab populations from two regions most similar to the S.E. 
Tanner crab fishing grounds, such as Auke Bay, and Eagle River, AK.

2. Determine the seasonal incidence and intensity of Bitter
Crab Disease from the Bering Sea and from Auke Bay, and Eagle
River, AK. and the geographic distribution of the agent.

3. Determine the oxygen carrying capacity, blood glycogen
levels and osmoregulatory capabilities of infected vs non-infected 
crabs.

4. Determine the effects that stressors such as overcrowding, 
handling and increases in freshwater or saltwater have on 
exacerbating the disease.

5. Determine what the compound is that causes the bitter 
flavor.

6. Determine what concentrations of this compound are 
necessary to cause the off-flavors and how these concentrations 
correlate with the existing 1+ to 5+ designations used to describe 
the severity of infection.

(7^) Conduct quantitative tasting panels using meat from crabs 
vario'ilsly infected with the parasite to determine the marketability 
of low level to moderately infected crabs.

8. Determine if the parasite in the Bering Sea is the same 

as the parasite in the S.E.. This can be accomplished by simple 
DNA hybridization techniques.

It is difficult, if not impossible to assign any exact dates 
of results when experimenting with wild animals in a laboratory and 
when sampling animals in their natural habitat. Additionally, 
Bitter Crab Disease is a slow, chronically developing disease, not 
an acute one, consequently any work on such agents takes longer 
than with microbes causing acute diseases. Be that as it may, the 
dates listed should provide an approximate timeline to be used to 
evaluate the progress of the study.

The project should be completed 24 months after the start of 
the mark/recapture work in Auke Bay. The final report will be 

submitted within 2 months of completion of the project. The list 
below represents the work being conducted within that time:



T o some folks this title may suggest a recipe for a gourmet 
confection gone awry orperhaps an emotional tale of 
pleasure and woe. It is neither of the above but instead 

refers to a taste problem found in Thnner crab meats from cer­
tain harvest areas in Alaska's panhandle.

Some Southeast Thnner crab sport fishermen have had an 
unpleasant surprise when it came time to cook and eat their 
catch. At times the usual firm flesh with its sweet flavor has 
been replaced by a chalky meat having a bitter asprin-like after­
taste. Such crabs can be recognized beforehand by an exag­
gerated pink shell and m ilky appearing tissues and blood 
observed by cracking a walking leg.

The undesirable flavor and meat quality actually are clinical 
signs of "bitter crab disease” caused by a tiny single celled blood 
parasite belonging to the taxonomic group o f microorganisms 
known as d i n o f l a g e l l a t e s . In general, dinoflagellates are a 
curious collage of organisms, most of which are photosynthetic 
and classified as algae. A few c f  these plant forms are also able 
to produce potent toxins responsible for "red tides" and 
paralytic shellfish poisoning. The Thnner crab dinoflagellate, 
however, is a rare parasitic type which is more like a protozoan 
than algae. Although distasteful, it is harmless i f  accidentally 
consumed by humans. Personnel from both the Fisheries 
Rehabilitation, Enhancement and Development (FRED) and 
Commercial Fisheries Divisions of ADF&G have been study­
ing the bitter crab parasite for over a year to determine infor­
mation about its life history and potential effect on Thnncr crab 
populations.

The organism, although simple in appearance, has a com­
plex life cycle involving three distinct forms: a vegetative stage 
and two different dinospore (or moving morphological) stages. 
The vegetative stage functions as a replicative form of the 
organism in the host and is a round nonmoving cell approx­
imately two to three times the size o f a crab blood cell. These 
vegetative stages cannot naturally infect other Thnner crabs but 
multiply to tremendous numbers within the blood of previously 
infected crab hosts. They eventually replace most o f the blood 
cells and much of the normal crab tissues since crab blood nor-
14

mally travels some distance in open channels within all parts 
o f the crab’s body. Most Thnner crabs infected w ith the 
vegetative stages of the parasite die before the stages can develop 
into dinospores, a process called sporulation. When a crab host 
survives long enough to allow sporulation, all vegetative stages 
become transformed within a few days.

T\vo types o f dinospores can occur but not both within the 
same crab host. One spore type is large and slow moving, while 
the other is a much smaller rapidly swimming spore. Both are 
propelled by two flagella (organ of movement). Dinospores arc 
the end stages o f the parasite and function to perpetuate its 
life cycle by escaping the old host and penetrating a new one. 
Once inside the new host, the spore(s) would conceivably ger­
minate into a vegetative stage, thus completing the circle of life. 
A mystery yet remaining is whether both dinospore types are 
infectious. They may instead represent male and female cells 
which must first unite with each other outside the crab host 
to form the infectious stage of the parasite. In either case, 
sporulation kills the surviving crab host within one to two days, 
allowing escapement o f dinospores into seawater when crab 
tissues decay.

Laboratory experiments have shown that all parasitized Thn- 
ner crabs die. However, the progression of the disease and host 
death may take from 6 to 10 months, a process which may be 
prolonged further by colder seawater temperatures. Conse­
quently, some crabs may survive for more than one season in 
colder waters; and distribution of the parasite might be limited 
to the warmer latitudes in southeast Alaska.

The seasonality of bitter crab disease is still being investigated 
and it is not yet certain whether the life cycle of the parasite 
is completed within one year. As suggested by laboratory ex­
periments, sporulation o f vegetative stages and infection of 
other crabs by dinospores may occur in August and September 
when seawater temperatures average above 7 °C. Vegetative 
stages developing from dinospores multiply within crab tissue-, 
producing the chalky meat and bitter flavor. By the following 
February or March commercial crab fishermen are able to detect 
visually those crabs affected by the disease. Some parasitized
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..'Lihs would liavi* M s u m \c  uniil August a iiJ  Septem ber lo allow 
spoi illa tion  Io iencw the c u le .

I lie parasite, while in I lie process o f icp io d u c in g  and feeding 
011 c rab  host (issues and fluids, causes m uscle libers (o break 
dow n, p roducing  p o o r m eal quality. F lavor becom es b land  as 
a result o f  tissue degradation . T he b itter aftertaste  is m ost likely 
a result o f  ex tracellu lar substances produced  by the vegetative 
parasite 01 o ie .unc iiialeiials a n  Inn the actual parasite cell. T he 
severity o f  both poor meat quality  and o ff  flavor is directly pro- 
p o itio n a l 10 the progression o f  the  disease and  the num bers 
o f  the parasite  w ith in  the crab host.

Commercial fishermen and seafood processors in southeast 
Alaska have been aware of chalkiness anu bitter flavor in Tan­
ner crabs for at least the past several years. In most instances 
affected meal lots are considered lo ssfi. Such losses are 
minimized by sorting the pink and milky crabs from the catch 
on the fishing grounds and at the processor boats or facilities.

The bitter crab dinoflagellate probably evolved within 
southeast Tanner crab populations long before man began ex­
ploiting the resource. However, it may have gone unnoticed 
when seasons for harvest occurred earlier in the life cycle of 
the parasite during late fall or early winter and when the market 
product in demand was meat rather than sections. Low meat 
yield and off-flavor are more noticeable in the latter market 
form. I f  the dinoflagellate parasite has an annual life cycle, meat 
deterioration and off-flavor would become more noticeable as 
the disease progresses into February and March. Changing to 
a commercial season during the earlier stages of the disease 
might allow ail crabs to be marketable and make sorting of af­
fected crabs unnecessary. This alternative is speculative and 
needs further investigation. Sorting can be an additional hazard 
in spreading this disease to healthy Tanner crab populations 
when infected crabs are transported then culled and released 
into distant waters near the seafood plants or from processor 
boats. An important realization is that any naturally occurring 
disease has the potential to negatively impact wild animal 
populations when human intervention proceeds without 
necessary precautions. These are common sense approaches

l acing page: luiuicr crabs in­
fected willi Ihe lu llcr er.il> 
diunllai'cllalc exhibit an exag­
gerated pink shell color (bot­
tom) when compared (o 
healthy crabs (lop).

A photomicrograph taken by 
a scanning electron micro- 
scope at high magnification 
shows droplets of an extracel­
lu lar substance exuding from
nonmoving vegetative stages of the parasite (left). These 
vegetative stages taler sporulate into either the lurge (right) 
or small type (bottom) of biflagelialed dinospore.

which include maintaining the status quo by not overharvesting 
and not disseminating the disease, either of which or both would 
tip the balance in favor o f the disease agent.

Many questions remain concerning bitter crab disease and 
include the distribution of infected Tanner stocks and whether 
other Alaskan crab species can become infected. Recent 
laboratory studies have shown that red king crabs are immune 
to infection by the parasite. Continued investigation and pru­
dent managment o f Tanner crab populations should allow this 
disease and resultant problems in meat quality to be controlled.

Theodore R. Meyers is Principal Fish Pathologist, FRED Divi­
sion, Juneau. He holds a Ph.D. in veterinary medicine from 
Cornell University and a Master’s degree in fish pathology from 
Oregon State University.

The author and three co-authors, Tim Keoneman and Cathy 
Botelho of the Commercial Fisheries Division, and Sully Short 
o f FRED Division, have treated this subject more thoroughly 
in an extensive paper to be published in late 1987. Ken Imamura, 
also with the Commercial Fisheries Division, has participated 
in this study.

November— December 1987 15



BITTER CRAB DISEASE 
Hematodinium 3p.

JANUARY 1987 During the February 15 to March 25, 1986 Tanner fishery, the
fleet found a significant percentage of unmarketable crab in waters adjacent to 
Sullivan Island. In order to protect the remaining stock in that area and to 
reduce the potential for transportation of infected crab to other locations, an 
EO was written to close all waters of Lynn Canal north of the lattitude of Point 
Sherman Light and south of the lattitude of the southermost tip of Point 
Seduction, and all waters of Chilkat Inlet north of the lattitude of the southern 
tip of Point Seduction for the January 15, 1987 Tanner fishery.

JANUARY 1988 Areas closed during the January 1987 fishery were reopened
for the January 1988 fishery because samples collected between seasons suggested 
a lessening of the severity of the incidence of the disease. However, 
populations were found to be at low levels, possibly as a result of the 
infection.

FEBRUARY 1989 A  news release issued in response to public inquiries regarding 
disposal of bitter crab. In some areas the organism was detectable in more than 
80 percent of all sizes and both sexes of Tanner crab. When crab such a3 these 
are retained and transported from areas with high rates of infection to areas 
of low infection there is risk to healthy stocks.

1. Most effective disposal: sanitary landfill
2. Less effective, in order of probable effectiveness:

a: cooking followed by approved grinding and marine discharge
b: killing the crab and retaining in leakproof containers
c: least desirable AND MOST FREQUENTLY EMPLOYED METHOD: over board

dumping of newly dead or live infected crab. THe potential exists
for healthy crab either consuming or contacting infected crab and
becoming infected themselves.

