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SCOPE

In the fall of 1979, the officials of the S.E. Alaska Conference
requested solid waste management technical assistance from the EPA as
provided for under the technical panels program of the Resource Conser-
vation and Recovery Act of 1976 (RCRA).

In response to the request Peat, Marwick, Mitchell and Co., the
technical panels prime contractor for EPA Region X subcontracted with
Finite Resources, Inc. to conduct a Phase I study. This consisted of
attending a S.E. Conference meeting in Ketchikan and developing a pro-
posal for a Phase II solid waste management study. (A copy of the
proposal and plan outline are contained in Appendix A.)

After review of the Phase II proposal by the S.E, Conference, Peat,
Marwick, Mitchell and Co. and EPA, Finite Resources made some requested
modifications and EPA gave approval to proceed with the S.E. Alaska
Phase II solid waste management study.
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INTRODUCTION

As is evident from the proposal in Appendix A, the strategy was to
determine the current status of existing solid waste management systems
in S.E. Alaska and then develop a technical analysis of alternative

solid waste management systems which are reasonable and practical for
the study area.

The relative feasibility of three basic solid waste management systems
would then be determined on the following basis.

* A regional solid waste management system serving the entire S.E.
Alaska Panhandle. This would entail using barges or the Marine

Highway and a large central solid waste processing or disposal
facility.

Two or three subregional solid waste management systems serving

logical waste sheds as determined by the geographic and transpor-
tation characteristics.

* Solid waste management systems based on the premise that each

municipality or borough will operate their own solid waste manage-
ment facility. '

The initial step of the study was to physically inspect the existing
solid waste management systems in each municipality or borough, that

was active in the study, and meet with the local officials responsible
for the operation of the solid waste management systems to gather

fiscal and general demographic information and determine existing
technical and environmental problems. The survey form in Appendix A was
completed by most municipalities and/or boroughs and was used as an
outline during the meetings.

During the initial survey, the status of existing management systems for
municipal solid waste, junk automobiles and wood waste would be empha-
sized. However, the survey would also attempt to determine if there are

potential energy markets if solid waste energy recovery systems prove
to be feasible in any areas.

Finite Resources utilized fourteen days in S.E. Alaska for the survey
with the itinerary established with the assistance of the Alaska
Department of Environmental Conservation (ADEC).
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S.E. ALASKA GENERAL CHARACTERISTICS

As is evident from the map in Appendix B, S.E. Alaska is a rugged sea-
board of mountainous islands and peninsulas with very few miles of
highway.

The climate, geology and geography are not well suited for solid waste
management, especially land disposal. The following specific character-
istics outline some of the general solid waste management problems shared
by almost all of the S.E. Alaska communities.

* Limited land area with the mountains virtually rising out of the
sea makes land very valuable and solid waste disposal sites cannot
compete with other types of land development. Numerous areas of
muskeg or marsh land further limit what is suitable for conventional
land disposal systems.

* Extremely high precipitation rates as rain or snow in conjunction
with much lower evapo-transpiration rates results in the generation
of leachate from land disposal sites. The leachate is primarily a
hazard to surface water quality because of the unique geology and
resulting absence of ground water in most areas of S.E. Alaska.

* A very limited soil depth in most areas of S.E. Alaska complicates
the covering of the solid waste deposited at land disposal sites.
This increases leachate generation and attracts such vectors as
birds, flys and even bears which constitute a definite safety hazard
for site users. In many areas the expensive practice of importing
soil cover is even necessary.

* The only transportation modes which are available between most of
the communities are air or marine. This definitely complicates the
regional or subregional approach to solid waste management.

*  Since most all goods and commodities related to the generation of
solid waste are shipped in from outside the S.E. Alaska area the
solid waste stream is very high in packaging waste and primarily
paper and paper products.

During the course of the survey, it became evident that even ''good
estimates' of the solid waste generation rates or solid waste volumes
were going to be very difficult to acquire. The survey sheets which



were completed by most of the communities did provide some rough esti-
mates of solid waste volumes. However, since the amount of solid waste
available is an important parameter when used to size solid waste
management facilities especially baling, shredding and energy recovery
plants, better solid waste generation data was deemed a very high
priority item.

Fortunately, Channel Sanitation, which is the private firm operating
the Juneau sanitary landfill and collection service, weigh all of the
solid waste that is delivered to that facility. The cooperation of
Channel Sanitation and the efforts of the ADEC have resulted in some
very good estimates of the solid waste generated in the Juneau area.
This data will be used in conjunction with the Juneau population to
calculate a solid waste per capita generation rate which will be used
with the population information from the other S.E. Alaska communities
and boroughs to estimate solid waste volumes.

The composition of the solid waste stream is also an important element
especially for energy recovery systems since this affects the BTU
value of the solid waste which of course affects the amount of energy
that can be generated by a solid waste energy recovery facility. The
results of numerous analyses and investigations reveal that a typical
BTU range for residential solid waste is 4200 BTUs/1b to 4700 BTUs/1b.
In view of the many independent surveys that support these figures, a
value of 4500 BTUs/1b will be assumed for energy recovery computations
in this report.

It is important to note that moisture content will significantly affect
the available energy that can be extracted from the solid waste and
this parameter may definitely warrant further investigation at a later
time if solid waste energy recovery appears feasible for any of the

communities because of the high precipitation rate characteristic of
S.E. Alaska.
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EXISTING MUNICIPAL/BOROUGH
SOLID WASTE MANAGEMENT SYSTEMS AND VOLUMES

The following data for the S.E. Alaska municipalities and boroughs
were obtained primarily from the survey trip, related follow up
activities and the efforts of the participating communities and
ADEC. Information is listed for the majority of the S.E. Alaska
communities although the data is more complete for those communities

that were active participants in the study and were therefore surveyed
in person.

Appendix C contains information on the specific municipalities and
boroughs including recent population estimates and Appendix D con-

tains those survey forms that were completed by the S.E. Alaska
communities.

The city and borough of Juneau will be analyzed first to allow the
use of the solid waste per capita generation rate in the subsequent
analysis of the other S.E. Alaska communities. Those communities
using the same disposal site will be analyzed jointly.

After Juneau, the communities will be reviewed in the order surve&ed
during the trip.

CITY AND BOROUGH OF JUNEAU

A. Population

The information in Appendix C lists the-rpopulation of the city
and borough of Juneau at 23,115. However, during the survey
the 1980 population was estimated at 25,000 persons. Local
officials have estimated the area growth at approximately 5%

per year primarily in the outlying areas of Mendenhall and
Lemon Creek.

B. Solid Waste Volumes

As was previously referenced, Channel Sanitation, the operators
of the solid waste collection and disposal service, weigh all
the solid waste that is deposited at the Juneau sanitary land-
fill. The following tables have been derived from their weight
records with assistance from ADEC accountants.



There are four major categories of solid waste'depending on the
method of payment of the disposal charge. These are cash, two
.charge columns and the Channel Sanitation collection vehicles.
There were also specialized solid waste categories for auto and

wood combined, white goods (primarily appliances) and wood
crates and boxes.

Detailed record keeping of cash sales is a relatively new
practice with information available for only April through June
of 1980. There also appears to be a considerable variation

for some of the smaller categories of solid waste such as white
goods and auto/wood, but this is not significant when compared

to the relatively larger magnitudes of the '"'cash' category

hauled by individuals, the Channel Sanitation collection vehicles,
the residential solid waste and auto and wood from charge
accounts. The rather significant increase in the larger cate-
gories during the month of September has been explained as a

general community clean-up month and would not necessarily be
expected in other communities.

