

































































3 SITE CONDITIONS

The existing site conditions were investigated through record searches, site
visits, and the hydrogeological investigation.

3.1 Location

The landfill is located approximately 5 miles northwest of the City of Juneau
on the east side of Gastineau Channel, at 5645 Glacier Highway, Juneau,
Alaska. It is located in the South % of Section 34, Township 41 South,
Range 67 East, Copper River Meridian. Lemon Creek is located north of
the landfill. Vanderbilt Creek is iocated southeast of the landfill.

3.2 Existing Operations (Site Description, History)

The property accupied by the Channel Landfill has been operated as a solid
waste disposal facility since approximately 1963. In 1966, C. Strohmeyer
purchased S0 acres, including the landfill. The landfill was purchased by its
current owners, Channel Landfill, Inc., in 1977. Two Consummate
incinerators have been operating since October 1985.

Previous property owners may have placed solid waste beyond the
boundaries of the property now owned by Channel Landfill, Inc. A large
number of stumps was observed adjacent to the west pit and adjacent to
the west central portion of the landfill property. Refuse was encountered in
drilling monitoring wells 1, 3, and 4. Monitoring Well 1 is located near the
northeast property line and Tonsgard Court. Monitoring Wells 3 and 4 are

located near the west central property lines and the stumps that are located
off the property.

Ash from the incinerators has been disposed of in several locations on the
landfill. Material that is unsuitable for incineration, such as automobiles,
white goods, or stumps, and refuse that exceeds the capacity of the
incinerators, has also been disposed at the landfill. A map showing

estimated locations of disposal areas is shown in Figure 3-1, Historical Site
Use.
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deposited on top of the tide flats or in pits excavated for sand and gravel.
Extraction Procedure Toxicity tests performed by others indicate parameters
typically found in solid waste incinerator ash.

4.4 Hydrogeology

4.4.1 Hydrostratigraphy

At the time of this investigation, there was about 8 to 24 feet of unsaturated
soils/fill underlying the landfill site. All borings encountered ground water.
No pressurized (confined) ground water was encountered. Thin moist
zones within the refuse fill are considered to be perched ground water lying
above the static water table surface. The data indicate that a single water
table aquifer underlies the site.

4.4.2 Hydraulic Conductivity

No hydraulic conductivity testing was done. The grain size distribution and
depositional environment of the alluvial sands and gravels are characteristic
of sediments with a hydraulic conductivity in the range of 107 to
10* cm/sec (Freeze and Cherry, 1977).

4.4.3 Water Levels

Depths to ground water were measured in each well after development and
before ground water sampling. Table 4-4 summarizes the measured depths
to ground water and calculated ground water elevations. The water
elevations ranged from 8.32 to 14.57 feet (City and Borough of Juneau
Mean Low Tide datum).

Ground water elevations in MW-2 rose by 1.68 feet from May 8 to May 16,
1891. Ground water elevation in the other three wells all rose slightly
between May 14 and May 16 although at different rates. The slight rise in
these wells is probably due to local recharge of the water table by infiltration
of rainfall. The more significant rise in MW-2 is probably caused by the
additional influence of monthly high tide maximums.

Surface water elevation changes were noted during the investigation, but
were not measured. The water elevation in the East Pond appeared to be
stable during the investigation. The water elevation in the South and West
Ponds rose approximately 1 to 2 feet during the investigation. The South
and West Ponds were connected by a ditch at the start of the investigation.
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4.5 Hydrochemistry

4.5.1 Previous Studies

QA/QC. Historical water quality data were obtained from ADEC and
Channel Corporation. In general, sampling procedures were not described.
Chain-of-custody and laboratory reports necessary for a quality
assurance/quality control (QA/QC) review were not available. It was
assumed for this report that the analytical results of previous studies are

useful for comparison purposes, but validity of concentration values is
uncertain.

Ground Water. The water quality of the ground water near the landfill was
tested in nine private wells located within a 1-mile radius of the landfill, as
discussed in Section 4.1.2. Water quality data are presented in Appendix 5.
Water samples were typically collected from a tap, and not from the
wellhead. Therefore, analytical results may not reflect actual ground water
quality. The concentrations of metals are highly variable ranging from non-
detection to 2.7 mg/| for barium, non-detection to 0.025 mg/! for selenium,
and non-detection to 0.006 mg/| for arsenic. Trace concentrations (< 5

ug/l) of benzene and solvents were detected in samples from the nearby
Mark 'n’ Pak and Old Charlie’s Marina wells. Major anions and cations are

also highly variable. For example, iron varies from 0.2 to 16.7 mg/| and
manganese from non-detection to 2.2 mg/!.

Surface Water. The water quality of the surface water in the gravel pits
located to the southwest of the landfill is tidally influenced (see
Section 4.4.4). Metals concentrations are generally an order of magnitude
lower than in ground water. No organic compounds were reported in gravel
pit water samples. Their water quality is characterized by conductance
greater than 1000 4S/cm, and iron and manganese concentrations on the
order of 0.1 to 10 and 0.01 to 1 mg/|l, respectively. Concentrations of
sodium, sulfate, and chloride are interpreted to suggest a mixture of marine
water and fresh water. Iron and manganese concentrations range from
0.05 to 0.2 mg/l and 0.005 to 0.01 mg/!, respectively, in all reaches of
Lemon and Vanderbilt streams. Metals concentrations are generally near
the detection limits and no organic compounds were reported.
Conductance, chloride, sulfate, and sodium concentrations increase near
the outlets of the streams, where tidal influence is greatest (Appendix 3).