JANUARY 1990 A  staff proposal to allow flexible season, openings in area3 with 
known high incidence of the disease to possibly maximize utilisation of infected 
crab is presented for consideration by the Board of Fisheries. The progression 
of the severity of infection in individual crabs seems to be from a low level 
in late summer or early autumn to a higher level in winter and early spring. 
Earlier openings in areas of known high incidence could allow harvest of infected 
crab before the full development of bitter taste associated with the later 3tages 
of infection.

Steps that management has taken:

When did the disease first appear?

"What we now recognize as signs and symptoms of infected crab has been prevalent 
in various geographic locations since 1974. At that time the season extended 
from September through April, progressed at a slow rate with fewer vessels."

In March 1985, a southeastern processor purchased and packed crab which 
proved to be bitter. They suffered both significant money and market losses.

In February 1986, this same processor discontinued buying Tanners from upper Lynn 
Canal because of quality control roblem3...a bitter ta3te evident in crab from 
a "pre-molt stage". They took a . ; of $40,000 to $50,000 from crab purchased
the prior year and feared a me al claim against them. Vessels normally 
delivering from Lynn Canal to them, took their catch elsewhere. Port samplers



in Juneau brought some of the "molting" crab to Dr. Ted Meyers to validate the 
suspicion that the bitter taste was associated with more than a biochemical 
change prior to molting. The body of knowledge on Hematodinium has 3lowly grown 
since.

What have the fishermen lost?

Not all fishermen are sorting their catches on the grounds, either because they 
are unable to identify the diseased crab visually or they are keeping their 
entire legal catch for the processor to sort. On one delivery last year, a 
fishermen was quoted as saying "didn't seem to notice it (bitter crab)". From 
his catch during rough weather in the canal, 1,346 pounds were accepted; and 
1,243 pounds of hi3 delivery rejected. Until this past season, not all
processors provided deadloss information as required.

Those that are sorting on the grounds are most often having to return their catch 
to the sea. Others have kept the diseased crab on deck to freeze and then dumped 
them overboard; others have actually disposed of their bad crab on land. Most 
of these figures, of course, have not been reported a3 deadloss to the 
department.

Deadloss estimates are very conservative. As the industry has learned to
visually sort for this disease and generally become more informed about this 
disease, the accuracy of reporting has also improved. There is some debate 
whether the not^d increase in reported pounds of rejected crab is due to better 
reporting or a spread and intensification of the disease. Historical fish ticket 
information on Tanner deadloss delivered to the dock follows:

Unmarketable Lbs

1985/86 454
1986/87 4,416
1987/88 25,625
1988/89 80,188

% of Total Catch $ Value

0.05 568.00
0.40 7,286.00
2.00 57,656.00
5.20 220,517.00

What research/sampling is being done?

Su r veys:
a: Samples have been collected from various bays in SE during the past

four year3 while conducting the red king crab research cruises, 
b: A limited amount of mark/recapture data is available from a

naturally diseased population in the Sullivan Island area, 
c: Some directed test fishing monies have allowed us to take samples

in the Sullivan Island area.

Dockside:
a: Samples (100 per delivery) have been taken from catches delivered

from a specific fishing location, 
b: Since the 1985/86 season limited information has been collected

from dockisde interviews at the processing facilities in SE.

How has the research/sampling been "funded" to date?

Dr. Ted Meyers has read all slides on a "time available" b a s i3, as an additional 
task to his regular duties.



Sample collections and slide preparation has been accomplished during red king 
crab cruises and utilized time, slides, syringes, stain kits and other supplies 
purchased with population estimate and test fishing funds.

What work needs to be done?

1. Dissemination of information to the fleet and processors. Document and 
emphasize the severity of the disease to the health of the resource, suggest 
means of minimizing spread of disease from areas of high incidence to areas 
with l ittle or no reported incidences of the disease.

2. Implement reasonable and appropriate measures for disposal of diseased crab. 
Implement measures to minimize transport of diseased crab by fishermen and 
tendering vessels.

3. Research to understand the impacts of the disease on Tanner crab stocks and 
on their management.
a. D e t e rmination of life history, infectivity, seasonality, and other 

biological and physiological parameters associated with Hematodinium.
b. Analysis of the relationship between the progressive stages of infection 

and catchability and marketability of the diseased crab. That is, 
determine the relative seasonal availability of the crab (changes in CPUE) 
and relative seasonal meat recovery and marketability (fullness, 
organoleptic and asthetic testing)» Standardize criteria for testing 
a cceptability of crab.

4. Continue collection of crabs for Hematodinium sampling during shellfish 
cruises. Provide for periodic sampling from Sullivan Island or alternate 
area for seasonality studies. As available, provide crab to industry for 
quality testing.

5. Support, tc the extend possible, on-going and new programs studying various 
aspects of the organism.
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RECOMMENDED DISPOSAL METHODS FOR UNMARKETABLE TANNER CRAB

Juneau . . . .  In response to public Inquiries die Alaska Department of Fish and Game is provid­
ing, as it did kst season, the following Information regarding th* recommended disposal method* 
for unmarketable Tanner crab.

A significant number of Tanner crabs in some area* are infected with the bitter crab organism. In 
some areas, the organism is detectable in more than 80 percent of all sizea and both sexes of 
Tanner crab. When infected crab such as these are retained and transported from area with high 
rates of infection to areas with no detectable rates or low rates of infection, there ia a risk to 
currently healthy stocks of crabs.

The safest method of disposal of infected crabs is assumed to be an approved method of land 
disposal such as in a sanitary landfill. This measure will totally isolate the infected crab and the 
causative organism from healthy populations of crabs.

Another disposal method that is probably as effective as isolation in landfills Involves cooking the 
infected crab to Industry sanitation standards prior to disposal by approved grinding methods and 
marine discharge.

Killing infected crab and retaining them in leak-proof containers for prolonged periods to kill the 
infective organism before marine disposal la less desirable from sanitation and aesthetic considera­
tions. The infective organism is known to be extremely hardy and can remain active for days, long 
after the death of it* host crab.

Simple grinding and marine disposal Is even less desirable because of the potential for healthy 
crabs ingesting or contacting fragments of infected crabs and contracting the infection. The feast 
effective means of disposal is probably overboard dumping of frethly killed or living infected crab 
from tenders or fishing vessels. Th* nsk of spreading or intensifying the Infection Is greatest with 
this last method of disposal.

Unfortunately, although disposal methods are Improving, much crab disposal in th* past has 
employed the last and least desirable method. More effective methods require considerably more 
handling, staff Involvement, and costs than simple dumping. However, the long-term consequences 
of unsare dumping of infected crab could very easily mean spreading or intensifying the infection 
to such an extent that a commercial fishery will become much less tenable. The industry is asked 
to do what it can to prevent th* spread of bitter crab infection.
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Any questions can be directed to Timothy Koeneman, Cathy Botdho, or Ken Imamura at the 
address or phone number on the letterhead. In addition, Ted Meyers, the staff pathologist for the 
department, may be contacted at 465-3577 for technical or detailed information regarding this 
disease.

Phone numbers for the area offices are Juneau 465-4250, Sitka 747-6688, Ketchikan 225-5195, 
Petersburg 772-3801, and Wrangell 874-3822.
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A L A S K A  A GR IC U L T U R E  FA CT S

The enclosed information gives a brief overview of Alaska's 

agriculture. This report was compiled by staff of the 
Department of Natural Resources, Division of Agriculture.

It is clear from the information provided in this report 
that agriculture is growing in Alaska. This growth has 
continued, even with the downturn in Alaska's economy.

Most of the statistics are from Alaska Agricultural 
Statistics, published annually by the Alaska Crop and 

Livestock Reporting Service. The agricultural multiplier 
is from a 1936 master's thesis bv John Weddeton and 

entitled The 1982 Alaska Inout-Outuut Mod e l . The thesis 
was completed ar the University of Alaska.

State of Alaska

Department of Natural Resources 

Division of Agriculture 
PO Box 949

Palmer, Alaska 99645 
Frank G. Mielke, Director

J a n u a r y  1939



A L A S K A  A G R I C U L T U R E  FACTS

General Information

• Currently, sales of farm commodities generate annual cash 
receipts of $30 million. In 1975, cash receipts totaled 

only $7 million.

• Based on an average agricultural multiplier of 2, annual 

farm sales lead to $60 million of revenue activity for 

the Alaska economy.

• Horticultural and Greenhouse receipts are approximately 

$13 million annually.

• Alaska agriculture employs 2,000 workers.

Commodity Value Growth

1975 1987

Milk $2,817,000 $7,034,000
Hay and Silage 2,271,000 4,508,000
Potatoes 1,463,000 2,250,000

Beef 1,463,000 1,687,000
Barley 287,000 616,000
Lettuce 252,0)0 350,000

Other Vegetables 138,000 456,000
Pork 76,000 230,000

Improving Production

• In 1988, per acre yield for Delta barley was 48 bushels. 

The 1975 yield was only 21 bushels per acre.

• Annual milk production per cow was 15,000 pounds in 

1987. In 1975, production per cow was 10,500 pounds.

Farm Numbers

• There are currently 660 farms in Alaska. This compares 
to 300 farms in 1975.

Improving Delinquency Rate - ARLF

• On loans issued in 1987, the delinquency rate is 10%.

• On loans issued in 1988, the delinquency rate has 

improved to 2.7%.
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CASK RECEIPTS & ACRES HARVESTED

£* Acras Harvested 

□ Cash Receipts

* Cash r e c e ip t s  f o r  A la sk a  fa rm e rs  in  1987(1a t e s t  a v a i l a b le  f ig u r e s )  t o t a le d  
$29,473,000.

* A la sk a  fa rm e rs  h a r v e s te d  c ro p s  from  29,447 a c r e s  in  1987.

* W h ile  a c re a g e  has f a l l e n  somewhat in  r e c e n t  y e a r s ,  r e c e ip t s  have grown a s 
A la sk a  fa rm e rs  c o n c e n t r a te  on h ig h e r  v a lu e  co m m od itie s .
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H O R T IC U LTU R AL &  GREENHOUSE RECEIPTS

Greenhouse and nursery receipts totaled $13,248,000 in 

1987 (latest available figures).

Dramatic growth has been seen in this segment of 

Alaska's agricultural industry— major growth began in 
1982.
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VALUE OF MELK

★The v a lu e  o f  m i lk  p ro d u c t io n  in  A la s k a  in  1 9 8 7 (lc te s t a v a i l a b le  f i g u r e s )  
t o t a le d  $7,034,000.