Table I contains the solid waste weights from the Channel
Sanitation records.

Based on the following facts, observations and assumptions, the
solid waste weights in Table I will be analyzed and adjusted.

* Channel Sanitation currently salvages auto hulks and other
iron and steel products including white goods.

The only categories of significant size to affect the
daily solid waste tonnage are the first four columns
(Individual, Channel Sanitation Vehicles, General Solid
Waste from Charge Customers and Auto and Wood from Charge
Customers). (For example, even totally deleting the auto

and wood waste columm from the April 1980 figure only
incorporates a 2.4% error.)

One of the charge customers is the City Parks Department
and based on this information the auto/wood waste charge
category will be assumed to be primarily wood waste. 1In
view of the small percentage of error incorporated if this

category were ignored completely this assumption is
considered to be reasonable.

Based on the preceding two assumptions and observations,
only the first four columns in Table I will be used to

calculate daily tonnages and per capita generation rates
in Tables II and III.



TABLE I

Solid Waste Weights From Channel Sanitation Records (In Pounds)

Channel General Auto and Channel Channel
Individual Sanitation S.W. From Wood From | White Goods Sanitation Sanitation

Year/ Hauled Collection Charge Charge From Charge Auto and White Wood Crates

Month Cash Sales Vehicles Customers Customers Customers Wood Goods and Boxes
1979
July No records No records | 273,336 5,332 240
August No records 1,168,640 322,256 40,300 100
Sept. No records 3,870,249 297,129 45,671 17,223 1,200
Oct. No records 1,533,130 258,392 38,760 840 604
Nov. No records 1,513,619 283,202 79,758 900

| Dec. No records 1,351,478 221,692 33,804 1,203

1980
Jan. No records 1,606,263 270,638 37,542
Feb. No records 1,454,179 251,672 40,667 1,800
March No records 1,253,229 253,346 18,371 360
April 483,630 1,476,053 306,220 56,513 4,227 2,106 740
May 525,480 1,513,101 255,826 61,276 1,339 960 780 300
June 391,533 1,936,377 316,817 65,574 4,795 1,820
July 246,142 (No figure)




TABLE 11
Solid Waste Totals

Calculated
Monthly Monthly Monthly Monthly Ratio Monthly
3 Column 3 Column 4 Column 4 Column Factor 4 Column
Year/ Total Total Total Total 4 Months/ Estimate
Month (Lbs) (Tons) (Lbs) (Tons) 3 Months (Tons)
1979
July Insufficient Insufficient NA NA
Data Data

August 1,531,196 766 NA NA 950
September 4,213,049 2,106 NA NA 2,611
October 1,830,282 915 NA NA 1,135
November 1,876,579 938 NA NA 1,163
December 1,606,974 - 804 NA NA 997
1980

January 1,914,443 957 NA NA 1,187
February 1,746,518 873 NA NA 1,082
March 1,524,946 762 NA NA 945
April 1,838,786 919 2,322,416 1,161 1.26

May 1,830,203 915 2,355,683 1,178 1.29

June 2,318,768 1,159 2,710,301 1,355 1.17

Average Factor
1.24




TABLE III

Total Tons Daily Daily Per Capita
_ Total Days Operating of Tonnage Tonnage 1bs/Person-Day
Year/ in Months Days Solid Waste ( 6 Days/Week) ' (7 Days/Week) Based on
Month 7 Days/Week 6 Days/Week Per Month Operation Operation (7 Days/Week)
1979
July
August 30 25 950 38 32 2.56
September 30 25 2,611 104 87 6.96
October 31 26 1,135 44 37 - 2.96
November 30 25 1,163 47 39 3.12
December 31 26 997 38 32 2.56
1980
January 31 26 1,187 46 38 3.04
February 29 25 1,082 43 37 2.96
March 31 26 945 36 30 2.4
April 30 26 1,161 45 39 3.12
May 31 27 1,178 44 38 3.04
e .
June 30 25 1,355 54 45 3.60
Averages 1,251 49 41 3.30

Total Estimated Tons/Year 15,012




The Juneau sanitary landfill is operated on a 6 day per
week basis. However, the per capita generation rate will
be computed on a 7 day per week basis.

Since information is only available for all four major
columns for the months of April, May and June of 1980, the
total solid waste tonnages and per capita generation rates
will be based primarily on these months.

In order to estimate the monthly totals for July 1979
through March 1980 where there is no information available
on the volume of solid waste received from individually

‘hauled cash sales, an extrapolation technique will be used.

For the months of April, May and June of 1980 where the
solid waste volume is available for all four major cate-
gories, a ratio of the four categories versus three
categories will be determined. An average ratio will then
be calculated and used to extrapolate a four category total
for the months of July 1979 through March 1980. (Table II),

If the three calculated ratios are reasonably close, this
assumption is probably somewhat valid. However, it is
important to note that the extrapolation technique does
assume that a proportional or equal number of individuals
deliver solid waste to the site in the winter and in the
summer and this may not be true.

After the four category total has been estimated a daily
tonnage will be determined on the basis of 6 days per week
and 7 days per week respectively. The 6 day per week figures
are extremely useful for application to solid waste process-
ing and energy recovery facilities since this is the most
common operating schedule. (Table III).

The population estimate for Juneau of 25,000 will be used
to calculate the per capita generation rates of pounds of
solid waste per person per day., The per capita figure is
based on continuous solid waste generation 7 days per week.

An analysis of Table III reveals the following very interesting
facts and conclusions.

*

The expected seasonal fluctuation in solid waste volume is
not evident from the figures in Table III. The variation
in the monthly solid waste figures is almost random and

this fact, although somewhat unusual, supports the use of

-10-



average daily tonnages and per capita generation rates.
This will also simplify the analysis for the other commmi-
ties without sacrificing significant accuracy.

The averagé per capita generation rate of 3.30 lbs/person-
day is somewhat lower than was qualitatively expected
because of the importation of consumer goods. However,
excessive packaging is practiced on a national basis and
perhaps this should not be that surprising. The 3.30 figure
compares favorably with the range of generation rates in
Idaho of 2.9 to 4.0 1lbs/person-day. The 6 day per week
daily average of 49 tons is also in agreement with the 40

to 50 tons per day estimate made by Channel Sanitation
during the survey.

It is interesting to note that the extrapolation technique
used to determine the solid waste volume estimates would

if anything reflect a larger than actual solid waste

stream. The calculated relatively low per capita generation
rate further supports the extrapolation assumptions.

The Juneau population estimate of 25,000 persons is a very
sensitive variable when determining a per capita generation
rate to be used for the other S.E. Alaska communities.

For example, if the 23,115 population figure from Appendix
C is used in the calculation, the resulting figure is

3.55 1bs/person-day.

Based on this fact, and in order to help insure against
under designing a solid waste management system, for the
remainder of this study a S.E. Alaska per capita generation
rate of 3.50 1lbs/person-day will be used for the other

S.E. Alaska communities.

C. Status of Existing Solid Waste Management Systems

1.