Ash. A summary provided by Channel Landfill, Inc., of extraction procedure
toxicity (EPTox) results from ash samples from 1986 to 1990 was reviewed.
Levels of lead and cadmium sporadically exceed the levels at which the ash
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5 LANDFILL EXPANSION ALTERNATIVES

5.1 Expansion Approaches

This section assumes that the City and Borough of Juneau and/or Channel
Landfill, Inc., determine that it is in the best interest of the community to
maximize the site capacity at Channel Landfill and that ADEC is in
agreement with this approach.

The three basic expansion approaches include:
1. Continue to fill the site in the current manner.

2. Fill the site until minimum base grades can be achieved across
the site, and then cover the site with a composite (low-
permeability soil/geomembrane) cover/liner. Leachate collection
would then be installed over the liner and the facility would be
operated as a lined landfill.

3. Excavate portions of the existing fill, recover the scrap metal,
incinerate the excavated waste, and bury the incinerator ash.

5.2 Continued Unlined Filling Operations

Visual observations at the site reveal a relatively flat surface area with
significant airspace available for expansion. However, as shown in
Figure 5-1, the irregular nature of the property ownership at the site
provides added constraints in developing a final grading plan to maximize
capacity at the site. Nevertheless, there is still considerable capacity
remaining at the site in merely filling to achieve grades across the site for
surface water drainage after closure. If site capacity is maximized through
an optimum final grading plan, the site will provide disposal capacity,
assuming a continuation of existing practices, for well into the next century.
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The results of the barhole survey indicate that landfill gas is present in
concentrations up to 5 percent methane by volume in the cover soils on the
landfil. However, no detectable levels of gas were found in on-site
structures. This information indicates that the landfill is producing landfill
gas and since gas is present, the potential for off-site migration exists. It is
recommended that permanent gas probes be installed prior to detailed
design of major construction at the Channel Landfill to more thoroughly
evaluate the potential for off-site migration and provide information required
for design. Typical gas probes are illustrated in Drawing 4. Typical gas
locations for gas probe placement are illustrated in Figure 7-1.

7.5 Regulatory Requirements

Criteria for controlling landfill gas are described in 18 AAC 60.045(a)(6) and
are as follows:

gases generated by decomposition of solid waste are
controlled or vented so as not to exceed the explosive limit

concentration, and to prevent other health or safety
hazards;

It is logical to assume that the intent of these regulations is to not allow
methane to exceed the lower explosive limit at the landfil property
boundary, since it is technically unfeasible to prevent the exceedance of the
lower explosive limit within the landfill itself.

Therefore, the following section on the landfill gas control system was based
on this assumption.

7.6 Landfill Gas Control System

The landfill gas controt system should include installation of gas monitoring
probes along the property boundary to determine the extent of any off-site
migration and monitor the performance of other components of the landfill
gas control system. The conceptual locations of the probes are shown on
Drawing 1. These locations are based on the limited geologic information
available and should be refined as more information becomes available.

At least two other gas control measures shouid be implemented in
conjunction with final closure at the landfill to prevent gas pressure buildup.
First, a permeable granular layer should be placed under the landfill cover
at closure so gas can be collected from immediately under the

JUNE/CHANF-MD/CHAN-03.705/car:2 Rev. 1, 07/10/91
X32-01.01 7-6


















1 6—6—2\200ZE X\ 1INNYHO

1
T4ANV1 ANNOYY avOod HILIAWIHAC TVOIdAL 10102EX
"ON 123r0Yd NOJOW3
‘dddv -

171 40NYT TINNVHD g Splempa-jeams
. 2—-8 94nbi4 T16-9 3Lva
([ NOILONYLSNOD HO4 1ON 310N

- 0-.0¢

o] Q00
(g Wy
~Gf8s @ 0 0¥ Op o0 _0%0 090 99990090 %2 %0000% QP2 ¥%6,%0

NIVYQ 0L 3d01S

ONIOVIUNS 13IAVYO Q3Lv1393A































implemented during the active life of the landfill development which call for
a longer monitoring period, funds to perform the additional monitoring
should be accumulated through tip fees during the active operation. At this
time proposed federal regulations are under consideration to lengthen the
post-closure monitoring period to at least 30 years after landfill closure.

A cost estimate in 1991 dollars for post-closure maintenance is presented
on Table 10-3. The cost estimate includes post-closure site inspections on
a monthly basis and with increased frequency during periods of heavy or
prolonged rainfall. A total of 18 inspections per year was assumed. The
hourly cost of inspections could be reduced if a properly trained employee
conducts the inspections incidental to other duties in the vicinity. The cost
estimate also includes quarterly surface water and ground water sampling
and laboratory analysis. More frequent sampling and analysis may be
required by state or federal regulations in the future. The quality of the
surface water and ground water, the use of the site, the use of adjacent
properties, and the use of adjacent Lemon Creek and Gastineau Channel
will form the basis for administration of state and federal regulations.

The estimated cost to treat leachate that might be collected on a liner/cover
as described in Sections 5 and 9 was based on discussions with the
sewage treatment plant operator. The sewage treatment plant appears to
have capacity to treat this volume of leachate if metered slowly into the
plant. The cost to treat it is approximately 5¢ per gallon. Prior to
construction of the liner/cover, an agreement with the sewer utility should

be arranged, confirming the ability to treat the leachate and the cost to do
so.