* Because o f  th e  P t .  M acken z ie  d a i r y  p r o je c t ,  t h e  v a lu e  o f  m i lk  p ro d u c t io n  
has more th an  d o u b le d  s in c e  1984.

* Some d e c re a se  in  s a le s  w i l l  be seen  in  1983 due to  f in a n c i a l  d i f f i c u l t i e s  
o f  some d a i r y  fa rm e r s . However, t h i s  sh o u ld  be tem po ra ry  a s r e s t r u c t u r in g  
o f  d e b t a l lo w s  th e  in d u s t r y  to  r e g a in  i t s  f in a n c i a l  f o o t in g .
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QUANTITY OF MILK IN ALASKA

YEARS

* A la s k a  m i lk  p ro d u c t io n  t o t a le d  34,800,000 pounds in  1 9 3 7 (la te st a v a i l a b le  
f i g u r e s ) .

* A d e c re a se  in  t o t a l  p ro d u c t io n  w i l l  be seen  in  1933. P ro d u c t io n  w i l l  s t i l l  
be above 1985 l e v e l s .

* D ec re a se s in  p ro d u c t io n  w i l l  be tem po ra ry  and w i l l  a g a in  in c r e a s e  fo l lo w in g  
a s h o r t  p e r io d  o f  in d u s t r y  r e s t r u c t u r in g .
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V A LU E  OF H A Y  A N D  S ILAG E
5

YEARS

* In  1 9 3 7 (la ta st a v a i l a b le  f i g u r e s ) ,  th e  v a lu e  o f  hay and s i l a g e  grown by 
A la s k a  fa n n e r s  t o t a le d  $4,503,CC0.

* Hay and s i l a g e  p ro d u c t io n  rem a in s a s t a b le  segm en t o f  A la s k a ' s  a g r i c u l t u r a l  
i n d u s t r y .
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Q U A N T ITY  OF H A Y  AN D  S ILAG E  IN  A LA S K A

*  P ro d u c t io n  o f  hay and s i l a g e  in  1S38 t o t a le d  37,500 to n s .

* Hay and s i l a g e  a r e  th e  main f e e d s t u f f s  f o r  l i v e s t o c k  in  A la s k a . P ro d u c t io n  
has rem a ined  r e l a t i v e l y  s t a b le  s in c e  1975.
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V A LU E  OF POTATOES

*  The v a lu e  o f  p o ta to e s  grown in  A la s k a  in  1 5 3 7 (la te st a v a i l a b le  f i g u r e )  
amounted to  $2,250,000.

* V a lu e  f i g u r e s  f o r  1933 w i l l  s ’nov/n a la r g e  in c r e a s e  due to  a s i g n i f i c a n t  
r i s e  in  p o ta to  p ro d u c t io n  in  1933 o v e r  1987.
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QUANTITY OF POTATOES IN ALASKA

YEARS

* .A’ jtska fa rm e rs  p roduced  a t o t a l  o f  20,300,000 pounds o f  p o ta to e s  in  1988. 
T h is  i s  th e  l a r g e s t  p ro d u c t io n  o f  re c o rd  s in c e  1960.

* P ro d u c t io n  in  1983 was n e a r ly  d o u b le  th e  1975 f i g u r e .
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VALUE OF BEEF

YEAR

* The value of beef production in Alaska totaled 

$1,687,000 in 1987 (latest available figure).

* The value of beef production in Alaska has shown 
continuing growth since 1975.

* Stability and further growth will be enhanced by the 
continuing operation of the Palmer meat plant.

* The Palmer meat plant is operated by the Department of 
Corrections under an agreement with the Division of 

Agriculture as an in-house prison industries facility.
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QUANTITY OF BEEF IN ALASKA

YEARS

* Beef production in Alaska totaled 1,318,000 pounds in 

1987 (latest available figure).

* Final figures for 1988 should show an increase over 
1987— due in part to the stability provided by the 

operation of the Palmer meat plant.



VALUE OF BARLEY

YEAR

* In  1 9 3 7 (la ta st a v a i l a b le  f i g u r e ) ,  b a r le y  p ro d u c t io n  in  A la sk a  had a t o t a l  
■ v a lu e  o f  $516,000.

* F in a l f ig u r e s  f o r  1983 w i l l  show an in c r e a s e d  v a lu e  fo r  A la s k a ' s  b a r le y  
c ro p  a s  bo th  p ro d u c t io n  and p r ic e s  in c r e a s e d  o v e r  1987.



QUANTITY OF BARLEY IN ALASKA

□ YEARS

* A la sk a  fa rm e rs  p roduced  11,364,00 pounds o f  b a r le y  in  1933.

* The l a s t  two y e a r s  have seen  a r e v e r s a l in  th e  d e c l in e  o f  b a r le y  p ro d u c t io n  
in  A la s k a . A g ra d u a l upward t r e n d  has been i n i t i a t e d .
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V A LU E  OF LETTUCE

*  The v a lu e  o f  l e t t u c e  in  A la sk a  grown by A la sk a  fa rm e r s  t o t a le d  $350,000 
in  1937(1a t e s t  a v a i l a b le  f i g u r e ) .

* L e t tu c e  p ro d u c t io n  rem a in s a s t a b le  and s i g n i f i c a n t  p a r t  o f  A la s k a ' s  
a g r i c u l t u r a l  in d u s t r y .
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QUANTITY OF LETTUCE IN ALASKA

YEARS

*  L e t tu c e  p ro d u c t io n  t o t a le d  1,515,000 pounds in  A la sk a  in  1 9 3 7 (la te st a v a i l a b l  
f i g u r e ) .

* L e t tu c e  p ro d u c t io n  h a s shown s u b s t a n t i a l  g row th  d u r in g  th e  p e r io d  1975-1937.
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VALUE OF OTHER VEGETABLES

YEAR

□ CARROTS + CABBAGE o OTHER

* In 1937 (latest available figures), the production of 

carrots had a total value of $67,000, cabbage production 
had a value of $112,000, and the production of other 
vegetables had a value of $277,000.

* The value of carrot and cabbage production has moved 
slowly upward since 1975, while the value of other 

vegetables rose dramatically.
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QUANTITY OF OTEER VEGETABLES IN ALASKA

C C A R R O T S  +  C A B B A G E  o O T H E R

* In 1237(latest available figures), carrot production totaled 220,000 pounds, 

cabbage production totaled 875,000 pounds, and the production of other

vegetables totaled 770,000 pounds.

* During the period 1975-1987, carrot production has remained relatively

constant while the production o f  cabbage and other vegetables has been

increasing.
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VALUE OF PORK

* The value of pork production totaled $230,000 in 1987(latest available 

figure).

* While the value of pork production has fallen steadily since 1983, increased 

future production and value are likely because of an available market at 

the Palmer meat plant.
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QUANTITY OF PORK IN ALASKA

YEARS

* The production of pork in Alaska in lS37(latest available figure) totaled 

240,000 pounds

* The production of pork is feasible in Alaska and a rebound in production 

is anticipated in coming years.



working 
Together

•  C o n se r v a tio n  D is tr ic ts
•  T h e  S o il  C o n se r v a tio n  S e r v ic e
•  S ta te  S o il  C o n se r v a tio n  A g e n c ie s
•  S ta te  A s s o c ia t io n s  o f  D is tr ic ts
•  N a t io n a l A sso c ia t io n

o f  C o n se r v a t io n  D is tr ic ts

' O '

T h e  N a t io n a l  A s s o c ia t i o n  
o f  C o n s e r v a t io n  D i s t r i c t s  

a n d
U S D A  S o i l  C o n s e r v a t io n  S e r v ic e



W O R K IN G  T O G E T H E R
. . .  is  th e  o n ly  w a y  c o n s e r v a t io n  an d  

r eso u rce  d e v e lo p m e n t  can  in su r e  th e  
co n tin u ed  w e l l-b e in g  o f  A m e r ic a ’s  
r e so u rc e s  and p eo p le .

A c lo s e  p a r tn e r sh ip  b e tw e e n  d is tr ic t  
o ffic ia ls  an d  th e  S o il C o n se r v a t io n  
S e r v ic e  s t a f f  a s s ig n e d  to  th e  d is tr ic t  is  
v ita l. E ach  n e e d s  to  fu lly  u n d er sta n d  th e  
p o lic ies , p r o c e d u r e s , g o a ls ,  and p r io r it ie s  
o f  th e  o th e r .

T h ey  n eed  to  h a v e  com m on  u n d er ­
s ta n d in g  o f  th e  r o le  a n d  d u ties  o f  an y  
d istr ic t-  a n d  S C S -e m p lo y ed  s ta ff .

T h ey  n eed  to  k eep  ea ch  o th e r  in ­
form ed  a n d  u p -to -d a te  th r o u g h  c o n s ta n t  
and tim e ly  c o m m u n ica tio n  
. . .  a  tw o -w a y  f lo w  o f  id e a s  and  
a ss is ta n c e .

On th e  S ta te  le v e l, b o th  S ta te  S o il  
C o n se r v a tio n  A g e n c ie s  and  S ta te  
A s so c ia t io n s  o f  C o n se r v a t io n  D is tr ic ts  
a s s is t  c o n s e r v a t io n  d is tr ic ts  in a c h ie v in g  
th e ir  g o a ls . N a t io n a lly , th e  N a t io n a l  
A sso c ia t io n  o f  C o n se r v a t io n  D is tr ic ts  
r e p r e se n ts  c o n s e r v a t io n  d is tr ic ts  and  
th e ir  e ta te  a s s o c ia t io n s .

T h is  b o o k le t  d e sc r ib e s  th e se  m em b ers  
o f  th e  c o n s e r v a t io n  tea m . It d isc u sse s  
th e ir  m utu al a im s  and g iv e s  so m e  h in ts  
for w o r k in g  to g e th e r  sm o o th ly  in a w a y  
th a t g e ts  b e s t  r e su lts .



S H A R E D  O B J E C T IV E S
C o n se r v a tio n  d is tr ic ts  and th e  SC S  

b e lie v e  th a t e ffe c t iv e  s o il  and w a te r  
c o n se r v a tio n :

* Is u rg e n t, and w ill  b ecom e e v en  
m ore u r g e n t a s  p o p u la tion  p ressu res  on  
th e  lan d  in c re a se .

* S h o u ld  b eg in  w ith  and  be led  by 
p eo p le  in  th e ir  o w n  co m m u n itie s  in  
c o o p e r a tio n  w ith  th e ir  n e ig h b o r s .

* Is  d e f in e d  in s ta te  and  fed era l 
p o licy  to  be in  th e  pu b lic  in te r e s t . 
D is tr ic ts  h a v e  a  r e sp o n s ib ility  to  
im p lem en t th a t  p o licy .

