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SHANNON iWILSON. INC.

INTERIM REPORT
SIX MILE RICHARDSON HIGHWAY

GROUNDWATER ASSESSMENT

1.0 INTRODUCTION

This interim report presents the results of groundwater assessment activities in the Six Mile

Richardson Highway area, approximately 6 miles southeast of Fairbanks, Alaska. This work

was performed for the Alaska Department of Environmental Conservation (ADEC) under Notice

to Proceed 1880175301A under Term Contract 18801753 for site assessments. The objective

of this work was to evaluate the impact of trichioroethylene (TCE)-contaminated groundwater,

previously identified in the vicinity of 6.5-mile Richardson Highway, on residential and

commercial water supply wells downgradient of that area. This work was conducted in general

accordance with our proposal dated May 16, 1995; our Project Work Plan dated July 28, 1994

(developed for Shannon &Wilson’s 1994 site assessment work at the McCall property); and our

ADEC-approved Quality Assurance Program Plan (QAPP) for underground storage tank work.

Only the results of residential and commercial drinking water supply well sampling and analyses

are presented in this report. Other tasks described in our May 16 proposal include sampling

existing groundwater moniwLng wells, and the installation and sampling of additional

groundwater monitoring wells in the vicinity of suspected TCE source areas and within the TCE

plume area. These other tasks have not been completed by the time of this report, and their

results will be presented in a future report.

The residential and commercial drinking water supply well sampling was conducted in two

phases. During the initial phase, samples were collected from 41 residences and businesses

downgradient from the suspected source areas between June 23, 1995, and August 2, 1995.

Based on the results of analytical testing of these samples, a supplemental round of sampling was

conducted between September 25, 1995, and October 15, 1995, in an attempt to include every
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well within the area bounded by the Old Richardson Highway on the north, the New Richardson

Highway on the south, Badger Road on the west, and Davison Street on the east. U
U
U
U
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U
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2.0 BACKGROUND

This work was conducted for the purpose of further investigating contaminated groundwater

identified during previous environmental studies at properties located at approximately 6.5-mile

New Richardson Highway. The study area for the current investigation involves an area about

1 mile in length. which encompasses approximately 0.45 square miles at about 6- to 6.5-Mile

New Richardson Highway in Fairbanks, Alaska (Figure 1). Previous environmental

investigations conducted in this area have focused on the McCall property located at about 6.5

Mile. Although that site has often been suggested as the sole source of the groundwater

contamination in the area, based on current information, this may not be accurate. As described

in Shannon & Wilson’s April 28, 1995, Environmental Site Assessment report for the McCall

property, data collected during that site assessment suggested the presence of several potential

source areas not located on the McCall property. These potential source areas may have caused

contamination of groundwater by TCE and other compounds, none of which have been found

to date on the McCall property in concentrations high enough to have contaminated the

groundwater. For this reason, the current investigation has been renamed the ‘Six Mile

Richardson Highway Groundwater Assessment.” A brief summary of previous environmental

investigations in the area is presented below.

Contamination of groundwater in the area by TCE was first discovered in 1987, when ADEC

sampled five water supply wells located within a 1,000-foot radius west and north of the

northern pond located on the McCall property (a sixth well, about 34 mile upgradient of the site,

was also sampled). The sampling was conducted as part of an investigation of alleged open

burning of solid wastes at the property, including possible hazardous substances. TCE was

detected in wells at two businesses, and not detected in four residential wells. Of the two wells

in which TCE was reported, the one located farthest downgradient showed only a low level of
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the compound (0.9 ppb), which at the time would have suggested a limited extent of

groundwater contamination. Well owners were informed of the results of this sampling by

ADEC at the time.

El
In 1989, Shannon & Wilson conducted an investigation of the McCall property for the law firm

of Staley, DeLisio, Cook, and Sherry. The report of the results of that investigation was

provided to ADEC by the law firm on February 2, 1990. The results of that investigation did

not show any contamination of the groundwater on the McCall property by TCE. In particular,

there was no evidence that drums which had been disposed in a gravel pit on the McCall

property were the source of TCE contamination, or that they were the source of any significant

levels of contamination by any other compounds for which laboratory tests were performed.