10.5 End-Use Considerations

The end use of the Channel Landfill site has not yet been determined.
However, low-intensity uses, such as open space or parking, should be
considered. Interim use of inactive areas of the property can be
accommodated while the landfill is in operation. Final end-use
determinations could be made after the site has stabilized, in approximately
20 to 30 years after final grading and closure.

Since the landfill is located in an industrial area, a more intensive end use
of the site may be desired. If there is a desire to put the site to a more
intensive interim or final end use, a different approach to the final grading
plan may be required. Depending upon the depth of waste placement,
settiement and landfill gas could be factors in striking a balance between
maximizing landfill capacity and maximizing the end use of the property.
Certain areas could be set aside for future facilities and limit the amount of
refuse placed in those areas.
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PROJECT: Channel Landfill
‘CURRENT DATE: 07/10/91

SCHEDULE FIGURE 11-1
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NPDES Application

NPDES Compliance
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SURFACE WATER ANALYSES

Total
o Fe Na Ca C TDS  Hardness
Date Source mg/l  mg/l mg/1 mg/1l wmg/1l mg/l PH
Nov. 66 Lemon Creek 0.03 -— 10 3.2 47 30 7.3
Jan. 68 Lemon Creek 0.61 0.4 4.1 0.4 17 N 6.5

These waters are extremely good quality waters. The June sample did
however, have a high iron content. The pH value of this surface
water is essentially neutral.

Other analyses collected by DEC on surface waters is included in
Appendix B. Analyses of water supplied to Switzer Village indicated
organic materials exceeding drinking water standards and concentra-
tions of color, iron, lead and manganese also exceeding drinking
water standards. One should conclude that - as compared to drink-
ing water standards - surface waters are generally of high quality,

although they can have several constituents exceeding established
standards.

On September 17, 1985, samples were taken from the North Pond, South
Pond and Qutflow from the North Pond. The field testing data from
those samples 1is tabulated below and the mineral analyses are
included in Appendix C.

Quality of Pond Surface Waters

Turbidity
Sample Description pH (NTU's) Conductivity
North Pond 7.1 120 5750
South Pond 6.8 3.8 8200
Outflow from North
Pond to Lemon Creek 7.2 27 5400

Mineral analyses in Appendix C are compared to drinking water (N,
and the only trace of heavy metal of concern is iron. Iron concen-
trations are less than some natural ground waters in the area.

The South Pond is an isolated gravel pit not connected to the North
Pit. It is clear, as indicated by the low turbidity, whereas the
North Pond receives gravel washing wastes from a sand and gravel
operation and has a muddy appearance. The surface of South Pond
stands 6" to 1' above the surface of North Pond. During a 19 foot
tide on 9-17-85, both tidegates were leaking and salt water was
flowing into the ponds, but to a greater extent at South Pond. The
fact that more salt water gets into South Pond is attested to by
the elevation of the water surface and the conductivity. The North
qug& adjacent to the landfill has pH values on the basic side of
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NEW LONDON,N.H. 03257

CORPORATION

BELTTITTL S T S NeItY rmrn O T
\Wat o= S SANEIs R=Osn

Water source
CHANNEL SANIIAIION 1

SEA WATER QUALITY

ATT:JOHN STONE

P.0.BOX 2014

JUNEAU

AK 99801

GRAVEL PIT FOND
Iate sampled : 17 SEP 85

(= Soutl Pod)

Sample number: 263034

The following test parameters were—found to be-outside-the Maximum Contammmant -

lLevels (MCL) set by the Safe Drinking Water Act (SDWA) or WaterTest’s recommended
imits:

pH Chloride Manganese
Sodium Hardness Sulfate
TS

Any parameter outside these limits will be marked with a double asterisk on either side
of the result - for example, **0.014**. The WaterTest manual - THE WATER YOU
DRINK - is an integral part of this report and should be read in conjunction with the
analysis. Please note that the medical hazards of certain levels of contamination are
often a function of the individual water consumer’s health, diet, age and physical and
mental condition.

YOUR YOUR
Parameter MCL KRESULTS Parameter MCL RESULTS
Arsenic 0.050 0.020 Earium 1.00 < 0.10
Cadmium 0.010 < 0.009 Chromium 0.050 < 0.030
pH 8.5 k% 5.5 X% Mercury 0.002 < 0.0005
Nitrate 10.00 < 0.01 Selenium 0.010 0.008
Silver 0.050 < 90.030 Fluoride 2.40 0.57
Chloride 250.0 *xk>250.0 k% Iron * 0.300 < 0.100
Manganese 0.050 %% 0.520 4% Sodium 100. k%>300. *k
Hardness 250. *%>400. X% Zinc 5.00 < 0.50
Lead 0.050 < 0.010 Nickel < 0.90
Copper 1.000 0.165 Magnesium > 40.0
Potassium 89.6 Alkalinity 109.
Sulfate 250.0 x%>300.0 X% TDS 500.0 *%>999.0 Ak
Calcium > 60.0

All results are in milligrams/liter
except pH and.Goliform counts.
¢ meafis “less than’”

> means “greater than”.
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Alkalinity e Ld o7 | 59490 54 wdol2n 270
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Section 2.0 of this report provides a description of the Juneau Landfill inclu-
ding available information on location, site history, waste management prac-
tices, and past permitting and regulatory activity. Section 3.0 describes the
environmental setting including geology, geohydrology, and surface water
resources. Monitoring activities conducted regarding the landfill are dis-
cussed in Section 4.0. Section 5.0 contains a discussion of major study

findings. Finally, Section 6.0 provides conclusions and recommendations.