* C o m b in es g o a ls  o f  th e  lan d  u ser  
w ith  s c ie n t if ic  u se  an d  tre a tm e n t o f  la n d  
a c c o rd in g  to  i t s  p o ten tia l and n e e d s .

* Is an  im p o rta n t e a r ly  step  in  
a c h ie v in g  lo c a l and n a tio n a l w a te r  
q u a lity  g o a ls .

* T a k e s  in to  a cco u n t a ll r e n e w a b le  
n a tu ra l r e so u rc e s  an d  th e ir  m u ltip le  u se  
to  p r o v id e  b e n e fits  to  th e  e n v iro n m e n t, 
ec o n o m y , and so c ia l w e ll-b e in g  o f  p eo p le .

* Is a  job  th a t  n e ith e r  d is tr ic ts  n or  
SC S can  do a lon e!
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C O N S E R V A T IO N  D IS T R IC T S
C o n se r v a tio n  d is tr ic ts  a r e  lo c a l u n its  

o f  g o v e r n m e n t o r g a n iz e d  u n d er  s ta te  
la w . T h e a r r a n g e m e n t v a r ie s  a m o n g  
s ta te s :

* M ost are  su b d iv is io n s  o f  s ta te  
g o v e r n m e n t. S o m e  fo llo w  co u n ty  
b o rd ers , so m e  c o v e r  p a rts  o f  c o u n tie s  or  
tw o  o r  m ore  w h o le  c o u n tie s .

W hat d is tr ic ts  a re  c a lle d  v a r ie s , as 
d o e s  th e  t it le  o f  th e ir  e le c te d  o r  ap ­
p o in ted  o ff ic ia ls . T h e ir  r e sp o n s i­
b ilit ie s  or a u th o r it ie s  v a r y  s o m e w h a t. 
B a s ic a lly , d is tr ic ts  p ro v id e  in fo r m a tio n  
to  la n d  u se r s  an d  u n its  o f  g o v e r n m e n t to  
e n c o u r a g e  sou n d  r e so u rc e  m a n a g e m e n t  
d e c is io n s .

In  th e ir  w o r k , d is tr ic ts  c a ll  on  m any  
o th e r  s ta te  and fed er a l a g e n c ie s ,  
o r g a n iz a t io n s , a n d  in d iv id u a ls . S o m e  
e m p lo y  th e ir  o w n  s ta f f  to  su p p lem en t  
a s s is ta n c e  p rov id ed  by SC S a n d  o th e r  
a g e n c ie s . T h ey  a lso  h a v e  o r g a n iz e d  into  
a s s o c ia t io n s  for  a c tio n  on  m utu al is su e s  
and a c t iv it ie s  o n  an  a r e a , s ta te , r e g io n a l, 
and n a t io n a l b a s is .
District responsibilities include:

*  F u r n ish in g  e ffe c t iv e  lo ca l  
lea d er sh ip .

* D e v e lo p in g  a lo n g -r a n g e  program  
th a t r e c o g n iz e s  c o n s e r v a t io n  n e e d s , 
in te r e s ts  o f  d is tr ic t  c it iz e n s  an d  s e ts  
c o n se r v a t io n  w o r k  p r io r it ie s  in  th e  
d is tr ic t .

* D e v e lo p in g  an  a n n u a l w o r k  p lan  
w h ic h  e n lis t s  a s s is ta n c e  from  o th e r  
a g e n c ie s  in  a c c o m p lish in g  it s  g o a ls .

* In fo rm in g  th e  p u b lic  o f  r e so u r c e  
c o n se r v a tio n  n e e d s  and a c h ie v e m e n ts .

* C o o r d in a tin g  c o n s e r v a t io n  and  
re so u rc e  d e v e lo p m e n t p ro g ra m s in  th e  
d is tr ic t .

* C o o p er a tin g  w ith  o th e r  d is tr ic ts  in  
c o m p re h e n s iv e  p la n n in g  and  r e so u rc e  
d e v e lo p m e n t a c t iv it ie s .

* M an ag in g  th e  b u s in e ss  a f fa ir s  o f  
th e  d is tr ic t .
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S T A T E  S O IL  C O N S E R V A T IO N  
A G E N C IE S

An im p o rta n t m em ber o f  the  
c o n se r v a t io n  tea m , s ta te  s o il  
c o n se r v a t io n  a g e n c ie s  are ch a rg ed  by 
s ta te  la w  to  a s s is t  c o n se r v a tio n  d is tr ic ts  
by:

* P r o v id in g  fu n d s for d is tr ic t  
a c t iv it ie s  and s ta ff .

* A d m in iste r in g  s ta te  la w s , 
r e g u la t io n s , and  p roced u res and s e e in g
th a t  d is tr ic ts  o p e r a te  in acco rd a n ce  w ith  j 
th e  la w .

* S e r v in g  a s  a c e n tr a l c o n ta c t  for  th e  
d is tr ic t  w ith  o th e r  s ta te  a g e n c ie s .

* P r o v id in g  d ir ec t , sp ec ia lized  
tech n ica l a s s is ta n c e  o f  v a r io u s  k in d s  to  
th e  d istr ic t .

* C on d u ctin g  tr a in in g  p ro g ra m s and  
p ro v id in g  m a te r ia ls  to  keep  d is tr ic t  
o ff ic ia ls  in form ed .

* H elp in g  th e  in te r c h a n g e  and  
c o o r d in a tio n  o f  p rogram  id ea s um ong  
d is tr ic ts .

* R e p r e se n tin g  s ta te  g o v e r n m e n t in  
m a tters  a f fe c tin g  s o il  c o n se r v a tio n  
p rogram s.

N a m es o f  th e  s ta te  c o n se r v a tio n  
a g e n c ie s  v a ry  (co m m ittee , board, 
c o m m iss io n , d iv is io n , o r  departm ent).
S om e o f  th e ir  m em b ers u su a lly  are  
c o n se r v a tio n  d is tr ic t  o ff ic ia ls .
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S T A T E  A S S O C I A T I O N
O F  D I S T R I C T S

C o n se r v a tio n  d is tr ic ts  in  each  s ta te  
h a v e  o r g a n ized  a s ta te w id e  group  p ri­
m a r ily  to  s e r v e  a s  a  v e h ic le  fo r  u n ified  
a c tio n  by d is tr ic ts , e x c h a n g e  o f  in fo rm a ­
tio n , and d isc u ss io n  o f  is su e s . T h e s ta te  
a s s o c ia t io n  sp e a k s  for th e  d is tr ic ts  
w ith in  th e  s ta te  o n  le g is la t iv e  and o th er  
m a tte r s  o f  co n c e rn  to  d is tr ic ts .

T h e  s ta te  a s so c ia t io n  u su a lly  h a s  
a c t iv e  co m m itte es  or stu d y  g rou p s on  
m ajor c o n se r v a tio n  is su e s . It  h o ld s  a 
y e a r ly  c o n fe r e n c e , and m an y  s ta te s  hold  
a rea  o r  r e g io n a l m e e tin g s  a s  w e ll. It 
h e lp s  in d iv id u a l d is tr ic ts  o r g a n iz e  a rea -  
w id e  u n its  w h e r e  com m on  g eo g r a p h ica l  
or  s o c ia l  c o n d it io n s  e x is t .

M any s ta te  a s s o c ia t io n s  con d u ct edu­
c a tio n  and in fo rm a tio n  p ro g ra m s to  
e n c o u r a g e  proper lan d  u se  an d  c o n se r ­
v a tio n  o f  r e so u rc e s . L and ju d g in g , e s sa y ,  
an d  p o s te r  c o n te s ts  and p u b lica tio n  o f  
n e w s le t t e r s  and o th e r  m a te r ia ls  are  
e x a m p le s  o f  such  a c t iv it ie s .

T h e  s ta te  a s so c ia t io n  r e p r e se n ts  d is ­
tr ic ts  in  th e  s ta te  th r o u g h  its  m em b ersh ip  
on  th e  C ou n cil o f  th e  n a tio n a l a s s o c ia ­
tion .
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N A T IO N A L

T h e N a t io n a l A s s o c ia t io n  o f  C on a  
v a tio n  D is tr ic ts  (N A C D ) is  a vo lu n tary*^  
n o n -g o v e r n m e n ta l, n o n p r o f it  a s s o c ia ­
t io n  c o n tr o lle d  by it s  m em b er  d is tr ic t s  
th ro u g h  th e ir  s ta t e  a s s o c ia t io n s .  It j8 
f in a n ce d  m a in ly  by v o lu n ta r y  m em b er  
co n tr ib u tio n s  o n  th e  b a s is  o f  a n n u a l  
q u otas. B u s in e s s  f irm s an d  in d iv id u a ls  
a lso  su p p o rt N A C D  a s  n o n -v o t in g  o r  
a s s o c ia te  m em b ers .

In  a d d it io n  to  s e r v ic in g  d is tr ic t s  and  
r e p r e se n t in g  th em  b e fo r e  C o n g r e s s  and  
w ith  fed er a l a g e n c ie s  an d  n a t io n a l  
g rou p s, N A C D  h o ld s  n a t io n a l a n d  
r e g io n a l c o n v e n t io n s  e a c h  y e a r  to  
d iscu ss  m ajor  is s u e s  an d  a d o p t n a t io n a l  
p o lic ie s . A m o n g  o th e r  p r o g r a m s, N A C D  
lea d s  in  o r g a n iz in g  th e  C o n se r v a t io n  
T illa g e  In fo r m a tio n  C en ter; s p o n s o r s  
S o il S te w a r d sh ip  W eek, a  n a t io n a l  
p rogram  c a r r ie d  o u t th r o u g h  th e  
ch u r c h e s  fo r  r e co m m itm e n t to  th e  
c o n s e r v a t io n  e th ic ; and  p u b lis h e s  a  
w e e k ly  n e w s le t t e r  and  a v a r ie ty  o f  
e d u ca tio n  and  in fo r m a tio n  m a te r ia ls .

O ffic e r s  a r e  a  P r e s id e n t , V ic e  P r e s i ­
d en t, S e c r e ta r y -T r e a su r e r , E x e c u t iv e  
V ice  P r e s id e n t , an d  G en er a l C o u n s e l. A  
s ta ff , h ea d ed  by th e  E x e c u t iv e  V ic e  
P r e s id e n t, m a in ta in s  s e v e n  o f f ic e s  
th ro u g h o u t th e  cou n try  — in c lu d in g  a  
m ajor lib ra ry , an d  a  S e r v ic e  D e p a r tm e n t ,  
w h ich  p r o v id e s  p u b lish in g  s e r v ic e s  to  th e  
d is tr ic ts  an d  N A C D .