Collection Service

Channel Sanitation operates the solid waste collection
service in the Juneau area under a Public Utility Commission
Franchise. The service is voluntary not manditory and this
results in a large number of persons hauling their own

solid waste to the disposal site (refer to Table I Cash
Sales). This causes heavy traffic at the disposal site

on Saturday and is also very energy intensive since a private
automobile is not as efficient as a solid waste compactor
truck. The collection service is entirely privately owned
and operated and supported by monthly billings to customers
by Channel Sanitation.

-11-



Disposal Site

The Juneau disposal site is operated as a sanitary landfill
‘with a solid waste compactor unit probably achieving an In-
place density of 800 to 1000 1bs/yd3.

The site is located in a diked area and ground and sgrface
water contamination may be a problem due to the proximity
of the water and the high precipitation rate., The land
available within the diked area under the current land use
agreement is very limited and is projected to be totally
used up in the near future unless the diked area can be

expanded.

The disposal site is totally supported by revenues from the
gate charge assessed at 1%¢ per pound with a minimum of )
$2.42 per load. The disposal cost for the Channel Sanitation
collection vehicles is passed along to the customer in the
collection billing.

Recycling

Channel Sanitation currently recycles auto hulks (which are
crushed with a crawler tractor) and other ferrous scrap and
uses their own barges to ship to markets in Vancouver or
Seattle. Barging costs are estimated at $3,500 per 24 hour
day including labor and the $100 to $200 per day lease of
the barge. Market price is a critical factor. A minimum
price to make the trip south economically feasible is $60
per ton of scrap and at the time of the survey the price
was only $50 per ton.

The erratic fluctuation characteristic of scrap iron market
prices increase the risk of the business venture. Since it
takes from 6 to 14 days to make the trip the scrap iron

price might be favorable when leaving Juneau yet be depressed
when arriving at the market site.

Although the crawler tractor used to crush the junk autos
does not achieve the volume reduction of a hydraulic car
crusher, apparently Channel Sanitation cannot justify the
expense of this specialized piece of equipment. However,
the use of a car crusher might increase the number of junk
autos that can be placed on a barge.

Some aluminum can recycling is practiced by a social club on
a voluntary source separation basis.

-12-



II. KETCHIKAN GATEWAY BOROUGH AND CITIES OF KETCHIKAN AND SAXMAN

A.

Population

The data in Appendices C and D report an area population within
the Ketchikan Gateway Borough of approximately 13,464 persons.
The population growth is estimated at 3% per year.

Solid Waste Volumes

The following solid waste figures have been calculated using the
per capita generation rate estimate of 3.50 lbs/person-day in
conjunction with the reported population of 13,464 persons.

24 fons/day
168 tons/week
8,600 tons/year

Daily Tons Generated
Weekly Tons Generated
Total Annual Tonnage
Daily Tons Available For
a 6 Day/Week Processing
Facility

28 tons/operating day

n

From Appendix D the city roughly estimated the landfill volume
consumed to be 10,500 yd3/year of solid waste and cover material
compacted in place. Assuming 1,000 1bs/yd3 in-place density this
equates. to 5,250 tons/year compared to the estimated 8,600 tons/
year. However, the discrepancy can be at least partially
explained by the use of the air curtain destructor at the site

and some open burning.

Status of Existing Solid Waste Management Systems

1. Collection System

The city of Ketchikan currently operates a collection system
serving the estimated 8,000 plus residents within the city
limits. The collection system is estimated to cost approxi-
mately $263,000 per year and is supported entirely by the
collection route customers.

Tongass Sanitation, a private solid waste collection con-
tractor serves the borough residents and some commercial
accounts within the city limits. The collection system is

also financed by a user fee.

2. Disposal Site

The Ketchikan landfill is owned and operated by the city.
It was originally in a deep muskeg ravine which has since
been filled. The remaining land area is very limited with
an estimated life of only two years if burning is continued

to be allowed.
-13-



Cover material must be imported and adds substantially to
the operational cost of the site. The limited cover
material and the very high precipitation rate results in
the generation of leachate of sufficient quantity to reach
a small stream which is located adjacent to the fill area.
There is no ground water at the site because of underlying
bedrock. '

Junk autos were a problem at the landfill site in the past
because of the excessive landfill volume consumed by the
disposal of auto hulks. However, recently Jim Church, a
local private contractor, is salvaging the junk autos in
the Ketchikan area and has even removed a large number of
auto hulks from the landfill. This and recent improvements
in site management and cover application frequency has
improved the appearance of the site.

Burning at the facility comtinues to be a problem primarily
due to fires being set illegally by users of the site and
the poor performance of an air curtain type incinerator.

The problems with the incinerator may be partially due to
faulty trench construction in conjunction with attempts to
burn waste other than brush and similar wood waste for which
the unit was designed.

The city has been searching for alternative landfill sites
due to the limited life expectancy of the existing facility.
The acquisition of a site approximately 12 miles north of
Ketchikan is being investigated. Based on visual inspec-
tions, the site appears to be suitable. However, the
increased haul distance and associated costs have caused some
concern.

The existing facility is financed by general fund monies
and is estimated to cost approximately $100,000 per year.
Since users residing outside the Ketchikan city limits are
not taxed for the operation of the facility, a question of
equitability is evident. :

Recycling

As was discussed in a previous section, Jim Church, a private
contractor, is currently recycling junk autos for salvage in
Canada or Seattle. A 90,000 1b/in2 hydraulic car crusher is
used to prepare the autos for barging south. One major
problem (in addition to the market price fluctuations) is a
lack of sufficient land area for storage of the junk autos
until a barge load has been accumulated.

-14-



Mr. Church is interested in salvaging junk autosfrom other
S.E. Alaska communities but most lack sufficient storage
area to allow the accumulation of 40 to 50 of the auto hulks
required to make it feasible for him to transport the car
crusher to the other communities.

A number of junk autos have been removed from the Ketchikan
landfill with a minor $10 per car subsidy from the city.
Mr. Church required the subsidy primarily because of the
extra handling at the fill and the difficult access for
trucks because of the steep narrow road to the site.

ITI. CITIES OF CRAIG AND KLAWOCK

A.

Population

Based on the data from Appendices C and D the population of

Craig and Klawock is 587 and 404 respectively. The disposal site,
located between the two communities, serves the two community
total of 991 persons with a possibility of also acquiring some
solid waste from the small community of Hollis.

Solid Waste Volumes

The solid waste generated by the residents of Craig and Klawock
are estimated below using the population data in conjunction with
the Juneau per capita generation figure of 3.50 1bs/person-day.

1.7 tons/day
12 tons/week
620 tons/year

Daily Tons Generated
Weekly Tons Generated
Total Annual Tonnage
Daily Tons Available For
a 6 Day/Week Processing
Facility

nuwun

2 tons/operating day

The city of Craig, operator of the disposal site, estimated that
approximately 10,000 yd3/year are collected and deposited at
the disposal site, However, it is not known if this is loose,
compacted on the truck or inplace at the fill.

Status of Existing Solid Waste Management Systems

1. Collection System

The city of Craig operates a collection route, in their
jurisdictional area only, using a small 11 yd3 compactor
truck. The total cost is estimated to be $25,000 per year
with $15,000 of the total acquired from user fees at the
rate of $4.25 per residence. The remaining $10,000 per
year is from general fund revenues.

-15-



IV,

Although the information was not totally clear, it appears
the city of Klawock does not have a formal collection system.
However, a private individual is providing some voluntary
collection with a flatbed truck.