1965. As of 1972, the facility was operated as an unpermitted landfill by
Acme Disposal Service. In May 1974, DEC issued Solid Waste Management Permit
SER 1-74 to the facility. A second permit (SE 5-76) was issued in January,
1977. During the years of operation of the site by Acme Disposal Service, DEC
files indicated repeated problems with odors, failure to keep wastes within
specified areas, and failure to apply cover material as required by permit.
At some point between 1977 and 1979, the facility was purchased by Channel
Sanitation Corporation, and a permit to operate the site (SE 4~80) was issued
by DEC in January, 1980. Channel Sanitation is currently authorized to oper-
ate the Juneau sanitary landfill for the disposal of incinerated and uninciner-
ated solid waste under Solid Waste Management Permit No. 8511-BAOl6. A notice
of violation of this permit was issued on May 30, 1986 for deposition of ash
below the water table (DEC, 1986d). The solid waste permit was reissued in

January, 1987 and expires in December, 1988.

2.4 SITE OPERATIONS AND WASTE CHARACTERISTICS

The facility receives approximately 70 tons of waste per day froﬁ the greater
Juneau area. Since there is little or no industry in the area, as was noted
by the imspector during the file search in Juneau, the wastes received at the
facility have been largely limited to domestic and commercial refuse. These
two waste sources make up 96 percént of the wastes placed in the landfill.
Seafood processing Qastes, construction wastes, demolition debris, and ash/
incinerator residue each comprise an additional one percent of wastes received
(Channel Sanitation Corp., 1985). Some documents (Brewer, 1972; DEC, 1977)
suggest that waste o0il and sewage sludge may have been accepted at the site
during the early periods of facility operation, but such disposal was not a

routine practice (Brewer, 1974). No other records or files documented oil

disposal practices.

Between the years 1977 and 1979 the National Marine Fisheries Service (NMFS),
Auke Bay Laboratory disposed of 1liquid scintillation media containing tracer
levels of °H (tritium) or Lée (carbon 14) in the Juneau Landfill. The
scintillation wmedia was combined with an organic solvent (toluene) in 10 ml
glass vials. The waste vials were then packed in 55-gallon drums with
vermiculite. According to Dr. Stanley Rice, Habitat Program Manager for the

laboratory, the vermiculite accounted for approximately 65X of the drum's






3.0 ENVIRONMENTAL SETTING

3.1 CLIMATE

Juneau lies within a maritime climate, typified by mild temperatures, high
humidity, high precipitation, considerable cloudiness, and an average tempera-
ture of 40°F. Temperatures range from 44°F to 64°F in summer, and 18°F to
34°F in winter. Moderate to heavy precipitation occurs year-round. Storms
are more frequent and precipitation is heavier from November to January. The
mean annual precipitation is 53 inches (NWS, 1986). This includes 107 inches
of snow (Alaska Regional Profiles, undated). The Juneau Weather Station at
the airport reports approximately 102 inches of snowfall annually. Prevailing
winds are from the southeast (Channel Sanitation Corp., 1981).

Net precipitation and lake evaporation data are not available for this area.
As a consequence, the estimated net precipitation value cited for this area
(34") and later used for HRS scoring purposes is the potential evapotranspira-

tion value developed by the U.S. Department of Agriculture (Patric & Black,
1968).

3.2 TOPOGRAPHY AND SURFACE WATER CHARACTERISTICS

3.2.1 Topography

The Juneau Landfill is located on the tidal flats of Lemon Creek, at the
confluence of the creek with Gastineau Channel. The southern boundary of the
site adjoins tide flats of the Gastineau Channel. To the north and east of
the site are Heintzlman and Blackerby Ridges, respectively. These ridges on
the mainland rise to 3000-3500 feet within approximately two miles of the

site. Across Gastineau Channel is Douglas Island which rises less steeply to

elevations approaching 3000 feet.

Because of the low lying elevation of the landfill, earthen dikes have been
constructed along the borders of the site in order to prevent inundation of
the site during high tide. At high tides (+ 19 feet) the pouds on the site
are 4 to 5 feet below sea level. Culverts with tide gates prevent flooding of
the site during high tides, but allow drainage of the ponds at low tidal
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stages. The higher portions of the landfill (approximately 30 feet in eleva-
tion) are always above sea level (EMPS,1985).

3.2.2 Surface Water Characteristics

The Juneau Landfill is bounded by surface water on all but its northern bor-
der. Lemon Creek flows 500 feet to the west of the site and Vanderbelt Creek
flows less than one-half mile to the east. Both creeks are freshwater,
although mixing with saltwater could be expected in their lower reaches during
high tide. High flows of these creeks occur in August and low flows occur in
mid-winter. Egan Drive separates the landfill from the tide flats adjacent to
Gastineau Channel. Gastineau Channel is a marine water body used for naviga-

tion. The channel is over 15 miles lomng, and is over 25 fathoms deep in some
places southeast of downtown Juneau. Near the Juneau Landfill, the channel

has been filled in by silt from the Mendenhall Glacier, and is five to ten
feet deep.

An engineered leachate collection and treatment system does not exist on the
Juneau Landfill. Two ponds situated across the southern half of the landfill
(see Figure 1), receive on-site surface water drainage. Surface runoff is
primarily to the southwest towards either of the two ponds which were created
by previous gravel mining operations. The water in these ponds is a composite
of groundwater, surface runoff, and marine water infiltrating under the dikes
or leaking through the tide gates during high tides. Water exits these ponds

during low tidal stages through tide gates to both Gastineau Channel and Lemon
Creek (EMPS, 1985; Stokes, 1985).