T h e C o n se r v a t io n  D is tr ic ts  F o u n d a ­
tion , Inc., i s  th e  ed u c a tio n a l arm  o f  
N A C D . T h e  F o u n d a tio n  o p e r a te s  th e  
D a v is  C o n se r v a t io n  L ib rary  a n d  th e  
E n v iro n m en ta l F ilm  S e r v ic e  a s  w e l l  a s  
p u b lish in g  a n d  d is tr ib u tin g  th e  a n n u a l  
D istr ic t  P la n n in g  W orkbook  an d  
r esp o n d in g  to  r e q u e s ts  for fr e e  m a te r ia l  
from  te a c h e r s  an d  s tu d e n ts .

A S S O C IA T IO N  O F  
T I O N  D I S T R IC T S

8

C O IL  C O N S E R V A T IO N  
s e r v i c e

An agency o f  the U .S . D ep a r tm e n t o f  
Agriculture (USDA), the S o il C o n se r v a -  
• Service (SCS) is  th e  p r in c ip a l so u rce  

t>r  f e d e r a l  a ss is ta n c e  to  d is tr ic ts . I t  is  
01 ly through co n se rv a tio n  d is tr ic ts  
»hat SCS aids in d iv id u a ls, gro u p s, and  
units of govern m en t in n a tu ra l re so u rc e
c o n s e r v a t i o n .

SCS has lead ersh ip  w ith in  U S D A  for  
a number o f  m ajor n a tio n a l p ro g ra m s to  
gather resou rce  facts , in te r p r e t  th em , 
and aid local com ian n ities .

The fir st  lin e  o f  c o n ta ct b e tw e e n  SC S  
and d istricts is the d is tr ic t  c o n s e r v a t io n ­
ist, an SCS em p loyee  a s s ig n e d  to  p ro v id e  
technical aid to th e  d is tr ic t  an d  its  
cooperating la n d o w n ers . T h e  d is tr ic t  
con servation ist a id s th e  d is tr ic t  in  
working tow ard  g o a ls  o u tlin e d  in  th e  
district's lo n g -ra n g e  p lan . In  m an y  
states, area  c o n se r v a t io n is ts  p ro v id e  
ttwiinical and a d m in is tra tiv e  su p p ort to  
the d istrict c o n se r v a tio n is t .

O verall d irec tion  to SC S p ro g ra m s in  
each sta te  is  g iv en  by th e  s ta te  c o n s e r v a ­
tionist and h is  sta ff . SC S r e sp o n s ib il it ie s  
include:

* F u rn ish in g  tec h n ic a l a s s is ta n c e  to  
the d istrict.

P ro v id in g  b a sic  r e so u rc e  d a ta  for  
district p lan n in g .

A ss is t in g  d is tr ic ts  in  lo n g -r a n g e  
and^annual p lan n in g .

D ev e lo p in g  an a n n u a l p lan  o f  o p e r ­
ations based  on  th e  d is tr ic t  n n n u a l w o rk  
plan and o th er  n a tio n a l o r  s ta te  p r io r it ie s . 
_ K eep in g  th e  d is tr ic t  in fo rm ed  ab ou t  
oCS w ork  and d e v e lo p m e n ts  a ffe c tin g  
district program s.

C oop era tin g  w ith  o th e r  r e so u rc e  
agencies a s s is t in g  th e  d is tr ic t .



W O R K IN G  T O G E T H E R -  
T H E  P A R T N E R S H IP W O R K IN G  T O G E T H E R

A c o n se rv a tio n  d is tr ic t  s ig n s  a 
m em orandum  o f  u n d e r s ta n d in g  w ith  th e  
U .S. D ep artm en t o f  A g r icu ltu re . A s s is ­
tan ce  from  SCS is  fu r n ish e d  u nd er a 
su p p lem en ta l m em oran d u m  w ith  th e  
d istr ict.

T h ese  m em oran d a  o f  u n d er sta n d in g  
id en tify  a r e a s  o f  r e sp o n s ib il ity  o f  th e  
d istr ic t  and SC S a s  w e ll  a s  v a r io u s  
fed era l and s ta te  la w s , U S D A  r e g u la ­
t io n s  and p o lic ies  e s ta b lish e d  by th e  
S ta te  C o n se r v a tio n  A g e n c y .

F or a m ost e ffe c t iv e  w o r k in g  r e la ­
tio n sh ip , th e  SC S r e p r e s e n ta t iv e  and th e  
d is tr ic t  g o v e r n in g  body sh o u ld  be e q u a lly  
and th o ro u g h ly  fa m ilia r  w ith  ea ch  
o th e r ’s r e sp o n s ib il it ie s  an d  th e  a p p li­
c a b le  a g r e em e n ts , la w s  and  r e g u la t io n s .

. . .  d ep en d s on  fu ll a g r e em e n t a m on g  
all team  m em b ers on  w h a t  th ey  w a n t to  
a ch ieve  and  h o w  th ey  sh ou ld  go  ab ou t it. 
Or an  a n n u a l b a s is , d is tr ic t  lea d er s  and  
the SC S d is tr ic t  c o n s e r v a t io n is t  should:

* R e v ie w  th e  b a sic  m em orandum  o f  
u n d ersta n d in g  b e tw e e n  th e  d is tr ic t  and  
U SD A , th e  su p p lem en ta l a g r e e m e n t w ith  
SCS and a n y  o th e r  a g r e e m e n ts  th e  
d istr ict m ay h a v e  en tered .

* R e v ie w  th e  lo n g -r a n g e  p lan  on  
w h ich  th e  m em oran d a  are  b ased .
C hange it  a s  n e ed ed  to  r e fle c t  cu rren t  
co n se rv a tio n  p ro b lem s an d  g o a ls .

* C o o p era te  in  sh a p in g  th e  d is tr ic t’s 
long* r a n g e  p rogram  and a n n u a l w o r k  
plan so  SC S a s s is ta n c e  can  be a llo c a ted .

* M eet to g e th e r  and  w ith  o th e r  c o ­
o p era tin g  a g e n c ie s  to  r e v ie w  r e q u e sts  for  
a ss is ta n c e  a n d  c o n s id er  o p p o r tu n itie s  for  
s ta r tin g  o r  e x p a n d in g  p rogram s.

On a m ore  freq u en t b a s is , d is tr ic t  
lead ers an d  th e  SC S d is tr ic t  c o n s e r v a ­
tio n ist shou ld :

* R e v ie w  cu rren t r e so u rc e  p rob lem s, 
set p r io r it ie s  and  c o n s id er  so lu tio n s .

* D e v e lo p  d is tr ic t  m e e tin g  a g en d a  to  
focus o n  im m ed ia te  c o n se r v a t io n  n eed s .
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SCS COUNTY DESIGNATION
I I I  EAST ARCTIC
l ? l  COLV ILLE
l i l  WEST ARCTIC
? l l  KOTZEBUE SO U N D
22 1  NORTON SO U N D
i l l  U P PE R  V UKO N  CANADA
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S 3 1 C O rP E R  R IV E R  G ULF OF ALASKA 
6 1 1  SOUTHEAST
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SC S  F IELD  OFFICE N U M BER  
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SCS F IE LD  OFFICE

SOIL CONSERVATION SERVICE

SC S  COUNTY DES IGNAT ION  BO UN D A RY  
AND N l M BER
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7 0 2  W ASULA  SW CD
/ H ) U P P E R  SU S IT /.A  SW CO 
/ I I  KEN N Y  LAKE SWCO 
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ALASKA S O I L  AND WATER CONSERVAT ION  D I S T R IC T S

The soil and water ccnservation districts in Alaska receive funding for conservation projects 

from a v/ide variety of state and federal sources. As authorized by state statute# soil and 

water conservation districts may enter into agreements and accept contributions in money, 
services, materials, or equipment from federal, state, or any other source. The following 

is a list of funds used for projects in Alaska which have been made available through the 
conservation districts.

Source of Funding 

*US Soil Conservation Service

♦Agricultural Stabilization & 

Conservation Service

*US Navy

US Fish & Wildlife Service 

Bureau of Indian Affairs 

*National Park Service 

US Forest Service 

*US Army

Environmental Protection 

EPA

(These funds are available 

for 1989) .

District

All

Delta, Wasilla, 

Palmer, Fairbanks 
SWCDs

Alaska District 

Alaska District 

Alaska District 

All

Upper Susitna SWCD

Palmer SWCD

Salcha/Big Delta 
SWCD

All

Purpose Amount

Soil surveys $1,900,000
Conservation plans

Farmland coservation 644,200

Soils & range survey 75,000

Soils & range survey 15,000

Range survey 25,000

Snow surveys 50,000

Forestry inventory 20,000

Erosion control 16,000

Hvdrologic study/ Agency
water erosion 47,000

Non-point source water 

pollution inventory 95,000

*In 1988, the Alaska Soil & Water Conservation District program brought a total of 

$2,685,200 to the state.
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IfeDennis Abrahamson 
IlbWilliam Aired 

lfrElton Anderson 
Randell Anderson 

Don Bailey 
Daniel Barber 

llgVasily Basargin 
Thjoe & Lynn Bennett 

iJohn Bittner 
jKenton Bloon 

IjkFloyd Blossom 
l}LFred Boden 
ijnMichael Bostwick 
I]nWilliam Brody 
aCraig Burns 

itpjames Calkin 

(gReuben Call 
IfrMichael Campbell 
ljsSpike Christopher 
IJtjohn Clabo 

IjuMichael Cline 

TjvJames Clymer 
UwDenny Converse 
I]xLouise Crane 

TlyMairiss Davidson 
I]zGregg Demers 
aBrantly Edens 

IbDr M H Fritz 

lpDavid Garcia 
IjdSteve Gibson 
eRobert Gillas 
fM F Harper 

UjCity of Homer

TJlSR B o x  979 
lJlSR A Box 40 

gLBox 441 
IllBox 1222 

fllBox 79 
1SR Box 25 

iBox 2325 

[IjlBox 911 

llBox 730 
iBox 1141 

IBox 3 
1SR Box 923 
13ox 39431 

IBox 12 
IBox 1187 

IBox 1106 
LBox 521 

IjlBox 852 
lELSR A Box 58 

IjlBox 12 
TJLSR A B O X  29D 
IjlBox 15008 F.C.B. 