Disposal Site

The Craig-Klawock disposal site is operated by the city of
Craig in a muskeg area, 3 miles northeast of Craig, owned
by the Klawock-Heenya Native Corporation. Limited land

area and a total absence of cover material on site are the
primary problems with the facility. The site also generates
leachate which may be contaminating Crab Creek which is a
potential water supply.

Uncontrolled burning is also a problem which was of great
concern at the time of the survey because of the forest
fire hazard due to dry weather and possible loss of Native
Corp. timber around the site. The fire danger did promote
the importation of cover material from the city of Klawock
and initiated the development of future plans to blast
nearby rock for cover material.

Junk autos are not a severe problem because of the limited
number of auto hulks. However, the junk autos do consume
valuable 1land area when placed in the site.

The operation of the solid waste disposal facility is
currently financed by the city of Craig and is included in
their solid waste collection budget. However, the formation
of a joint Craig-Klawock solid waste commission to manage
the site and more equitably distribute operating and cover
material costs was also discussed during the survey.

Recycling

No recycling is currently practiced in the Craig-Klawock area.

CITY OF WRANGELL

A.

Population

The population in both Appendices C and D list the city of
Wrangell at 3,325 with an estimated annual growth rate of 2%.

Solid Waste Volumes

The following solid waste figures have been estimated using the
Wrangell population in conjunction with the per caplta generation

rate of 3.50 lbs/person-day.
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Daily Tons Generated
Weekly Tons Generated
Total Annual Tonnage
Daily Tons Available For
a 6 Day/Week Processing
Facility

~ 5.8 tons/day
41 tons/week
2,124 tons/year

6.8 tons/operating day

The city reported (Appendix D) that approximately 9,500 yd3 are
delivered to the disposal site per year. If this is assumed to
be compacted on the collection vehicle at approximately 400
1bs/ydd this converts to 1,900 tons per year which correlates
closely with the above estimate.

Status of Existing Solid Waste Management Systems

1.

Collection System

The city operates a 16 yd3 compactor truck for residential
and commerical collection which is financed by both user
fees and the general fund which total to approximately
$52,480 per year.

Disposal Site

The Wrangell disposal site is situated on city owned land
and is also operated by the city. The two most significant
problems which in turn cause secondary complications is the
very limited land area and a total absence of cover material.

The lack of cover material attracts birds in large quanti-
ties which constitute a hazard to the jet airport which is
within the two mile limit contained in FAA and EPA regu-
lations. In addition, the limited land area promotes
almost continual open burning .in an attempt to conserve the
site.

As is true with the other S.E. Alaska communities, the high
precipitation rate generates leachate which may cause sur-
face water pollution. Ground water is not present at the
site because of subsurface geological conditions.

The cost for the site attendant and limited equipment
operation is estimated at $15,000 per year.

Junk autos are not-a problem at the site since a local
individual acquires them from the city for storage on
private property.

Recycling

The only recycling in Wrangell is the junk autos listed
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above which are primarily stored for used auto part
sales.

V. CITY OF PETERSBURG

A.

Population

From Appendix C the reported population is 3,197 with a growth
rate of 2-4%.

Solid Waste Volumes

The population datd in corjunction with the per capita generation
estimate of 3.50 1bs/person-day result in the following estimates.

3.6 tons/day
39 tons/week
2,042 tons/year

Daily Tons Generated
Weekly Tons Generated
Total Annual Tonnage
Daily Tons Available For
a 6 Day/Week Processing
Facility

nonou

= - 6.5 tons/operating day

The city did not have an estimate of the solid waste volumes.

Status of Existing Solid Waste Management Systems

1.

Collection System

The city operates two compaction vehicles supported by user
fees and general fund monies at an estimated annual cost of
$40,000 per year. The landfill operation costs approxi-
mately $46,000 per year for a total of $86,000 per year
solid waste management cost. The total $86,000 solid waste

expenditure is funded by $72,000 in user fees and $14,000
from local taxes.

Disposal Site

The site is situated on muskeg and is owned and operated by
the city. A crawler tractor is used to manage the waste
but limited cover material restricts the operation. Open
burning is also practiced almost continually for most of
the solid waste deposited at the site.

The high precipitation rate and muskeg cause the generated
leachate to remain on or near the land surface and creates a

potential for contamination of a nearby stream. True
ground water is not present at the site and therefore this

contamination potential is non-existent,
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VI.

Junk cars are disposed of at the site at an approximate rate
of 12 per year, a practice which consumes a significant

amount of usable landfill volume.

As was indicated in the preceding section the annual land
disposal cost is $46,000 supported by user fee and general

fund.

3. Recycling

A very limited amount of aluminum can recycling is practiced
on a social group or individual basis.

CITY AND BOROUGH OF SITKA

A,

Population

From Appendices C and D the population in Sitka is approximately

-8,787 with a 1% annual growth rate.

Solid Waste Volumes

The estimated per capita generation rate of 3.50 1bs/person-day
is applied to the Sitka population to generate the followihg

solid waste figures.
15.4 tons/day

108 tons/week
5,621 tons/year

Daily Tons Generated
Weekly Tons Generated
Total Annual Tons

Daily Tons Available For
a 6 Day/Week Processing
Facility

18 tons/operating day

Sitka officials estimated the annual in-place solid waste volume
at the disposal site to be 23,400 yd3. Assuming an in-place -
density of 800 1bs/yd3 this converts to 9,360 tons per year.

This does not correlate well with the per capita derived estimate.
One possibility is that the city estimate included cover material.
Also if the city estimated the volume based on one ton per

person per year as was indicated during meetings, this is
approximately 5 lbs/person-year and does not agree with the

3.50 generation rate.

Status of Existing Solid Waste Management Systems

1. Collection System

A privately operated manditory collection service requires
two 25 yd3 and one 20 yd3 packer trucks. ‘Approximately
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VII.

i ial and commercial customers utilize the
iéiiZczgsid::;iiie. The system is financed entirely by
user fees which totals approximately $179,634 pgr year.
The city would like to replace the larger 25 yd3 packer
truck with another 20 yd3 unit because they are better
suited for the Sitka road conditions.

Disposal Site

The disposal site is owned by the city and operated under
contract by a private corporation. The city also owns a
solid waste shredder for increased volumg reduction, which
at the time of the survey was not operational.

The soil is reported to be a mixture of v91§an1c ash gnd
glacial till which, according to city off1c1a}s, requires
screening and processing to remove the volcanic ash.
Apparently, if the ash is not removed, the cover material
flows uncontrollably when wet. The availabll}ty of cover
material ard site land area are both very limited.

As is characteristic of other S.E. Alaska sites, the high
precipitation rate generates leachate which may contaminate
ground or surface water. Some leachate collegtlon is
pPracticed with ultimate deposition in a munic1pa} sewage
system. The amount or percent of leachate that is actually
collected or treated is not known. However, if secondary
municipal sewage treatment is initiated in the future, the
heavy metals usually found in solid waste leachate may
adversely affect the aerobic digestion process.

The current cost of the landfill operation is $130,000 per
year with an estimated future cost of $220,000 per year.

The reason for the increase was not explained and it is .
also not certain if the annual figure includes the operational

costs of the shredder.
Recycling

Approximately 100 junk autos per year are barged south for
salvage by a private individual. The junk autos are not
crushed before shipment.

Some aluminum can recycling is practiced by social clubs and
private individuals on a very limited basis.