3.2.3 Surface Water Use

There is no use of surface water for drinking supplies within three miles
downstream of the landfill site. Drinking water for the Lemon Creek Valley is
supplied by a gravity flow distribution line from the Salmon Creek Penstock
located approximately 2.5 miles east of the facility. Both streams provide
spawning, rearing or migration habitat for anadromous fishes including trout
and salmon (Hall, 1983). Gastineau Channel is a major transportation channel

particularly for recreational tour ships. It also provides wildlife habitat.
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3.3 SOILS AND GEOLOGY

The surficial geology of the iands encompassing Juneau Landfill include the
broad, alluvium filled valley of Lemon Creek and a topographic bench bordering
Gastineau Channel formed by the deposition of subaqueous sediments (USGS,
1972). Characteristic soils in this area include manmade fill, silty loam,
and muskeg or peat. The northern portion of the landfill is comprised of
silty loam, a very fine organic rich soil. On the lower portions of the site,
soils are characterized as the Lemon Creek/Gastineau Channel tidal flats (EMPS

1985). These soils are typically one foot or less in thickness.

Subsurface depositional information specific to the landfill site is limited.
Boring logs from wells completed in the area indicate that the site is under-
lain primarily by first a muskeg or peat of varying organic content and then
primarily medium to coarse sand, fine to coarse gravel, and cobbles at depths
up to 100 feet. A few wells reported to have intercepted layers of blue clay
at depths of 20 and 80 feet, but this deposit is not known to be continuous or
extensive (EMPS, 1985; Channel Sanitation Corp., 1981; Well logs for Stotz,
Carlson, Schaefer, & Lotchansky). Generally, bedrock of slate or schist is
encountered at depths of 100 feet.

A study of unconsolidated material in the Juneau area suggests that sediments

found at the landfill are products of mass—wasting of the surrounding moun-
tains.

These Quaternary deposits include colluvium, talus, debris-flow deposits,
rockslide—avalanche deposits, undifferentiated landslides and colluvial

diamicton (USGS, 1972).

3.4 AQUIFER/GROUNDWATER DATA

Groundwater in the landfill has been reported to occur at a depth of about
seven feet beneath the natural ground surface (Channel Sanitation Corp, 1981).
Borings taken in the northern portion of the facility indicate a depth to
groundwater of approximately 15 feet. This would suggest that local gradients
may be somewhat high, particularly with little impermeable material to impede

flow. A review of the literature has not shown the presence of more than one
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barium, selenium, iron, and managanese. The only well potentially
downgradient of the facility (Charlie's Marina) had the highest
concentrations of iron (97.5 mg/L versus 0.2 to 1.7 mg/L upgradi-
ent). The on-site well sample had 16.4 mg/L iron and 0.75 mg/L
manganese. The levels of selenium ranged from 0.014 to 0.060 mg/L
in wells offsite; selenium was not detected in the landfill well
(DEC, 1981b). The presence of selenium in groundwater near the site

has not been reported in subsequent DEC or landfill monitoring
reports.

Surface water sampling conducted in or around May, 1981, detected
low dissolved oxygen concentrations in the on-site borrow pits and
in Lemon Creek adjacent to the site. Dissolved oxygen ranged from
0.3 to 3.1 mg/L and BOD; ranged from 5.3 to 41 mg/L (DEC, 198lc).

Surface water samples were collected on the site and from adjacent
waters on June 9, 198l. Analyses for D.O., pH, salinity, and con-
ductivity revealed no contamination of concern (DEC, 1981d).

Surface water samples from Lemon Creek were collected on May 9 or
16, 1984, from sites upstream and downstream from the point of
discharge from the on-site ponds. Samples were analyzed for a
variety of organic solvents and none were detected. During the same
period, groundwater samples were taken from wells north, east, and
west of the site, and the samples analyzed primarily for organic
solvents. Benzene was detected in a well east of the facility.
Benzene, chlorobenzene, trans-l,2-dichloroethylene, and ethylbenzene
were detected at Charlie's Marina, west of the facility. A sample
of one of the on-site ponds also had detectable concentrations of
benzene, but it was not possible to determine whether contamination
of off- site wells was attributable to the facilty or from an

offsite source such as the boat marina and {its parking lot (DEC,
1986a).

On December 18, 1985, a contractor for the landfill operator sampled
surface water in the on-site gravel pits and surface drainages adja-
cent to the site. Manganese and iron showed evidence of elevated
concentrations in the gravel pits. Consistently low pH values
(5-6.6) were reported, but these values are not unusual of surface
and shallow groundwater found, within peat deposits. . Other metals
were either below detection 1limits or demonstrated no gradient
attributable to site operations (EMPS, 1986a).

The current facility waste disposal permit (8511-BAl06) requires the
operator to sample surface water in the on-site gravel pits on a
quarterly basis for conductivity, COD, pH, alkalinity, salinity,
arsenic, and a variety of heavy metals. Analytical results for the
December, 1985, and March, 1986, sampling effort indicate that iron
and manganese exceeded drinking water standards during both periods
in all samples and that pH, sodium, chloride, hardness, total dis-
solved solids, and sulfate exceeded standards in several samples.
In no sample was a RCRA or CERCLA regulated material in excess of
state and/or federal drinking water standards (EMPS, 1986b).