ISr A Box 49 BB 
[11633 W 15th Ave i 

[TllSR A Box 26A 
IBox 2612 
IBox 602 
IBox 158 

IBox 1481 
UlSR A Box 50D 

ijlSR A Box 44 
Tfl.3103 Dawson

a

Il2Anchor Point, AK 99556 3]
Il2Homer, AK 99603
5?,Homer, AK 99603 1
Il2Soldotna, AK 99669
I|2Anchor Point, AK 99556 3
Ij2Anchor Point, AK 99556 it
ll2Homer, AK 99603 1
j2Homer, AK 99603
Ij2Homer, AK 99603 i
j2Homer, AK 99603 I
lj2Ninilchik, AK 99639 a
I]2Anchor Point, AK 99556 3
I|2Ninilchik,AK 99639 i
l|2Ninilchik, AK 99639 2
112Homer, AK 99603 31

32Homer, AK 99603 1
22Homer, AK 99603 Jj
I]2Homer, AK 99603 a
ll2Homer, AK 99603 3]
]]2Anchor Point, AK 99556 3
Ii2Homer, AK 99603 3
fj2Homer, AR 99603
TCHomer, AK 99603 |

Ij2Anchoraga, AK 99501 i
I]2Homer, AK 99603 1
22 Homer, AK 99603 3
l]2Homer, AK 99603 l
Il2Anchor Point, AK 99556 1
112Homer, AK 99603 3
22Homer, AK 99603 1
22Homer, AK 99603 2
l]2Anchorage, AK 99501 \
l]2Homer, AK 99603 2

Election District 5 A-B

Kenai-Kasilof Soil & Water Cons. District 

Homer Soil & Water Cons. District

1 1 9  C o o p e r a t o r s
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IbHomer High School 
TaRobert James 

IzKenny Jandt 
liDan Jerrel 
IsM Walter Johnson 
IfCecil Jones 

l 3Charles L Jones 
IiTroy Jones 

JiW S Jones 
IjSelo Kachemak 

lkEdwin Otto Kilcher 
llYule Kilcher 

hfiNeil Kinney 
InRobert Klein 

lDSteve Koskella 
IgKathryn Leis 
IgEd Liebenthal 
lJrJohn Lindeman 
spat & Rhonda Marquis 
tDarol & Mildred Martin 

jFrank Matushev 
/Arthur Dee Miller 

I  Deborah Noerr 
lxHarry A Olson 

lyMichael O'Meara 
IzJohn S Bogel 

laJuanell Patton 
IdAI Poindexter 

IrGary Presley 
IflThomas E Price, Jr 

IsChris Rainwater 
IfRonald J Records 
JgLeo & Deborah Renault

IllSR A Box 50 
IlSR A 
IlBox 2234 
IIBox 938 
111521 G St 

IlSR A Box 49A 

11SR Box 980 
IlSR A Box 49 AA 

IlSR A Box 49 
IjlBoc 1618 

ItLBox 353 
IBox 353 

IlSR Box 900 
1SR A Box 29 C 

LSR Box 908 
IBox 923 

IlSR Box 70 
IlBox 85 

IlSR Box 550 
IlBox 2652 

IlBox 1765 
IjlBox 762 
IlBox 1871 
IBox 52 

LBox 1125
L2625 Griffith Pk Blvd 

LBox 2256 
LBox 32 

LSR 100
LSR A Box 375C 

17010 Kunz Rd 
.Mile 145 
.Box 2873

Homer, AK 99603
^ 2 Homer, AK 99603 |3

l2Homer, AK 99603 3
12Homer, AK 99603 [!
12Anchorage, AK 99501

2Homer, AK 99603
2Anchor Point, AK 99556
2Homer, AK 99603
2Homer, AK 99603

2Homer, AK 99603
2Homer, AK 99603
2Homer, AK 99603
2Anchor Point, AK 99556
2Homer, AK 99603

j2Anchor Point, AK 99556
""*2Homer, AK 99603
2Anchor Point, AK 99556
2Ninilchik 99639

@2Anchor Point, AK 99556
2Homer, AK 99603
2Homer, AK 99603
2Homer, AK 99603
2Homer, AK 99603
2Anchor Point, AK 99556

2Homer, AK 99603
2Los Angeles, CA 90039

22Homer , AK 99603
l2Anchor Point, AK 99556
2Anchor Point, AK 99556

[l2Anchorage, AK 99507

l2Homer, AK 99603
l2Anchor Point, AK 99556

2Kenai, AK 99611
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IbBruce Rentmeester 
loPeter Roberts 
I:Paul Roderick 

liHarry J Schade 
1“Lloyd Schade 
lfRichard Schollenberg 

lgDavid Schroer 
TnStephen Shapiro 

JiTom Simmons 
IJjBill & Terry Smith 

kJohn A Stefun 
ljlLloyd & Jean Strutz 

ijiiEmmitt & Mary Trimble 
ljnJames Van Oss 

lfrGlenn Veater 
pDennis & Susan Wade 

qBruce Willard 
rVirginia Wilson 
sPat Yourcowski

IlBox 228 

IlBox 1134 
IllBox 836 

IlSR A Box 48-A 

IlSR A Box 48 
IlBox 22 

IlSR A Box 31 F 
IlSR A Box 52 B 
IlBox 61 
JlBox 848 

IlBox 399 
IlBox 1143 

iLBox 193 
IjlSR A 

ILSR Box 128 
IlSR A Box 49 H 
ILSR A Box 28 
JlBox 224 
IlBox 2136 
1L

]2Anchor 

2Homer/ 
2Homer , 
2Homer, 
2Homer, 

2Anchor 
2Homer, 
2Homer, 
2Anchor 
2Homer, 
2Homer , 
2Homer, 
2Anchor 
2Homer, 

2Anchor 
2Homer, 

2Homer, 
2Anchor 
2Homer, 
2 
2

Point, AK

AK

AK
AK

AK
Point, AK

AK
AK
Point, AK
AK

AK
AK
Point, AK 
AK
Point, AK
AK

AK
Point, AK 

AK

99556

99603
99603
99603

99603
99556

99603
99603

99556
99603
99603
99603
99556
99603

99556
99603

99603 |
99556
99603 I
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Ikjohn Antoni 
IbEd Baker

JrAbby & Merlene Baskin 
IjiErnest Bednar 

IJeTed Berry 

IfDavid Botens 

IgG. A. Bruce 
IhJames Burrell 

liCharles J. Cange 
2jCharles Carney 

Pat Carney 
James M Carter 

UnDave Champion 
lViRaylene Coleman 

U^Lamond Collier 
IjpCook Inlet Region Inc 
JLjcBenny Cottle 
ljrJoseph K Edwards 
IjsMax Elliott 
Tit John Faeo 

IpWalter Gearing 
ft/Carl Gonder 
lJrfKaren Goentzel 
IjxGoose Bay Correct. Ctr 
IjyRichard Gregg 
ljzCharlie Griffin 
JaGerhard Groeschel 
jp:Haaken Gryte 

2=3 & R Farms 
IHsileen Haines 

ljeDennis Hakenson 
[fRalph Hanson 

LeRoi Heaven

1JLHC33 Box 3070 
IjlPO Box 1742 

11630 Lori Drive 

TJLHC02 Box 7379 
IjlBox 871990 

fjlHC30 Box 5492 

ljll06 E Fireweed Lane 
219500 Lennox 

ItlPO Eox 90647 
IJ1HC33 Box 3054 
IjlPO Box 871746 

5300 Sharon 

2211 Muldoon Rd #542 
IjlRt 2, Box 287 

PO Box 871452 
2525 C St 

ItLPO E o x  871745 
ljl745 E 15th Ave, Apt B 

ItlPO Box 870201 
17225 E 17th Ave 

14011 E 8th Ave 
_1SR Box 2524 

IjlPO Box 90647 
JlPO B 874209 
I11HC33 Box 2998 

IjlPO Box 1069 

IjlPO Eox 104500 
211511 L Street 
IjlPO Eox 872523 
IjlPO Box 877110 
1113624 E 17th Ave 
IjlBox 4-1516 

IjlHC31 Box 5113

IfcWasilla, AK 99687 
lj2Anchorage, AK 99504 

TGAnchorage, AK 99504 
l2Palmer, Alaska 99645 
fewasilla, AK 99687 

Ij2Wasilla, AK 99687 

l!2 Anchorage, AK 99503 
ll2Anchorage, AK 99502 

It2Anchorage, AK 99509 
22Wasilla, AK 99687 
Ij2Wasilla, AK 99687 
l}2Anchorage, AK 9950£ 

ICAnchorage, AK 99502 
^Hillsboro, OR 97123 0  

Ij2Wasilla, AK 99687 
l2Anchorage, AK 99503j5 
I!2Wasilla, AK 99687 

12Anchorage, AK 99501 
l2Wasilla, AK 99687 
I]2Anchoragef AK 99504 

Ij2Anchorage, AK 99504 
l]2Wasilla, AK 99687 
It2Anchorage, AK 99509 

lj2Wasilla, AK 9968"^] 
!j2Wasilla, AK 99687 
l2Soldotna, AK 99669 
I]2Anchorage, AK 99510 
I]2Anchorage, AK 99501 
l2Wasilla, AK 99637 
2Wasilla, AK 99687 

lj2Anchorage, AK 99504 
l2Anchorage, AK 99509 

Ij2Wasilla, AK 99687
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I^Ray Hendershot 
IbGene Holmberg 

IlcPeter Holobinko 
UdKaren Holser 
IjeHoward & Pam Horton 
IjfWilliam Imlach 

ijgjames Farms 
TnJ Michael James 

IjiElvin Johnson 
lnRaynold Johnson 

JkRoyce Johnson 
TlJerry Jones 

ItiLaura Kelley 
lnRobert Kelly 

laAnnalee Koruna 
IpKelly Lankford 

lqjohn Lee 
IrKaren Lee 

IsDouglas Logan 
ltWilliam Lorentzen 
luKenneth Ludy 
lvGeorge Lustig' 

lwRobert Lybanquer 
IxPaul Mahoney 
1/Pat Mars 
lzCharles Marsh 

laEd McCain 
laDonald McLean 

J:Curtis Menard 
IdWilliam Merry 

leVon Mitton 
lfMary Morrison 

IgJohn Moss

PO Eox 872406 
PO Box 877110 

PO Box 870161 

HC33 Box 3177-K 
PO Box 520652 
1644 11th Avenue 

HC30 Box 5497S 
1634 W 13th Ave 

PO Box 873781 

1I1P0 Box 44 

11F0 Box 872406 
|19599 Brayton §450 
11821 N Street, Suite 206 

IlSR Box 167 
111573 Karluk St 

IlHC Box 540 

1LPO Box 872126 
IlPO Box 872346 

115025 Seton Court 
IlBox 57 

IlSR Box 6282 
IJ1HC33 Eox 2970 
21P0 Box 871117 
IJ1HC33 Box 2960 

B.
I1HC31 Box 5249M 

21HC33 Box 2892 
SlHC33 Box 3142 
1351 West Swanson, Ste 1 

I1HC33 Box 875389 
IlPO Box 3185 
11PO Box 190463 
IlPO Eox 870010

]2Wasilla, AK 9963"p] 
;2Wasilla, AK 99687 

2Wasilla, AK 99687 

2Wasilla, AK 99687 |

2Big Lake, AK 99652 
2Anchorage, AK 99501 

2Wasilla, AK 99687 
12Anchorage, AK 99501 

|2Wasilla, AK 99687 

j2Houston, AK 99694 
2Wasilla, AK 99687 
2Anchorage, AK 99507 
2Anchorage, AK 99501 