CITY OF SKAGWAY

A,

Population
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The reported Skagway population from Appendix C is 877 persons.
However, because of the tourist nature of the community during
the months (May through September) when the tourist trade is at
the maximum level, it is estimated that the city population
doubles. Tourists from cruise ships are not included in this

summer total.,

Solid Waste Volumes

Because of the heavy tourist trade compared to the relatively low
permanent population, the solid waste generation figures will
reflect the seasonal fluctuations. The solid waste generation
rates calculated for Skagway will be computed on the following

basis:

* The per capita generation rate of 3.50 1bs/person-day will
be applied to the estimated 877 permanent residents for
Ghe months of October through April.

* In order to approximate the increase in commercial solid
waste from tourism, the 3.50 1bs/person-day will be used with
1754 persons for the month of May through September. This
assumption is based primarily on input from the city solid
waste personnel that during the tourist months the solid
waste collected is approximately twice that of the volume
during the winter months. (This does not include solid

waste from cruise ships)

* Based on information from the city solid waste personnel
each cruise ship removes from 3 to 7 yd3 of solid waste
(on truck compacted volume) depending on the size of the
ship. In the absence of better data, it will be assumed
that an equal number of each size ship dock at Skagway
thereby resulting in an average of 5 yd3 per ship of solid
waste at an estimated density of 400 1bs/yd3. This equates
to one ton of solid waste per ship. This assumption and
the 1980 cruise ship schedule which indicates that 90 cruise
ships dock in Skagway from May through September result in
an additional 90 tons of solid waste generated during the

tourist months.

Tourist-Month Solid Waste Volumes will be calculated for the
estimated 1,754 persons using the 3.50 generation rate and the
cruise ship solid waste will be added to the sub-total.
Tourist Months (May through September, 153 days)

Daily Tons Generated = 3.1 tons/day "
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Weekly Tons Generated .

22 tons/week
Sub-Total Tons Generated ‘

(153 Days) = 474 tons

Cruise Ship Tons = 90 tomns

Total Tons Generated = 564 tons

Daily Tons Available For

a 6 Day/Week Processing

Facility = 4.3 tons/operating day

Non-Tourist Months (October through April, 212 days)

Total Annual Tons

1.5 tons/day
11 tons/week
318 tons

Daily Tons Generated
Weekly Tons Generated
Total Tons Generated
Daily Tons Available For
a 6 Day/Week Processing
Facility

.1.8 tons/operating day

882 tons/year

Status of Existing Solid Waste Management Systems

1.

Collection System

A city owned and operated collection route serves approxi-
mately 280 residential and 36 commercial customers. The
residential user fee is $3.60 per month for once per week
service of two cans. Commercial charges are based on the
number of cans and frequency of collection. The recently
purchased 20 yd3 compactor truck has the capability of
emptying 2 or 3 yd3 bins which are currently being used by
commercial accounts.

Disposal Site

The site is located on the side of a hill in plain view of
the city and is an aesthetic problem. Both land area and
cover material are very limited and as a result the site
burns almost continually. The equipment used to work the
site is very old and should be replaced if a true landfill
operation is implemented.

Ground or surface water contamination does not appear to be
a critical problem although any leachate generated would
definitely drain down the hillside towards the river.

Domestic pigs feeding at the dump site could constitute a

public health hazard if slaughtered and sold. However,
this has not been documented as an actual problem.
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VIII.

The city is investigating the suitability of an alternate
site location in bottom land near the river. Test holes
have been excavated with ground water encountered at an 8
to 12 ft. depth. The proximity of the ground water,
cobbly porous soil and a high precipitation rate indicate
ground water could be contacted by leachate. However,
the actual impact on the ground water is not known.

If a move is made to the new site, the creation at a solid
waste budget for the site operation and the purchase of
landfill equipment would probably be necessary. There is
currently no budget for the existing site. Trench
excavation at the proposed site could be contracted to
reduce the size of the landfill equipment required.

Junk autos are currently being buried in lieu of recycling
because of the small number of such vehicles and the

distance to markets.

3. Recycling

None is practiced in Skagway

CITY OF HAINES

A.

Population

From Appendix C the reported population for Haines is 1,366 with
approximately 1,100 in the city limits. The annual growth rate

was not estimated.

Solid Waste Volumes

The base solid waste generation rate will be determined by the
population and per capita generation rate of 3.50 1lbs/person-
day. However, there is also additional solid waste from the

Alaskan ferries and the park service.

Frank Shull, the operator of the collection and disposal system
estimate 260 ferries per year with each generating approximately
8 yd3 of loose solid waste. At 200 1bs/yd3 this results in
approximately 208 tons per year of solid waste from the ferries.
An additional 54 tons per year is collected from the park ser-

vice.
2.4 tons/day

17 tons/week
870 tons/year

Daily Tons Generated
Weekly Tons Generated
Sub-Total Tons Generated
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208 tons/year
54 tons/year
1,138 tons/year

Ferry Solid Waste

Park Service Solid Waste
Total Tons Generated
Daily Tons Available For
a 6 Day/Week Processing
Facility

3.6 tons/operating day

The solid waste contractor indicates the collection route
generates approximately 240 yd3 of loose Solld waste for the
four tourist months of the year and 160 yd3 per week for the
remaining eight months. This totals to approx1mate1§ 9,760 yd3
per year of loose solid waste. Assuming a 200 1b/yd~ density
for loose solid waste this converts to 976 tons per year which
compared relatively well with the previously estimated 1,138

tons per year.

Status of Existing Solid Waste Management Systems

1. Collection System

As indicated previously, the collection service is
privately owned and operated. Three packer trucks are
utilized with the most service provided by a 20 yd3

unit. Although there is a manditory collection ordinance
in effect it is not enforced and only about 60% public
participation is realized.

The collection service extends out into the borough 27
miles north and south to Chilcat Park. The route is
financed by a user fee with approximately 250 to 350
residential and commercial customers or pick up points
with a total estimated annual cost of $80,000.

2. Disposal Site

The Haines landfill has good loam and gravel cover
material in greater amounts than most of the other sites
in the S.E. Alaska area. The cover material is applied
on a regular basis and no burning is practiced. Two

D-6 size crawler tractors and one front end loader are
used to manage the site.

Even with the cover material application, leachate is still
generated because of the high precipitation rate. Sur-
face water contamination does not appear to be a signifi-
cant problem and ground water is not currently monitored

at the site. The land area is somewhat limited with only
an estimated five years of remaining site life unless
additional land is dedicated or acquired.
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IX.

Overall, the site is one of the better small land dis-
posal sites in the S.E. Alaska area. Unfortunately, the
site is supported only by collection system revenues and,
according to the private contractor, is currently oper-
ating at a loss. Estimated annual cost of operating the

site is $30,000.

Some junk autos have been deposited at the site in the
past but most aré salvaged. Some junk autos have also
been dumped near the ocean over a ledge at what is termed
as garbage point. This has created an aesthetic problem

and is a source of complaints from tourists.

3. Recycling

Approximately two years ago, Channel Sanitation removed
and salvaged approximately 110 junk autos. However, with
only approximately 20 junk autos per year generated in
Haines, land area for storage is a problem. An accumu-
lation of between 50 to 100 autos is necessary to make

salvage economically feasible.