18






wastes was expensive without benefit commensurate to the expense, and these
wastes consumed a significant portion of the limited radioactive waste burial
sites. The new disposal amendments, however, did not exempt the licensee from
complying with other applicable federal, state, and local regulations gov-—

erning other toxic or hazardous properties of these wastes (10CFR§20.306 [d]).

On August 19, 1986, a memo was submitted by the NMFS Auke Bay Lab to SAIC
estimating the 3H and 14C concentration levels of the disposed scintillation
wastes. Through a series of back calculations, an attempt was made to esti-
mate these concentrations based on the total number of experiments that were
conducted and of the resultant disposed wastes. This was necessary because
the lab apparently failed to keep accurate records of what the actual
concentrations of radioactive constituents were in the packed drums. Based on
the lab's estimates a total activity of 0.2 millicuries (200 microcuries) 14C
and 0.05 millicuries (50 microcuries) 3H were disposed in approximately 31
gallons of toluene (Rice, 1986). Based on these values, and on the specific
gravity of toluene (0.8669) the total radiocactivity of the scintillation media
disposed was approximately 0.002 microcuries per gram. This quantity would be
permissible for disposal in the Juneau Landfill today.

The imprecise recordkeeping by the lab suggests that 10 CFR §30.51 record
keeping requirements may have been violated. Under §30.51(3) the lab is
required to wmaintain records showing the receipt, transfer and disposal of

this material for 5 years after the transfer occurs.

In a joint memo released on January 8, 1987 by EPA and the NRC, guidance is
provided on identification of low-level hazardous waste. On page 3 of Direc-
tive Number 9432.00-2, the policy states that when the NRC finds that the
radioactive content of the wastes is below NRC's regulatory concern, licensees
are not relieved from compliance with other federal and state laws. As men-—
tioned above, RCRA requirements can apply. The presence of the organic chemi-
cal toluene in the wastes could trigger RCRA requirements. In fact, the hazar-
dous nature of the solvents used to carry radioactive tracers may pose a
greater threat to human health and the environment than the presence of either
3H or 14C. However, based on the total estimated quantity of toluene disposed

(31 gallons) in several shipments (10) over 2.4 years, it is quite likely that
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Appendix 4
SOIL BORING AND MONITORING WELL LOGS





















LOG OF EXPLORATORY BORING

PROJECT NAME Channel Corporation BORING NO. SB-1
LOCATION Juneau Landfill PAGE 20F2
DRILLED BY Wink Int’l Geotech REFERENCE ELEV.
DRILL METHOD  H.S.Auger TOTAL DEPTH 41.50°
LOGGED BY Steve Nelson DATE COMPLETED 5/14/91
SAMPLING | BLOWS PERCENTAGH g, 0 | 5 .| & |LiTHO- LITHOLOGIC
METHOD | PER | RECOVERY | Fuig | =i | 3 | Locic DESCRIPTION
F8lak
AND |6 INCHES 22 | Wz | E | coLumn
NUMBER 33|10+ &
$s-3 {0/10/10 | 20% [ ' gravel, dense, moist to dry. (TILL)
:— —E Boring was abandoned with bentonite pellets, bentonite
- — -cement slurry and sealed at surface with cement.
= 8=
=
- 55—
- 60—
- —
- s
- 10—
- 55—

REMARKS

Borings completed with 6-inch 0.D./3 1/2-inch Hollow Stem Auger.

SWEET-EDWARDS/EMCON

X32-01.01.CHAN1.26/sd:3.6/12/91







Sweet-Edwards/EMCON, Inc.

18912 N. Creek Parkway, Suite 210 « Bothell, WA 98011
Office (206) 485-5000 + FAX (206) 486-9766

Fleld Sampling Data

Well or Surface Site Number n W-2
LOCATION/ADDRESS d‘-v-vL Sample Designation -z
PROJECT NAME n_X5tolof Date, Time 9-15 , 5-IC
CLIENT/CONTACT Weather 2y

HYDROLOGY MEASUREMENTS:

(Nearest .01 ft.) Elevation Date, Time Method Used (M-Scope Number or Otne;)
Qr ?o 5"' 15 H‘f
152 -6 p*e
WELL EVACUATION:
Galtons Pore Volumes Method Used Rinse Method Date. Time
Surtace Water Flow Speed Measurement Method Date, Time
SAMPLING:
Depth Field
Date, Volume Container Taken Filtered Preserva- lced g;’:ﬁ:'g
Sample Time Method (ml) Type (teet) (yes@ tive o) Method
Yo 5| s 15 i\ 4 Hel . NorPhospralc
[ /R | [Coo ¢ . — Getergent wash
st [ $To ; . H20 rinse
— . . MeOH rinse
‘ A _Hnos Distitled H
CN | NeD
0C [ 2,504
FIELD WATER QUALITY TESTS: -
Pore Vol.
Number pH Conductivity Temp Eh
0 (.34 5%%0 | Gzoo %1%
{ @33 . ¥ | B2k L.
2 33 2360 | §3e0
1, 6-R o | {feo .
4 6.5 3301 910
NOTES:
<’ﬁ
{ (W0 50'*?/65 ‘,Zv&'-a
4@ PRex— "H 1‘7& 5-‘]5- , Iow ‘}',‘Jﬂ_ 5‘/@

Total # of Bottles: I | Signature: ﬂ\ %/\

\
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Sweet-Edwards/EMCON, Inc.