Three residential water supply wells to the west of the McCall property were sampled as part

of the 1989 investigation. TCE was detected at concentrations of 9.9 to 29 ppb, and the well

owners were notified of the test results by the law firm for whom the investigation was being

performed. []
Shannon & Wilson was hired by ADEC in July 1994 to conduct an investigation, the primary

objective of which was to attempt to locate the source of the TCE in groundwater in the vicinity

of the McCall property. The final report for this study was issued on April 28, 1995. Nine U
water supply wells to the west and north of the McCall property were sampled as part of the

1994 work. Three wells contained no detected TCE, and the remaining wells contained TCE

at concentrations ranging from 0.34 to 19 ppb. Test results were provided to the well owners.

LI
During the 1994 study the presence of two potential TCE source areas was tentatively identified

based on soil gas and groundwater probes installed at the McCall and Holder properties (the U
Holder property is located immediately west of the McCall Property, see Figure 2) and on

groundwater monitoring well and water supply well samples. One source area was suspected U
to be to the east or southeast of the water supply well on the Holder property, and the other in

U
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the vicinity of a former generator building on the Holder/McCall property line. Both of these

suspected source areas were believed to be shallow (possibly 2 to 10 feet). Although soil

contaminated by TCE was not actually found, the locations of the source areas were inferred

within a several 100-foot-diameter area based on the results of the groundwater sampling.

Groundwater monitoring wells on the McCall property itself were again found not to contain

TCE at concentrations above the detection limit. No evidence was found of groundwater

contamination originating from a now-filled gravel pit on the southern portion of the McCall

property.

Groundwater samples collected from a monitoring well installed on the Walsky property

(immediately west of the Holder property), and from the water supply well at the 6-Mile Truck

Shop (located immediately west of the Waisky property), contained ICE at significantly higher

concentrations than the wells on and immediately downgradient of the Holder property. In

addition. 1,1 , 1-trichioroethane (TCA) and several other compounds which were not present in

wells on the Holder property were found in the Walsky and 6-Mile Truck Shop wells. These

results inferred the potential presence of one or more additional source areas for those

compounds, possibly located in the vicinity of one or both of those properties. The results of

analytical testing of groundwater and drinking water samples collected during previous

investigations are presented in Appendix A.

Water level data collected from the groundwater monitoring wells located on the McCall,

Holder, and Waisky properties, during the summer and winter months of 1994, indicated that

groundwater flows in a direction ranging from N38°W to N50°W (i.e., groundwater flows to

the northwest). Data collected from the Arctic Surplus Superfund Site remedial investigation

work, which is unrelated to this study, also indicated a groundwater flow direction ranging from

N40°W to N50°W. The Arctic Surplus site is located immediately outside the northwest corner

of the study area, at the northeast corner of Badger Road and the Old Richardson Highway.

This groundwater flow direction agrees with information presented by the U.S. Geological
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Survey in a 1982 report on the hydrology of the Badger Road area. We are unaware of any

factual conflicting data on groundwater flow direction in the vicinity of 6-Mile Richardson

Highway.

For a more complete description of the history of the McCall site, and results of investigations

conducted on that and adjacent sites, the reader is referred to Shannon & Wilson’s U
Environmental Site Assessment report for that site, dated April 28, 1995.

H
Shannon & Wilson’s April 1995 report concluded that the originally known plume of TCE

contaminated groundwater in the vicinity of the McCall site was limited in extent, and that TCE U
concentrations in the groundwater had decreased significantly with time. The report

recommended identification and sampling of additional wells in the potentially impacted area, U
investigation of other possible source areas identified by the 1994 work, and continued

monitoring of the original TCE plume. A contract to perform this additional work was awarded U
to Shannon & Wilson by ADEC on June 2, 1995. This interim report presents the initial results

of the current study.

I
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3.0 FIELD METHODS

The initial round of water supply well sampling was conducted Ofl properties that were identified

downgradient and generally within ½ mile of the 6-Mile Truck Shop property. A total of 41

wells were sampled during this initial round. Identification of wells in the study area was made

using a combination of Fairbanks North Star Borough (FNSB) tax lot map review, aerial

photography review, and door-to-door canvassing of residences and businesses. The initial

group of well samples was collected between June 23 and 29, 1995, with the remaining samples

collected on July 24, August 1, and August 2, 1995. Five of the inital group of wells were

resampled on August 1 and 2, 1995, because the original samples collected in June had not been

analyzed by the laboratory prior to the expiration of the allowed 2-week holding time.