The following S.E. Alaska communities and villages were not active
study participants and were therefore not visually inspected or
surveyed. The information in the following paragraphs has been
taken from published population data with solid waste data as pro-
vided by the ADEC. The solid waste volumes or weights have been

computed from the 3.50 lbs/person-day generation rate.

Since leachate generation is inevitable due to the high precipitation
rate in the S.E. this item will not be addressed under each
individual city. However, if it is specifically known that leach-
ate creates surface or ground water contamination it will be

noted.
CITY OF ANGOON
A. Population - 541

B. Solid Waste Volumes

0.9 tons/day
6.6 tons/week
329 tons/year

Daily Tons Generated
Weekly Tons Generated
Total -Annual Tons

Daily Tons Available For
a 6 Day/Week Processing
Facility

1.1 tons/operating day
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XI.

D.

Status of Disposal Site

Uncontrolled open burning is practiced at the site. The
frequency or type of cover is not known. Some junk autos are

also reported at the facility.

No recycling is practiced.

CITY OF HOONAH

A.

B.

D.

Population - 1,093

Solid Waste Volumes

1.9 tons/day
13 tons/week
694 tons/year

Daily Tons Generated
Weekly Tons Generated
Total Annual Tons

Daily Tons Available For
a 6 Day/Week Processing

Facility

nn u

2.2 tons/operating day

Status of Disposal Site

Open burning is practiced at the facility. There is a good
probability that a nearby surface water ditch has been
contaminated with leachate. The status of the ground water
is unknown. Cover frequency is not known but since bears are
considered a major problem at the site, cover must not be

applied regularly.

No recycling is practical in Hoonah.

CITY OF HYDABURG

A,

B.

Population - 381

Solid Waste Volumes

0.7 tons/day
4.9 tons/week
256 tons/year

Daily Tons Generated
Weekly Tons Generated
Total Annual Tons

Daily Tons Available For
a 6 Day/Week Processing
Facility

= 0.8 tons/operating day

Status of Disposal Site

Uncontrolled open burning is practiced. The site is located
in a water filled gravel pit and the effluent appears to
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XII.

XIII.

XIvV.

enter the Hydaburg River. No cover i
very common.

s applied and rats are

D. No rec?cling is practiced in Hydaburg.

CITY OF KAKE
A. Population - 710
B. Solid Waste Volumes

Daily Tons Generated
Weekly Tons Generated
Total Annual Tons

Daily Tons Available For
a 6 Day/Week Processing
Facility

C. Status of Disposal Site
Burning is reportedly not frequently

some possibility of surface water con
are a problem at the site thus indica

regular cover frequency.
D. No recycling is practiced in Kake.
CITY OF KASSAAN
A. Population - 38

B. Solid Waste Volumes

Total Annual Tons

C. Status of Disposal Site

Burning is reportedly not regularly p
application of cover material.

D. No recycling is practiced in Kassaan.
CITY OF METLAKATLA (NATIVE VILLAGE)
A. Population - 1,119

B. Solid Waste Volumes
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8.4 tons/week
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practiced. There is
tamination. Bears
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XVI.

Cc.

D.

Daily Tons Generated
Weekly Tons Generated
Total Annual Tons

Daily Tons Available For

a 6 Day/Week Processing

Facility

Status of Disposal Site

2.0 tons/day
14 tons/week
730 tons/year

2.3 tons/operating day

Open burning is practiced and cover material is not applied.

No recycling is practiced in Metlakatla.

CITY OF PELICAN

A.

B.

D.

Population - 221

Solid Waste Volumes

Daily Tons Generated
Weekly Tons Generated

Total Annual Tons

Daily Tons Available For
a 6 Day/Week Processing

Facility

Status of Disposal Site

Frequent burning is practiced.
is a possibility but has not been documented.

0.4 tons/day
2.8 tons/week
146 tons/year

0.5 tons/operating day

Surface water contamination

Cover is

reported to be applied on a weekly basis.

Recycling of aluminum cans is being considered.

CITY OF YAKUTAT

A.

B.

Population - 442

Solid Waste Volumes

Daily Tons Generated
Weekly Tons Generated

Total Annual Tons

Daily Tons Available For
a 6 Day/Week Processing

Facility

Status of Disposal Site

Burning is practiced at the site.
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0.8 tons/day
5.6 tons/week
292 tons/year

0.9 tons-operating day

Bears have been a problem



at the site but increased burning in recent years have mini-
mized this safety hazard. Junk auto recycling of approximately
40 to 60 stockpiled cars is practiced. An estimated 6 to 10

autos are generated each year.

No recycling is practiced in Yakutat.
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WOOD WASTE

GENERAL INFORMATION

‘Sawmills and pulp mills are two of the primary wood waste generators.
However, as was evidenced by the survey trip, most of the companies
are independently developing solutions to their wood waste problems.

The production of electricity from water-wall wood waste boilers
is the most common management technique. Some of the wood waste
boilers and other energy recovery systems are not yet operational
and are in various stages of planning or development. However,
even with the utilization of incinerators or other energy recovery
units, it must be realized that disposal is required for certain
components of the wood waste., Land disposal and intertidal fills
are two options for ultimate disposal. Leachate generation and
the resulting negative impact on water quality is a major con-
sideration and concern. ‘

It is important to recognize that wood waste incinerators cannot
process municipal solid waste properly due to the heterogeneous
nature of solid waste and the related handling problems. Air
emissions, slagging problems and the incinerator residue from
solid waste also creates technical problems which wood waste
incinerators are not designed to handle. Because of the non-
compatibility of wood waste boilers and residential solid waste,
the timber companies do not want any of the solid waste generated
by the mmicipalities and boroughs.

The reverse is not true. Wood waste can be processed in municipal
solid waste incinerators. However, since most timber companies
are solving their own problem and want the energy from the wood
waste to offset the price of fossil fuels, there were almost no
companies interested in a joint operation. S.E. Cedar was

the only company that openly expressed an interest in using a
municipal solid waste incinerator to process wood waste and the
residential solid waste from the city. Their proposal would be
to use the recovered energy from both waste streams to operate a
kiln to dry lumber for the S.E. Cedar Co.

Most of the wood waste in S.E. Alaska comtains an estimated 50%
moisture content and relatively high concentrations of salt
since the logs are typically rafted to the mill and are in
direct contact with sea water. The corrosive affect of the
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II.

III.

salt on municipal solid waste incinerators is not known or
documented. The timber companies report little affect on the
wood waste boilers that are in operation except that in some
instances the bark cannot be burned because the high salt
concentration makes the stack gasses and smoke exceed particu-

late emission standards.
GENERAL WOOD WASTE VOLUMES

Although it is not directly applicable to the S.E. Alaska
timber industry, the following are typical wood waste volumes
which were acquired from the Idaho timber industry. The
figures are for a cross section of the Pacific Northwest timber
resource which is undoubtedly different than the predominately

hemlock and cedars forests in S.E. Alaska.

The following weights are based on 1000 Bd. ft. of green lumber
produced.

Green Lumber 2,800 1bs
Bark 900 1bs
Chips 800 1bs
Sawdust 600 1lbs
Shavings (dry) 500 1lbs
Trim Waste 200 1bs

The following weights or densities per unit of specific types
of wood waste are also estimates for the same cross section of

timber and is based on the fact that a unit is 200 ft3.