2Eagle River, AK 9957 
2Anchorage, AK 99501 
2Willow, AK 99688 

2Wasilla, AK 99687 
2Wasilla, AK 99687 

|l2Anchorage, AK 99504 
2Willow, AK 99688 
2Falmer, AK 99645 
2Wasilla, AK 99687 
2Wasilla, AK 99687 
2Wasilla, AK 99687 []

2Big Lake, AK 99652 
2Wasilla, AK 99687 
2Wasilla, AK 99687 
2Wasilla, AK 99687 
2Wasilla, AK 99687 
2Wasilla, AK 99687 
2Wasilla, AK 99637 
2Anchorage, AK 99502 
2Wasilla, AK 99687
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bJohn Murphy 
bManvil Olson 

:Claud Oxford 
l3Alan Peterson 

eJerry Phillips 
IJfStephen C. Planchon 
IgMichael A. Pollina 

liDianna Rintoul 

liKenneth Rivard 
ItjDennis Roedding 
IjkDerald Schoon 
llScott Schwald 

ltStephen & Patricia Sim 
I^Evander Smith 

lDKathleen Smyth 
lpjohn & Helen Streu 
IgGary Stromberg 
lrNorm Sundbv 

IsBacel Tellier 
ltRobert Thom 

lulngvol Tofson 
lvOpal Toomey 

I^Milburn E. Tucker 
lxLarry Vander Sloot 
1/U of A Exper. Station 
lzMelody D. Wassink 

laDavid D. Watts 
luMark Weaver 

I:Bill Welch 
IlRob Wells, et al 

IjaEllis J White 
fRobert A Williams 

lhTom Williams

IjlPO Eox 870638 
I1HC33 Box 2990 

IlPO Eox 870085 
IlPO Box 875450 

1HC33 Box 2911 
l|lP0 B o x  872092 
11501 L Street 

IlSR 1 Box 2369 

IlPO Box 871842 
IlPO Box 85 
IlPO Box 873969 
J1HC33 Box 3033 

111769 Wickersham Dr 
IlPO Box 90647 

11HC34 Box 2285 
I11HC34 Box 2822 
IPO Box 90647 

I1HC31 Box 5162 

IlSR Box 870210 

ijlPO Eox 6007 
1SR 1 Box 2493 
1HC33 Box 2992 

14281 Edinburgh Drive 
1HC31 Box 5120 
LPO Box AE

11340 W. 23rd Avenue #A 
314100 DeBarr 
fllPO Eox 2530 

1117301 Marijane 
I1HC01 Box 6871 

U H C 3 0  Box 5406 
31HC02 Box 7298 

ltL ro  Drawer 1145

32Wasilla, AK 99687 p| 
2Wasilla, AK 99687 

2Wasilla, AK 99687 
2Wasilla, AK 99687 
2Wasilla, AK 99687 
2Wasilla, AK 99687 

32Anchorage, AK 99501 
j2Chugiak, AK 99567 

32Wasilla, AK 99687 
|2Willow, AK 99688 

l2Wasilla, AK 99687 
l2Wasilla, AK 99687 
l2Anchorage, AK 99507 

l2Anchorage, AK 99509 

I)2Wasilla, AK 99687 
2Wasilla, AK 99687 
2Anchorage, AK 99509 
2Wasilla, AK 99687 
2Wasilla, AK 99687 
2Palmer, AK 99645 

I|2Chugiak, AK 99567 
2Wasilla, AK 99687 

I]2Anchorage, AK 99502 
2Wasilla, AK 99687 

32Palmer, AK 99645 
l2Anchorage, AK 99504 
l2Anchorage, AK 99504 
|2Palmer, AK 99545 P

l2Anchorage, AK 99507 3
l2Palmer, AK 99645 3
|2Wasilla, AK 99687 □
12Palmer, AK 99645 
I]2Eagle River, AK 9957:p|



I
■
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aJoe Wilson
aDianna & Jeff Wiseman 

:Diane Woelfel 
JMalcolm Wolf 
aSande Wright 

ETraci Wright 
jWright, Walsh & Smith 
iWm Yaskolski 

LRichard Zobel

[IlPO Box 875109 
HlPO Box 91 
LHC07 Box 3455 
LPO Box 875652 
LPO Box 874508 

E1HC02 74 70 

LPO B 874508 
LPO Box 870322 

LPO Box 872288

Jj2Wasilla, a k  99687 
l2Delta Jet, AK 99737 

T2Wasilla, AK 99687 
l2Wasilla, AK 99687 
l2Wasilla, AK 99687 

12Palmer, AK 99645 
32Wasilla, AK 99637
2Wasilla, AK 99687 

l|2Wasilla AK 99687
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TkPilar Aguilla 
IbAhtna Inc.

IbDaniel E Allen 
IpCharles Benjamin 

IjeBruce Cain 
Ilf Ed Carns

IfeChugach Alaska Corp 
ThChurch at SAPA 

UiCalvin Datta 
Hi Bill Etchells 

IjkEd Gerrue 
llLTerry Gilmore 
ljnBruce Gordon 
IViKen Hoisington 

IfcDan Hovermalen 

IJpVictor Kennedy 
IJgKenny Lake School 

Iterances Kibble 
IjsSam Lightwood 

IjtJerome Luebke 
ljuKeith Murray 
IjvEric Nashlund 

ljWAlfred Roig 
IjxEugene Shorten 
jl'Kathy Sloboda 

ijsDavid Stone 

ijaEill Sutton 
BbKeith Swisher 
3=Mike Swisher 
BdWm H Weaver 
IJeDave Wellman 
IjfBilly J Williams 

I^Dean Wilson 
IJcH L Woodcock

T«,

IjlSR E o x  113 
YllDrawer G 

I11HC60 Box 345 
B1HC60 Box 228 

211565 Alder Dr 
IjlHC 60 Box 252 

1113000 A St 
IJ1HC60 Box 289 

0LHC6O Box 245 
IjlHC60 B O X  244 

1HC60 Box 337 
1Q.HC60 Box 216 

3JLHC60 Box 214 
|1HC60 Box 279 

111HC60 299C 
SlHC60 Box 308

Si
|lHC60 Box 286 
B1HC60 Box 229 

IjlBox 64 

31HC60 Box 217 
J1HC60 Box 271 
I11HC60 Box 274 
IJ1HC60 Box 20 

HC60 Box 262 

PO Box 248 
1I1HC60 Box 298 
B1HC60 Box 341 
111HC60 Box 339 

IJ1HC60 Box 309 
B1HC60 Box 227 
TJ1HC60 Box 100 
11HC60 B O X  288 
I]1HC60 Box 159

m

—1J !

" — ss :r,'
/A J T-r , sr.*—  r “ 1

Ij2Copper Center, 
lj2Copper Center, 
]]2Copper Center, 
Ij2Copper Center, 

Ii2Anchorage, AK 
I}2Copper Center, 
I]2Anchorage, AK 

Ij2Copper Center, 
Ij2Copper Center, 
I]2Copper Center, 
Ij2Copper Center, 

I]2Copper Center, 
lllCopper Center, 
l]2Copper Center, 
Ij2Copper Center, 
j2Copper Center, 
I]2Copper Center, 
lj2Copper Center, 
L2Copper Center, 

ll2Glennallen, • AK 
lbcopper Center, 
I]2Copper Center, 
Ij2Copper Center, 
]j2Copper Center, 
Il2Copper Center, 

H2Nenana, Alaksa 

12Copper Center, 

j2Copcer Center, 
T2Copper Center, 
12Copper Center, 
12Copper Center, 
L2Copper Center, 
T2Copper Center, 
12Copper Center, 
12

AK 99573Ij 
AK 995720] 

AK 995735] 
AK 995733] 

9950
AK 995733 

99503(3 
AK 9957331 
AK 99572j3j 
AK 99572(3 

AK 995720 
AK 99572(3
ak 99572,2!
AK 995720 

AK 995720 
AK 995/32 
AX 99572 
AK 99573,3 
AK 9 9 5 7 3 I 

9958!
AK 995733 

AK 995732 
AK 995720 

AK 995720 
AK 995720 

9976(0]
AK 99572(3 

AK 99572(3 

AK 995733 
AK 995733 

AK 995733 
AK 9 9 5 7 3 J  
AK 995720] 

AK 995720

Election District 17

Salcha-Big Delta Soil & Water Conservation 
District
Kenny Lake Soil & Water Conservation 
District

2 9 8  C o o p e r a t o r s
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IbDorothy Agen 
IbRichard Anderson 

ljrAgie Arnold 
IJdWilliam Arpino 
IleRobert Atkinson 
IjfJacob Baart 

T^Joseph Balch 
IjhRichari Brunk 

IjiAl Bannon 
lljBruce Barton 

IjkMike Bear 
IjlLeo Bednarik 
lfojoe Belegrin 
IViJohn Benson 
lbJon Bernard 

IpCheryl Bobo 

Ibjerry Eoehlke 
ljrFrank Borman 
Ibchristopher Bran 

ijtLyall Brasier 
IbGerald Brehmer 

'John Bridgers 

'Debra Brown 
ljxRichard Anderson 
IjyRobert Brown 

TtzVictor Brown 
IbRichard Brunk 
IbFrank Buck

IjlPO Eox 871370 

IlPO Box 806 

IllMi 237 
lIlPO Box 111 

3lSR Box 13
TjlMi 39 Richardson Hwy 

1117665 Salcha Rd 
ijiSR 90336 

.Box 552 

.Box 385 
IjlBox 1226 
IjlPO Box 1087 

IjlSR 50717
ljl4 329 Jack Waren Rd 
IjlBox 83446 

TjlMi 14.2 
1)16800 Canady 
118502 Peck Ave 

IjlBox 298 

IBox 483 

flLMi 1403 
IBox 433
14154 Lancaster Ave 

IPO Box 806 
IPO Eox 1065 
IMi 1403.5 Alaska Hwy 

ICLSR 90336
1110419 Crosby Rd NE

I]2 Delta Junction, Ak 997310 

j2Delta Junction, Ak 997313 

S2Delta Junction, AK 99731(1 
l2Tok, AK, 9978(33] 

j2Seward, AK 9966^3] 
l2Fairbanks, AK 997C2T3] 
lESalcha, Ak 997143] ^  
Ij2Fairbanks, AK 99701/3] 

lj2Delta Junction, Ak 997310 
l2Delta Junction, Ak 997313 
lj2Delta Junction, Ak 99731 
H2Delta Junction, Ak 99731(3 