On September 12, 1995, based on the results of the testing of the initial 41 wells, ADEC issued

a health alert covering the area between the Old and New Richardson Highways and Badger

Road and Davison Street. As a consequence of the health alert, Shannon & Wilson was

requested by ADEC to perform additional sampling of wells within the health alert area. The

original group of wells sampled during 1995 had been selected to be a representative group of

wells, primarily within a ‘/2-mile radius of the 6-Mile Truck Shop. The goal of the follonip

sann’ng was to attempt to identify and sample every well within the health alert area.

The possible existence of a total of 118 wells was identified within the health alert area and the

immediately adjacent area south of the Richardson Highway, based on properties which appeared

to have a residence on them during a drive-through of the entire area. During the period of

September 25 through October 12, 1995, an additional 54 wells were sampled, bringing the total

number of wells sampled during 1995 to 95. The locations and street addresses of each of the

sampled or suspected but unsampled wells is shown in Figure 2. Information regarding the

owner or occupant of each property sampled is presented in Table 1.
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The initial 1994 samples were submitted to the laboratory for standard turnaround analysis.

Samples collected after issuance of the health alert were submitted for 3-day turnaround rush U
analysis. An exception was samples collected from wells on vacant properties, or wells which

are not currently connected to a water system in a building; these were submitted for standard

turnaround analysis.

An attempt was made to collect samples from each well at a location as close to the wellhead

as possible, before any water softening or other treatment units. Samples were typically

collected from faucets at or near the wellhead. When such faucets either were not present or

were inaccessible, samples were collected from the next most readily accessible location. Where

present and when possible, aerators were removed from faucets before sampling to prevent

possible loss of volatile compounds. At least two samples could only be collected after water

had passed through a softener or other treatment unit. Five wells that were unattached to any

structure were sampled for this project.

Each well was purged for 5 to 10 minutes by allowing the selected faucet to run for that length

of time. The intent was to purge the well, piping, and pressure tank of standing water so that

the sample collected would be as representative of the groundwater as possible. Generally the

water temperature was measured during this purging, and a relatively constant cold temperature

was used as confirmation that the water being sampled was water being pumped directly from

the well (as opposed to water which had been standing in the pressure tank). The unattached

wells were purged using either a gasoline-powered diaphragm pump or a battery-powered 1½-

inch-diameter submersible pump. El
Once collected, the samples were stored in a cooler with an ice substitute, at a temperature U
between 2°C and 6°C, until they could be transported to the analytical laboratory. All of the

samples collected for this project were submitted to Commercial Testing and Engineering of

Anchorage, Alaska, through their Fairbanks office location. All samples collected for this

El
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project were analyzed by EPA Method 502.2/524.2, Volatile Organic Compounds (VOCs).

Duplicate samples were collected at a frequency of 10 percent, and trip blanks were submitted

with each shipment of samples to the laboratory.
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4.0 ANALYTICAL RESULTS

A summary of the compounds that were detected in the wells sampled during this study is

presented in Table 2, organized by street name and address. In addition. Table 3 presents a

summary of the number of occurrences for each compound detected above its detection limit,

the highest reported concentration of those occurrences, and the compound’s federal or state

maximum contaminant level (MCL) for public drinking water supplies, if one has been

established. The individual laboratory analytical data reports are presented in their entirety in

Appendix B. The laboratory reports do not identify the address or owner’s name corresponding

to a given sample result. The ‘Client Sample ID” number in the heading of the laboratory

report must be cross-referenced to location in Table 1 or 2. Attention should be paid to the “QC

Qual” letter in the column to the right of the “Results” column on the laboratory report. As

explained in the footnotes at the end of each laboratory report, a “U” qualifier means that the

compound was not detected at the concentration shown (this concentration is the “detection limit’

for that compound). A “J” qualifier means that the compound was detected below the range for

which the laboratory equipment was calibrated and, therefore, is an estimated value. A “D”

qualifier means that the sample had to be diluted to perform the analysis within the equipment

calibration range; this should not significantly impact the validity of the result. An “E” qualifer

means that the reported value is an estimated concentration. Only one result for this project was

flagged with an “E”, and had a reported benzene concentration greatly exceeding any other

reported bezene concentration.