Bark 3,600 1bs/unit
3,000 1lbs/unit

Sawdust
Shavings 2,000 1bs/unit
Trim Waste (Hogged) 4,000 1bs/unit

WOOD WASTE SURVEY DATA

The following information was derived from meetings with some of
the various timber industries in S.E. Alaska during the survey
trip. The figures are estimates only based on yvery informal
meetings and discussions and should be treated as such. The
data will be grouped by Company name and plant location and
listed in the order surveyed.

A. S.E. Cedar Co., Saxman

This is a cedar shingle mill located in Saxman which is
just outside the city limits of Ketchikan. This was the
only timber industry that expressed a definite interest in
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using a residential solid waste energy recovery incinerator

to process the Ketchikan municipal solid waste and the cedar
waste from the mill for cogeneration of electricity and steam
for a kiln to dry cedar lumber. S.E. Cedar has a large stock-
pile of cedar bark and waste which resulted when they were
required to shut down a teepee burner. They are therefore,
interested in eliminating the stockpile and also generating

the energy required for the mill.

In addition to the stockpiled wood waste, S.E. Cedar estimated
that, when operating, the mill would generate approximately

200 yd3 of wood waste per day. Based on a 5 day per week 11
month per year operating schedule, this is 1,000 yd3 per week
or 48,000 yd3 of wood waste per year requiring disposal.

The energy requirements and solid waste energy recovery
facility sizing will be determined in this section because
of the interest expressed by S.E. Cedar in the energy recovery

option.

The following energy requirements for the mill and kiln
operation were estimated by S.E. Cedar.

* Approximately 800 Kw-Hr of electricity would be
required for the mill per operating day.

* The mill would produce 240 squares per day of shingles
with each square logsing approximately 50 1bs of water.
This equates to 12,000 1bs of water that is required to
be removed per operating day. Although the kiln is a
batch operation that requires three or four days for a
drying cycle the energy needs will be approximated on

the basis of an operating day.

* Assuming the cedar enters the kiln at approximately
459F and 130 psia approximately 1040 BTUs are required
to evaporate one pound of water. To remove the total
12,000 1bs of water each operating day, approximately
12.5 X 106 BTUs of energy would be required.

* Assuming a 15% efficiency for the kiln, 8.3 X 107 BTUs
of energy would be trequired per operdting day. The
efficiency is only an estimate but most units of this

nature are quite ineffiC1ent.

* . Approximately 873 BTUs/1b can be extracted from steam
condensing at 130 psia.
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* A typical modular solid waste energy recovery facility
is reportedly capable of generating 5,000 lbs-steam per
ton of solid waste. However, with the increased moisture
content of the solid waste in S.E. Alaska, only 4,000
1bs/ton of solid waste will be anticipated. (However,
the moisture content and assumption of 4,000 1bs of
steam must be documented before any energy recovery
facility is selected for implementation.)

A hypothetical solid waste energy recovery facility will
be sized based on thé previous information and

assumptions.

(8.3 X 100 BTU__)(Ib-steam) = 9.5 X 10* 1b-steam
Oper. Day 873 BTUs Oper. Day

(9.5 X 10* 1b-steam)( 1 Ton S.W. ) = 24 Tons S.W.
Oper. Day 4,000 1b-steam Oper. Day

This indicates that based on the very rough estimates of
the energy requirements, kiln efficiencies and energy
recovery system output 24 tons per day of solid waste
would be required to supply the energy for the kiln.
However, there are other factors which must be con-
sidered when matching potential steam customers and
energy recovery facilities. These will be analyzed in
depth in a later section of this report.

Alaska Timber Corp., Klawock

This is a large sawmill operation primarily producing cants
and chips.

Alaska Timber Corp., is currently constructing a wood waste
incinerator with two Erie City water wall boilers to be used
to generate steam to produce electricity for the sawmill.

Plans are to have the incinerator in operation before Spring

of 1981,

Production rates and wood waste generation rates were not
acquired during the interview. However, the wood waste
incinerator is capable of processing 200 tons per day of
wood waste and according to Alaska Timber Corp. officials,
the mill generates more fuel than is needed. The large
stockpile of wood waste is estimated by company officials to
be enough boiler fuel to last approximately one or two years.

There has also been some discussion of selling electricity
to the cities of Craig and Klawock, if there is a surplus.
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Louisiana Pacific (LPK), Ketchikan

This large pulp mill utilizes two large power boilers burning
a combination of wood waste and heavy oil to generate steam
at 860 psi and 680° F to generate from 17 to 19 megawatts of

electricity for on-site use in the plant.

The pulp mill incinerates from 900 to 1100 tons per day of
wood waste comprised of hog fuel, bark and primary sludge.
The composite mixture of wood waste is approximately 40 to
42% dry at the present time. However, there is some concern
that when the facility begins produecing secondary sludge in
the very near future, the existing dewatering press will not
adequately handle the sludge and the moisture content will be
too high for incineration. This phenomenon has been exper-
ienced by the Alaska Lumber and Pulp (ALP) in Sitka. This is
because of some technical problems with a Fulton bark press
and ALP and LPK are currently conducting a joint experiment
to see if a IMP bark press at LPK will dewater the sludge
successfully. If not, this definitely increases the land
disposal requirements for wood waste. The volume of
secondary sludge will be approximately 3 tons of bone dry
secondary sludge per day. Ata 99% moisture content this
equates to 300 tons of sludge per day.

The salt concentration in the wood waste (mostly in the bark)
has not created any significant corrosion problems in the
boilers. However, if plans are initiated to change from a
hydraulic to a mechanical de-barker the salt concentration
in the bark would increase and could possibly cause some

corrosion problems.

In addition to the wood waste generated by the pump mill
approximately 45 wet tons is reported to be acquired from-the
Ketchikan Spruce Mill and infrequently some is imported

from the Alaska Timber Corp., in Klawock at a barging cost

of $15 per unit.

LPK officials estimate that hemlock hog fuel has a heating
value of approximately 4,500 BTUs/1b wet and hemlock bark

ranges from 3,850 to 4,200 BTUs/1b.

Alaska Lumber and Pump_(ALP), Wrangell

This sawmill utilizes three 8,000 1lbs/hour and one 10,000
1bs/hour wood waste bdilers to genérate steam for the
production of electricity for use in the plant. The boiler

fuel is primarily hog fuel and sawdust.

-34-



The bark waste is being deposited in an approved intertidal
£ill approximately six miles north of the mill. Approxi-
mately 30 units per day of bark is deposited in the inter-
tidal fill because, reportedly, the salt in the bark causes
the wood waste boilers to exceed particulate emission
standards. Using the Idaho wood waste figures the 30 units
of bark equates to approximately 54 tons per day.

The volume of wood waste incinerated in the boiler was not
acquired during the meeting with ALP officials. However,
the wood waste volume can be roughly estimated using the
Idaho figures and the reported 200,000 bd. ft. of green
lumber produced each 12 hour operating day.

Based on 200,000 bd. ft. per day

Sawdust = 60 tons/day
Trim Waste 20 tons/day

Thefefore, a rough estimate is that approximately 80 tons
per day of wood waste is used as boiler fuel.

Mitkof Lumber Co., Petersburg

This sawmill currently generates approximately 32 tons per
day of wet wood waste. Some of the waste is currently
being burned with auxillary fuel to prevent smoke with

the remainder being deposited in an intertidal fill.

The company is currently investigating the feasibility of
using a pyrolytic gasifier to produce methane gas from the
wood waste to burn in a turbine to generate electricity.