T!2Delta Junction, Ak 997310 
IpDelta Junction, Ak 997313 
Ii2Fairbanks, Ak 99731(3] 

l2Delta Junction, Ak 99731^3] 

S2North Pole, Ak 997053] 
Ij2Anchorage, Ak 995043]
^2Delta Junction, Ak 9973 

I]2Delta junction, Ak 9973 

3j2Delfca Junction, Ak 99731(3] 
Tl2Tok, Ak 9978(33] 
Ij2Newburghy, NY 125503] 
I]2Delta Junction, Ak 99731(3] 
Ij2Delta Junction, Ak 997313] 
I]2Delta Junction, Ak 997313] 
lj2Fairbanks, Ak 99701(3] 
Il2Woodborn, OR 99071(3]

Election District 17

Salcha-Big Delta Soil & Water Conservation 
District
Kenny Lake Soil & Water Conservation 
District

2 9 8  C o o p e - a t o r s
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Don Bunsellmeir Box 465 Delta Junction, AK 99737

David Burchom Box 441 Delta Junction, AK 99737

Robert Buzby SR 90678 Fiirbanks, AK 99701

Dennis Buzby SR 90678 Fairbanks, AK 99701

Lyle Carlson Box 2741 Fairbanks AK 99707

Charles Carlson Box 953 Delta Junction, AK 99737

Mark Carpenter Box 765 Delta Junction, AK 99737

Wayne Carpenter Box 416 Delta Junction, AK 99737

Ken Cassity 4341 MacAlister Dr. Anchorage, AK 99515

Lynn Castle Box 1616 Fairbanks, AK 99707

James Cavanaugh 4823 Daniece St. North Pole, AK 99705

Elaine Cederberg 2730 East 50th Ave Anchorage AK 99504

Cathy Christman 5159 Sundown Trail Salcha, AK 99714

Peter Chytil Box 208 Delt-a Junction, AK 99737

Patrick Clemans 1243 Crescent Ave Anchorage, AK 99508

Nick Colurnbo Box 966 Delta Junction, AK 99737

Terry Conkel Box 1629 Delta Junction, AK 99737

Norman Cosgrove Box 861 Delta Junction, AK 99737

Randy Davenport 2074 Davenport Rd, Box 627 Delta Junction, AK 99’737

Claudia Delaughter SR 90513 Fairbanks AK 99701

Delta FFA Pouch 1 Delta Junction, AK 99737

Michael Demarco SR Box 90508 Fairbanks, AK 99701

Jack Detzel Box 278 Delta Junction, AK 99737

Tim Dietzler Box 1111 Delta Junction, AK 99737

Sam Dighton Box 121 Delta Junction, AK 99737

Joe Ditchen Box 1097 Delta Junction, AK 99737

Elden Ditchen Box 1097 Delta Junction, AK 99737

Carl Ditchen Box 1097 Delta Junction, AK 99737

Larry Dorshorst Box 289 Telta Junction, AK 99737

Jerry Dowling Box 125 Delta Junction, AK 99737

Mike Dress Box 14007 Salcha, AK 99714

Henry Dube Box 109 Delta Junction, AK 99737

Edwin Eddy SR 90679 Fairbanks, AK 99701



(3j D e l t a  1 0 / 8 8

2  David Edwards Box 5283 North Pole, AK 99705
I Pam Ellis Box 1260 Delta Junction, AK 99737

I John Emery 605 23rd St. Fairbanks, AK 99701

^  Ed Enderic. Mi 41 Richardson Hwy Fairbanks, AX 99701

I Ken Engellant Box 314 Geraldine, MT 59446
I Robert Erickson Box 1196 Delta Junction, AK 99737

□ Stanley Evans 1168 Hayes Fairbanks, AK 99701
0  Dorothy Evans Box 1105 Delta Junction, AK 99737
S  Phil Faulkner 2603 Jefferson North Pole, AK 99705
|l| Larry Fett Box 881 Delta Junction, AK 99737

I Lee Fett Box 881 Delta Junction, AK 99737
ll Tom Fett Box 881 Delta Junction, AK 99737

1 Larry Field 1607 Kennedy Fairbanks, AK 99701
1 Jerry Flodin 4000 Marian Luther Fairbanks, AK 99701

I Charles Forck Box 929 Delta Junction, AK 99737

I David Fortune Box 1093 Delta Junction AK 99737

1 Lee Foster Box 671 Delta Junction, AK 99737
I Sheila Frost Box 509C, Route 6 Mt. Home, AK 72653

I Doug Fulton 7409 Spruce Rd, #1 Anchorage, AK 95507
I Wayne Gentz 3330 Holden Rd Fairbanks, AK 99709

I Greg Gerhart Box 287 Delta Junction, AK 99737

1 Robert Giese Box 209 Delta .Junction, AK 99737

|  Ed Giese Box 352 Delta Junction, AK 99737

I E L Gilbert Box 149 Delta Junction, AK 99737

I Roy Gilbertson Box 1069 Delta Junction, AK 99737

I James Gollogy 411 Fourth Ave Fairbanks, AK 99701

1 Daniel Grantham 47.5 Richardson Hwy Fairbanks, AK 99701

1 Dan Green Box 986 Delta Junction, AK 99737

1 Don Hall Delta Junction, AK 99737
I Everett Harris Box 962 Delta Junction, AK 59737

1 Ted Harris Box 10 Delta Junction AK 99737

3  Dan Haslett 538 S Kievin Anchorage AK 99503

T] Walter Hastings 6760 Canady Dr North Pole, AK 99705

I
4

4

4

4
4

4

4
4

4

4

4
4

4

4

4

4

4

4

4
4

4
4

4
4

4
h

I
4

4
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\l\ Troxell Hebert Box 1018 Delta Junction, AK 99737
m Roy Hef er Box 60813 Fairbanks, AK 99706
pO Glen Helkenn 14C3.5 Alaska Hwy Delta Junction, AK 99737
m  Steve Holcomb Mi 1392 Alaska Hwy Delta Junction, AK 99737
LS Byron Hollembaek 1403.5 Alaska Hwy Delta Junction, AK 99737
pO Walter Holmes Mi 35 Richardson Hwy Fairbanks, AK 99701
m  John Hotchkiss Box 613 Delta Junction, AK 99737
I B W Houger PO Box 56806 North Pole, AK 99705
1 Neil Huckins SR 90646 Fairbanks, AK 99701
I Dick Jensen Box 1201 Delta Junction, AK 99737
1 David Johnson Box 601 Delta Junction, AK 99737
0  William Johnson Box 914 Delta Junction, AK 99737
HI Tunnie Johnson Box 914 Delta Junction, AK 99737
□ Gary Jurgens Box 184 Delta Junction, AK 99737
0  Wes Keaster Box 947 Delta Junction, AK 99737
0  Richard Karr Box 60782 Fairbanks, AK 99706
□ Leonard Kelly Box 816 Eagle River, AK 99577
(ij Robert Kern Box 10034 Fairbanks, AK 99701
0  Robert Koon Box 216 Delta Junction, AK 99737

Walter Kopp Box 427 Delta Junction, AK 99737
yd Tom Kraus 1210 Sherman Court North Platte, NE 69101
yj Patricia Krebs Box 5065 Delta Junction, AK 99737
up Ron Krishnek 6609 Johnson Road Salcha, AK 99714
l] Julius Kusz Box 984 Delta Junction, AK 99737
2  Neal Kutchins Box 81 Delta Junction, AK 99737
J  Howard Lanni Box 665 Delta Junction, AK 99737
2  William Lappart Box 45 Delta Junction, AK 99737
H Richard Larimore 811 East Ninth Wellington, KS
J  Charles Leap 4-E-3 Fairview Ms or Fairbanks, AK 99701
H Ron Lester 6971 Lester Lane Delta Junction, AK 99737
1 Neda Lihle Box 874 Delta Junction, AK 99737
h Ernest Line Mi 41 Richardson Hwy Fairbanks, AK 99701
0  Don Lintelman 5887 Nistler Delta Junction, AK 99737

4

4

4

4
4

4
4

4

4
4

5
4

4
4

4

I
4
4

4
4

4

4

4
4

4
4

4
4

4

4

4

4

4
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Robert Lizardi 

Robert Loveless 

Patricia Lunsford 
LLoyd Maggard 

Jerry Mamo 
Michael Mandulak 

Ellen Mannion 
Paul Marchuk 

R G Markgraf 
Don Marsh 
Florence Marshall 
Bruce McClain 

Da', id McCracken 
Doug McCullum 
Harlan Mead 
Paul Mertz 
Ed Milam 
Elaine Miller 

Scott Miller 
Joe Miller 
Earl Mitchell 
Mr. Mock 
Arthur Moe 
William Montano 

Ray Morgan 
Gary Moritz 

Harry Morris 
Hoyt Moss 
Ron Mull 
Henry Muth 

Ron Nelson 
Sid Nelson 

Joseph Nistler

Box 167 

SR 90658 
Box 923 
Box 1176 

Box 140031 
Box 195 

Box 128 
Box 859
8750 Richardson Hwy

Sr 1057H
1211 Fourth Ave
Box 71

Box 1155
Box 313
Mi 77 Richardson Hwy 

Box 1267
Mi 1415 Alaska Hwy 
Box 869 
Box 1275 
PO Box 310 
1412 Alaska Hwy 

box 1241 
3633 W 79th Ave 
SR Box 10033

Mi 254.5 Richardson Hwy
Mi 30 Richardson Hwy

Box 182
Box 1074
Box 1004
Box 888

Box 553
6369 Nistler Rd

Delta Junction, AK 99737 
Fairbanks, AK 99701 

Delta Junction, AK 99737 
Delta Junction, AK 99737 

Salcha, AK 99714 
Delta Junction, AK 99737 

Delta Junction, AK 99737 
Delta Junction, AK 99737 
Salcha, AK 99714 

Anchorage AK 99501 
Fairbanks, AK 99701 

Delta Junction, AK 99737 
Delta Junction, AK 99737 
Delta Junction, AK 
Delta Junction AK
Delta Junction, AK

99737
99737
99737

Delta Junction, AK 99737 
Delta Junction, AK 99737 
Delta Junction, AK 99737 
Delta Junction, AK 99737

Delta Junction, AK 99737 
Anchorage AK 99502 
Fairbanks, AK 99701 
Fairbanks, AK 
Delta Junction, AK 99737 
Fairbanks, AK 99701 

Delta Junction, AK 99737 
Delta Junction, AK 99737 
Delta Junction, AK 99737 

Fairbanks, AK 99707 
Delta Junction, AK 99737 
Delta Junction, AK 99737

4

4

4
4

4

I
4

4

4
4

4

4

I
4

4

f
4
4
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