Concentrations on the laboratory report are expressed in mg/L (milligrams per liter), which

correspond to parts per million (ppm). Concentrations in this text are discussed in parts per

billion (ppb), which are 1,000 times smaller than a ppm. The concentration in ppb for a given

well can be calculated by multiplying the concentration listed on the laboratory report in mg/L

(ppm) by 1,000.
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The compounds discussed in this section are presented either individually or in groups of related

compounds in order to simplify their discussion. U
4.1 Trichloroethylene, Dichioroethylene U
TCE is a common solvent or parts degreaser used in automotive body shops, dry cleaners, and

pulp and paper industries and in the manufacture of paints, adhesives, and textiles. It may also L
be found in solvents available for consumer use. It is desirable in part due to its low

flammability, low flash point, and superior cleansing ability. It is the most frequently found

contaminant at hazardous waste sites on the Environmental Protection Agency’s (EPA) National

Priorities List (NPL). The concentration of TCE reported in water supply wells throughout the

study area is presented in Figure 3.

TCE was reported above the detection limit in 51 of the wells sampled during this study. Of

these, 16 were reported to. contain TCE in concentrations exceeding the state MCL for TCE of

5 ppb. For reference for the purpose of visualizing this level of contamination, 5 ppb is

equivalent to several drops of TCE dissolved in a swimming pool full of water. One gallon of

TCE, completely dissolved and dispersed at a uniform concentration of 5 ppb to a depth of 100

feet, could contaminate about 25 acres.
-

Figure 3 presents the extent of TCE contamination as determined using analytical data collected

during this study. The plume identified by a dashed line in Figure 3 delineates the area within U
which TCE was reported at levels above the detection limit. Wells containing TCE at levels

above the MCL are further limited to a narrow width within that plume. The orientation of the []
plume of TCE in groundwater presented in the figure, in our opinion, confirms the northwesterly

direction of groundwater flow, which was measured independently and is discussed in Section Li
2.0 of this report.

LI
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The currently measured concentrations of TCE decrease with distance to the northwest (i.e.,

downgradient, in the direction in which the groundwater flows) of the Holder/McCall property

boundary. TCE concentrations then increase in the vicinity of the 6-Mile Truck Shop well, and

again decrease downgradient from that location. As discussed in Section 2.0 of this report, this

situation suggests that there may be multiple source areas for TCE: in the vicinity of the McCall,

Holder, Walsky, and 6-Mile Truck Shop properties located at approximately 6.5-mile New

Richardson Highway.

At the current time, there is insufficient data from wells in the northwest corner of the 6-Mile

Village Subdivision to draw a farthest downgradient end to the TCE plume. However,

additional current and historical data is available from the results of sampling of wells for the

Arctic Surplus Superfund Site, which is located across the Old Richardson Highway to the north

of 6-Mile Village. Sampling of both water supply wells and monitoring wells along the southern

and northern boundaries of the Arctic Surplus site, beginning as early as July 1990, have not

shown any consistent, recurring instances of TCE either along the southern or northern boundary

of the site, implying that the plume of TCE-contaminated groundwater in the 6-Mile area does

not extend significantly beyond the northern end of the 6-Mile Village Subdivision.

Additional evidence for the absence of more wide;: r - : o :n:iination in the area

was obtained during this current study from the analysis of samples from seven water supply

wells on Faultline Avenue and Badger Road, in the vicinity of McPeak’s Badger Store (about
14 mile north of the Arctic Surplus Superfund site). No TCE was detected in any of those

samples.

TCE is known to chemically degrade in the environment to other compounds. These breakdown

products include 1,1 -dichloroethylene, cis- 1, 2-dichloroethylene, and trans-i, 2-dichioroethylene.

All three of these compounds were detected in samples collected during this study. Cis-1,2-

dichioroethylene was the most prevalent of these three compounds, occurring in 30 of the wells,
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followed by 1,1-dichloroethylene detected in 17 wells, and trans-1,2-dichloroethylene detected

in nine wells. No occurrences of dichloroethylene (DCE) exceeded the drinking water MCLs, U
which are 70, 100, and 7 ppb for the cis-i,2, trans-1,2, and 1,1 isomers of DCE, respectively.