Gas production data and electrical generation rates are
listed below as reported by Mitkof Lumber. The viability
of the proposal is not known or within the scope of this
report. However, it should be noted that methane from
pyrolytic units is usually low BTU gas which requires
methanization to up grade it to pipeline quality.

* One ton of wood waste should produce 30,000 ft3 of
methane, 80 gallons of diesel oil, 40 gallons of

octane gas and carbon.

* One ton of wood waste will produce approximately
1000 Kw hours.of electrical energy.

* Approximately 35% of the usable energy is used in the
gasifier to produce the gas.
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Alaska Lumber and Pulp (ALP), Sitka

This pulp mill utilizes two hog fuel boilers to generate
steam which is uded to produce electricity to operate the
plant. The boilers are fed a combination of wood waste
supplemented with diesel fuel ranging from 1,300 to 1,800
bbl of o0il per day depending on the moisture content of
the wood waste. The electrical generators are capable of
producing 27 megawatts at maximum capacity and usually
operate at 94 to 96% of capacity or approximately 25 mega-
watts of power. The actual volume or tonnage of wood waste
incinerated was not acquired during the survey.

The primary wood waste problem is .the secondary sludge
which has a very high moisture content (approximately 99%
water). The sludge has an almost greasy texture which
creates technical problems when attempts are made to de-
water a sludge and bark mixture with a Fulton bark press.
This is the main reason for the previously mentioned joint
experiment with LPK., If a LMP bark press will dewater the
mixture sufficiently enough to allow its incineration

such a unit will be installed at Sitka.

At the present time, the bark is added to the sludge in a
concentration of 20 to 1 respectively to solidify the
sludge for easier handling. Over a 9 month period approxi-
mately 30,000 yd3 of the sludge-bark mixture has been
landfilled. The problem is becoming critical since one
half the landfill volume has been consumed and the site has
only been in operation for one year. A variance or waiver
has been requested to allow the discharge of more of the
secondary sludge to the sea but no decision had been made
on the request at the time of the interview.

ALP also indicated that there is a problem with burning
bark and exceeding particulate emission standards due to

salt concentrations.

Schnabel Lumber Co., Haines

This lumber mill processes approximately 175,000 bd. ft.
of logs per 8 hour operating day.

The mill generates approximately 50 units per day of bark
and sawdust wood waste and plans to construct a wood waste
boiler to generate electricity for the plant and possibly

for the city of Haines.
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The mill predicts 33 million bd. mean log scale for 1980,
if an adequate supply of timber can continue to be acquired.
There has been much opposition to logging in the Haines
area that is creating supply problems for the mill.
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II.

SEWAGE SLUDGE DISPOSAL

GENERAL INFORMATION

The construction and start up of increasing numbers of secon-
dary municipal sewage treatment plants in S.E. Alaska is
creating a disposal problem for the sludge from the waste

water facilities.

Specialized sludge incinerators are currently being used by
some S.E. Alaska communities but this practice is very energy

" intensive and expensive and has therefore come under severe

criticism. In fact, because of some of the environmental and
economic problems associated with secondary sludge disposal there
is a faction that think the overall environmental impact would
be minimized in sparsely populated areas of S.E. Alaska, if
the sewage plants were limited to primary treatment with
subsequent ocean disposal of the settled solids.

The controversial subject of ocean disposal of primary treated
sewage and other sludge disposal alternatives should be
investigated in detail in the forth coming ADEC - 208 Water
Quality Sludge Management Study and is Far beyond the scope

of this report. However, there are some areas of interface
with sludge and residential solid waste disposal which will be

discussed on a preliminary basis.
LAND DISPOSAL OF SLUDGE AND SOLID WASTE

The high precipitation rates, geology and abundance of surface
water in S.E. Alaska indicates that leachate will be generated
from the land disposal of residential solid waste alone.

The addition of sewage sludge which characteristically has a

94 to 95% moisture content only serves to increase the leachate
production. Even if a vacuum filter is used the sludge can
only be concentrated to approximately 20% solids. In

addition, depositing sewage sludge at land disposal sites
creates severe operational problems.

Based on the above information, the land disposal of solid
waste and sewage sludge is not recommended for S.E. Alaska.
Land spreading of sludge on forest land may be environmentally
feasible yet is most likely not economically viable. However,
this determination should be addressed in the 208 study and

not this report.
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III.

CO-DISPOSAL OF SOLID WASTE AND SLUDGE IN MODULAR SOLID WASTE
INCINERATORS.

The co-disposal of sludge and municipal solid waste has been
discussed: in numerous meetings and initially sounds like it has
considerable promise. However, closer investigation reveals that

there are certain technical factors that do not favor co-disposal

by incineration. Two of the more important items are listed

below.

With secondary sewage sludge ranging from 80% to 95% moisture
content, this constitutes the addition of large quantities of
water to a solid waste stream which will already be very high in
moisture content because of the high precipitation rate in

S.E. Alaska. This variable is even more critical if energy
recovery is anticipated, since the moisture in the incoming
solid waste stream significantly affects the recoverable energy.

Modular incinerator manufacturers ipdicate that sewage sludge
can be handled in a modular solid waste incinerator without

odor and technical problems up to a maximum of 14% to 20% by
weight of the total incoming solid waste and sludge stream for

a continuous feed unit and possibly up to 40% sludge for a batch
feed. However, actual field testing has not been conducted at
the higher sludge concentrations. It is also very important to
recognize that sludge management must be engineered and designed
into the unit before actual construction is commenced. Auger
type sludge feeds or comparable feeding apparatus are examples

of the specialized equipment needed.

The per capita solid waste generation rate is approximately

3.50 1bs/person-day. Based on information from waste water
treatment manuals, it can be shown that the quantity of sludge
from a given population far exceeds 14% or 20% of the solid waste

and sludge total.

Basis: Sludge at 94% moisture has a sp.gr. of 1.03.
Secondary sludge is generated at an approximate rate of

36 ft3/1,000 persons.
(1.03 sp.gr.)(62.4 1b ) = 64.3 1b sludge density
ft3 ft3 ‘
3 .
(36 ft” sludge)(64.3 lbs sludge) = 2.32 1bs sludge
1,000 persons ft5 sludge person
% of total incoming stream that is sludge

(2.32 1bs sludge/person) X 100 = 40%
(2.32 1bs sludge/person) + (3.50 1bs S.W./person
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This indicates that it would not be possible to incinerate all the
sludge in the modular solid waste facility without far exceeding
the 14% to 20% maximum sludge concentration for automatic feed
units. The above figures indicate that if batch incinerators

can actually operate at a 40% sludge concentration they could
theoretically handle the sludge and solid waste generated in a
community. However, it is important to realize that the above
calculations and solid waste and sludge volumes are only estimates
and are very near the sludge concentration limit of 40% which

has not been proven through actual operation. Based on these
facts, Finite Resources would not recommend designing a co-
disposal system at least until the incinerator limitation and
solid waste and sludge volumes could be verified.

In addition, with this high concentration of water in the feed
stream large amounts of auxillary fuel would undoubtedly be
required which would substantially increase operational costs.
Further it is important to note that batch incinerators would
only be practical for relatively small solid waste volumes

and are not recommended for large daily tonnages.
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JUNK AUTO DISPOSAL AND SALVAGE





























































































































































































































































































































































