18912 North Creek Parkway, Suite 210 < Botheil, WA 98011
Office (206) 485-5000 « FAX (206) 486-9766

horal

Fleld Sampling Data

Eéa-f— =
Waell or Surtace Site Number p -4

LOCATION/ADORESS Sample Designation Ef-1
PROJECT NAME __X3lo| Date, Time -6 g'S
CLIENT/CONTACT Weather Qlu.-v‘?
HYDROLOGY MEASUREMENTS:
(Nearest .01 ft.) Elevation Date, Time Method Used (M-Scope Number or Other)
7
WELL EVACUATION: -,
Gatlons re Volumes Method Used Rinse Method Date, Time
Surface WatefFlow Speed Measurement Method Date, Time
SAMPLING:
Depth Field
. . Sample:
Date, Volume Container Taken Filtered Preserva- Iced Cleaning
Sample Time Method m Type (test) {yes.no) tive {yes.no) Methoa
yoc Non-Phosphiatic
N detergent wash
H20 rinse
_i”_a_?. MeOH rinse
" Distilled H20
v rinse
FIELD WATER QUALITY TESTS:
Pore Vol.
Number pH Conductivity Temp Eh
\ / 7.0% it Fo 5
A
NOTES:

Sy Lk Aron

M E stoe pter ocive €oca

Totat # of Bottles:

SEA-400-01









SYMBOL ID Fill Style

WELL SYMBOL GRAPHICS (Room 205

Description 07-03-1991 15:35:13 page 3 of ¢
END-CAP (%]
1* pipey End Cap packed in sand.
END-CAP1 %}
1* pipes; End Cap packed in sand.
END-CAP2 ©
End Cap packed in sand.
END-CAP4 @
4* End Cap packed in sand.
ENDCAP21 0
1* pipey End Cap packed in sand; 2 pipe group.
ENDCAP22 ©
1” pipey, End Cap puacked in sand; 2 pipe group.
I ENDCAP2S @
oG 1* pipey End Cap packed in sand; 2 pipe group.
A ; FILL None
;. Using well graphics for a 2nd lithologic section.
30
4 GBF2416P 2
2 Granular backfill; 1 pipe with one gas probe
é GBF241S6 2
é Granular back+ill; 1 pipes 2 gas probes, 1 slotted
2 GBF2L26P 2
g Granular backfill; 1 pipe with two gas probes
2 / GBF28NGP 2
g //:: Granular backfill; 1 pipe, no gas probes shown
7
4 GBF24S6P 2
é 7 Granular back+ill; 1 pipe wsone slotted gas probe
2
GBF2SNCT 2
Aég Granular backfill; slotted; no gps shown, central.
7
GBF2STNG 2
Aéé 6ranular backfill; slotted; no gas probes shown
7%
/ GBFILL 2
//12 Granular back+ill solid
Z ,/’/
2 g% GBFPIEZ 2
7z Z Granular back+ill; well and piezometer.
1 '
7 ?/’ GBFSLD1* 2
,// ?éé Granular backfill layer; solid; 1 pipe
7
Z ’% GBFSLD2” 2
gé éf Granular backfill layer;i solid; 1 pipe
7
’g ’/% GBFSLD21 2
7z Granular backfill; solidj} 2 pipe group} 1 pipe
7
















SYMBOL ID Fill Style
Description

WELL SYMBOL GRAPHICS (Room 201
07-83-1991 15:35:13 page 8 of ¢

SNDSLD1”
Solid pipe

None
packed

in sand.

SNDSLD2*
Solid pipe

None
packed

in sand.

SNDSLD21
sand pack;

None
2 pire

group; 1 pipe

SNDSLD22

None

sand pack; 2 pipe group; 2 pipes
SNDSLD31 None

Sand pack; 3 pipe groups 1 pipe.
SNDSLD32 None

Sand pack; 3 pipe group; 2 pipes.
SNDSLD33 None

Sand pack; 3 pipe group; 3 pipes.
SNDSLD4* None

4* Solid pire packed in sand.

SNDSLD41 None

Sand pack; 4 pipe group; 1 pipe.
SNDSLD42 None

Sand pack; 4 pipe group; 2 pipes.
SNDSLD43 None

Sand pack; 4 pipe group; 3 pipes.
SNDSLD44 None

Sand pack; 4 pipe group; 4 pipes.
SNDSLTI” None

Slotted pipe packed in sand.

SNDSLT2* None

Slotted pire packed in sand.

SNDSLT21 None

sand packs slotted; 2 pipe group; 1 pipe
SNDSLT22 None

sand packj slotted; 2 pipe group; 2 pires
SNDSLT31 None

Sand pack; slotted; 3 pipe groups 1 pipe.
SNDSLT32 None

Sand pack;

slotted; 3 pipe groupj 2 pipes.

SNDSLT33

None

Sand packislotted; I pipe group; 3 pipes.

SNDSLT4”

None

4* Slotted pipe packed in sand.



















SYMBOL ID Fill Style

SAMPLER SYMBOL GRAPHICS (Room 204

Description 97-03-19%91 15:32:21 page 1 of O
%8S None
] None

Auger cuttings

AS None
AU 4
Auger Sample
BK None
BLANK None
BULK &
Bulk sample
C %)
CALIFORNIA SAMPLER
cL None
CN %]
Continuous Sample
CON None
CP None

\: CR None
Ccs None
D é
DBLCORE None
Double tube core barrel
IR None

<t GRAB None

" Hand taken sample either from cuttings or surface

HANDRIV None

HANDRIVE  None

3’ HANDRIVEN SANPLING BARREL EQUIPPED WITH RINGS







SYMBOL ID Fill Style

SAMPLER SYMBOL GRAPHICS (Room 204.