The distribution of these three DCE compounds in wells throughout the study area generally U
corresponds to the location of the TCE plume shown in Figure 2. The highest concentrations

of DCE were usually found in the wells with the higher TCE concentrations, and the DCE was

generally present at a relatively low percentage of the TCE concentration. However, exceptions

occurred where only DCE was present, or it was present at a higher concentration than TCE.

The highest concentrations of DCE compounds in the vicinity of the suspected source areas were

reported in the well located at the former 6-Mile Truck Shop facility. Only cis-1,2-

dichioroethylene was reported above the detection limit in wells upgradient of that location, and

only at low (J-flagged or estimated) concentrations, supporting the hypothesis that at least two

separate source areas of ‘ICE may exist.

Compared with historical data from well samples collected in the vicinity of the 6.5-Mile

Richardson properties, TCE concentrations have dropped in the Holder well (from 29 ppb in

1989 to 7.2 ppb in 1994 to 5.41 ppb and 5.42 ppb in 1995); dropped in the Mason well (from

21 ppb in 1989 to 4.8 ppb in 1994 to 4.6 ppb in 1995) remained essentially constant in the

Pailing well (9.9 ppb in 1989, 8.8 ppb in 1994, 8.4 ppb in 1995); and increased in the 6-Mile

Truck Shop and ESI wells (from 19 ppb to 22 ppb and from 14 ppb to 19.6 ppb, respectively,

in 1994 and 1995). Four other water supply wells in that area (Palmer, McAdoo, Baker, and

Averett) have remained at or below the detection limit for TCE in 1994, 1995, and in two cases,

1987. Only one confirmation sample has been collected to date from a well which contained 11
TCE. The concentration of TCE reported in October 1995 was about 15 percent lower than the

concentration reported in June 1995. U
Concentrations of the c is- and trans-i ,2-dichloroethylene compounds have either remained I
constant or have dropped in each of the wells for which historical data exists.

U
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A comparison of TCE concentrations versus well depths could be made only where at least two

wells, one shallow and one deep, were located in close proximity to each other. Depth

information, when known, was provided by property owners and was available for only about

half the wells in the study area. This information is presented in Table 4. Five groupings of

shallow and deep wells were identified within the TCE plume area: four within the Six Mile

Village subdivision and one along Eskimo Museum Lane. The information yielded by such a

comparison is inconclusive with regards to whether TCE concentrations may be greater in

shallow or deep wells at any one location. Three of the groups of wells suggested that TCE

concentrations were greater at depth, and one pair suggested that concentrations were greater

in the shallow well. One grouping of three shallow wells and one deep well showed TCE

concentrations in the shallow wells less than, equal to, and greater than that reported in the deep

well. One must consider, however, the location of wells used in this kind of comparison in

relation to each other and to the TCE plume as a whole. While the discussion presented here

allows for some general insight on TCE concentration versus \vil depth, the variability of TCE

concentrations in wells that may be closer to or farther from either the suspected source areas

or the edge of the plume may detract from the reliability of the resulting conclusions.

The distribution of TCE with depth is a matter of considerable interest, since TCE is denser than

water (in technical terms, a dense, nonaqueous phase liquid, or DNAPL, commonly also

referred to as a ‘sinker). In theory, if a sufficiently large quantity of TCE was spilled at the

ground surface, it would infiltrate the soil to the water table and then sink through the soils

below the water table, eventually forming a “pool” of liquid TCE on top of the bedrock

underlying the aquifer, or pooling on any lower permeability layers within the aquifer. This

behavior contrasts with that of oils or fuels, which are less dense than water, and tend to form

a layer of liquid product which floats on top of the water table. In the scenario above, if a

quantity of TCE sufficiently large to sink deep into the aquifer was spilled, one would expect

to find similar concentrations of TCE dissolving into the groundwater both at shallow and deep

depths in the aquifer immediately downgradient of the source area.
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As a compound like pure TCE (j TCE dissolved in groundwater) passes vertically through the

soil, either above or below the water table after it is spilled, a portion of it leaves a residual of

liquid TCE in the pore spaces of the soil through which it passes (theoretically, this residual can

range from about 1 to 6 cups of TCE per cubic foot of soil). Once all of the spilled TCE has

been trapped” as residual contamination in soil, it stops sinking. Groundwater moving

horizontally through the soil containing residual TCE dissolves a small portion of the TCE (TCE

is relatively insoluble in water). As this TCE-contaminated groundwater travels downgradient

from the source area, the TCE gradually disperses both laterally and deeper into the aquifer.