3* 0.D. 2.42" I.D. tube sample

Description 97-03-1991 15:32:21 page 3 of 3
S$S ]
Standard split spoon sampler
ST e
Shelby tube
\\ ™ None
U None

UNSMP None

'ty

VANESHR None
Down hole vane shear

WA None
Wash Sample




Appendix 5
WATER QUALITY LABORATORY RESULTS
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Columbia "o,
s Analytical o=, 9

June 18, 1991

Steve Nelson
Sweet-Edwards/EMCON, Inc.
15055 SW Sequoia Parkway
Suite 140

P.O. Box 231269

Portland, OR 97224

Re: Channel/Project #X3201.01

Dear Steve:

Enclosed are the results of the samples submitted to our lab on May 20, 1991.
Preliminary results were transmitted via facsimile on June 4,7 and 13, 1991. For
your reference, our service request number for this work is K912737.

All analyses were performed in accordance with the laboratory’s quality assurance
program.

Please call if you have any questions.
Respectfully submitted,

Columbia Analytical Services, Inc.
C/‘.ﬂ-uar( I oone - Falies

Cheryl Noone-Fisher
Project Chemist

Lo

CNF/das

1317 South 13th Avenue. » . P.O. Box 479 ’°  - Kelso, Woshiﬁgtoﬁ 98626 - » ‘.‘:T,élephdne 206/57_797.72_2
















COLUMBIA ANALYTICAL SERVICES, INC.

- Analytical Report
Client: Sweet-Edwards/EMCON, Inc. Date Received: 05/20/91

Project: Channel/#X3201.01 Work Order #: K912737
Sample Matrix: Water

Dissolved Metals

mg/L (ppm)
Sample Name: MW-1 MW-2 MW-3-1
Lab Code: K2737-1 K2737-2 K27374

Analyte Method MRL
Arsenic 7060 0.005 ND ND ND
Barium 6010 0.005 0.111 0.096 0.314
Cadmium 6010 0.003 ND 0.004 ND
Chromium 6010 0.005 ND ND ND
Lead 7421 0.002 ND ND 0.005
Manganese 6010 0.005 1.12 0.186 9.92
Mercury 7470 0.0005 ND ND ND
Selenium 7740 0.005 ND ND ND
Silver 6010 0.01 ND ND ND

MRL Method Reporting Limit
ND None Detected at or above the method reporting limit

Approved by  Dee< &-9--———«./ Date__¢ (9191

600C5S

1317 South 13th Avenue * P.O.Box 479 + Keko. Washinaton 98626 e Telanhane 204/577.7292 e  Fax 206/636-106












COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: Sweet-Edwards/EMCON, Inc. Date Received: 05/20/91
Project: Channel/#X3201.01 Work Order #: K912737
Sample Matrix: Water

Total Metals
mg/L (ppm)
Sample Name: MW-1 MW-2 MW-3-1
Lab Code: K2737-1 K2737-2 K27374

Analyte Method MRL
Barium 6010 0.005 0.746 1.80 1.11
Cadmium 6010 0.003 ND ND ND
Calcium 6010 0.05 52.7 74.0 164
Chromium 6010 0.005 0.086 0.212 0.075
fron 6010 0.02 118 184 172
Magnesium 6010 0.01 31.1 188 82.3
Potassium 6010 2 15 85 63
Silver 6010 0.01 ND ND ND
Sodium 6010 0.1 20.6 1,460 332

MRL Method Reporting Limit
ND None Detected at or above the method reporting limit

Approved by  Dacr &"Q"“'.“ Date__¢ {194

000CY

1317 South 13th Avenue o PO.Box 479 ¢ Kelso Washinaton 98626 ¢ Teleohone 206/577-7222 « Fox 206/636-106


















"COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: Sweet-Edwards/EMCON, Inc. Date Received: 05/20/91
Project: Channel/#X3201.01 Work Order #: K912737
Sample Matrix: Water

Total Metails
mg/L (ppm)
Sample Name: v LCU-1 LCD-1 EP-1
Lab Code: K2737-8 K2737-9 K2737-10

Analyte Method MRL
Arsenic 7060 0.005 ND ND ND
Lead 7421 0.002 ND ND ND
Mercury 7470 0.0005 ND ND ND
Selenium 7740 0.005 ND ND ND
MRL  Method Reporting Limit
ND None Detected at or above the method reporting limit
Approved by Daes £0.2. A Date ¢ [iv(1:

00015

1317 South 13th Avenue ¢ P.O.Box 479 e« Kelso. Washington 98626 ¢ Telephone 206/577-7222 ¢ Fox 206/636-10¢



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: Sweet-Edwards/EMCON, Inc. Date Received: 05/20/91
Project: Channel/#X3201.01 Work Order #: K912737

Sample Matrix: Water

Total Metals
mg/L (ppm)
Sample Name: TF-1

Lab Code: K2737-11
Analyte Method MRL
Arsenic 7060 0.005 ND
Lead 7421 0.002 ND
Mercury 7470 0.0005 ND
Selenium 7740 0.005 ND

MRL  Method Reporting Limit
ND None Detected at or above the method reporting limit

Approved by Qoo E.L..,O.../ Date_ ¢ (¢q (91

1317 Saurh t3th Avenue ¢ PO DBox 479 e Kelso Washinaton 98626 o  Telephone 206/577-7222

Method Blank

K2737-MB

{

ND
ND
ND
ND

10016

Fax 206/636-106
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