Therefore, if groundwater samples collected immediately downgradient of a source area indicate

high concentrations of ICE in the shallow groundwater, and little or no TCE in deeper

groundwater, this can be interpreted to mean that a relatively small quantity of TCE was spilled,

and liquid TCE has not penetrated very deep into the aquifer. It is for this reason that our 1994

investigation concluded that the source area which appears to be present on the Holder property

is at a fairly shallow depth. Since the inferred additional source area or areas farther

downgradient have not yet been located, a conclusion regarding their depth can not yet be made. ü
Another point which should be understood is that once an organic compound such as TCE has

been dissolved into the groundwater at low concentrations by water flowing through source area

soils containing residual liquid TCE, the dissolved TCE tends to stay in solution. The TCE does

not come out of solution and attach itself to sand and gravel soils typical of the aquifer in this

area. Thus, in our opinion, there should be no measurable contamination of soil downgradient []
from the TCE source areas as the result of TCE being transported in the groundwater.

[1
4.2 Trichioroethane, Dichioroethane

The second grouping of chemical compounds reported by the laboratory in samples from the U
study area included 1,1, 1-trichloroethane (TCA), and its breakdown products 1, 1-dichloroethane

(1,1-DCA) and chioroethane. TCA has also been found to chemically degrade to cis-1,2- and U
trans-1,2-dichloroethylene. Because these latter two DCE compounds are breakdown products

11
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of both TCE and TCA, their presence in samples within the study area does not allow for a

conclusive determination of their source (or sources). TCA is used for metal degreasing and as

a pesticide. TCA was detected above the detection limit in 40 wells, 1,1-DCA was detected in

44 wells, and chioroethane was detected in one well. Wells found to contain TCA generally also

contained 1,1-DCA, at an average of about 80 percent of the TCA concentration. The

distribution of TCA throughout the study area is presented in Figure 4. The highest TCA

occurrence, 24 ppb, was well below the 200 ppb drinking water MCL for TCA. No MCLs have

been established for 1,1-DCA or chloroethane, but the highest reported concentrations (6.4 and

0.69 ppb, respectively) were well below published 10-6 risk-based concentrations for drinking

water of 810 and 8,600 ppb, respectively.

The sample and a field duplicate collected from the Holder property water supply well for this

study contained TCA at concentrations below 1 ppb. Samples collected from residences along

Eskimo Museum Lane and Ensley Road did not contain TCA at concentrations above the

detection limit. The sample collected at the 6-Mile Truck Shop property contained a reported

24 ppb TCA, which suggests that the source area for the majority of the TCA is separate from

the most upgradient source of TCE. The distribution of TCA in wells throughout the study area

follows the same trend of concentrations decreasing to the northwest (downgradient) from

potential source areas that is seen with the TCE plume.

TCA has been historically present in one monitoring well on the McCall property, one

monitoring well on the Walsky property, and in water supply wells at the 6-Mile Truck Shop

and ESI properties. Compared with the 1994 data, results from the current study show that

TCA concentrations have dropped in both of the water supply wells. Monitoring well sample

results from 1995 were not available for inclusion in this report. Compared with the 1994

analytical results, l,1-DCA concentrations have remained constant at the 6-Mile Truck Shop

well, at approximately 6.5 ppb, and have risen slightly at the ESI well from 2.0 ppb to 2.69

ppb. The two residential water supply well confirmation samples collected to date show 25
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percent and 50 percent lower concentrations of TCA reported in October, compared to results

from earlier in the summer.

4.3 Tetrachloroethylene 11
Tetrachloroethylene (PCE) was reported above the detection limit in 12 wells, only one of

which, at 11 ppb, exceeded the state MCL of 5 ppb. PCE is most commonly used as a dry-

cleaning or degreasing solvent. Eight wells along the Old Richardson Highway between Davison

Street and Gianna’s Court contained PCE, with the highest concentration at the north end of

Davison Street and concentrations progressively dropping towards the northwest (downgradient).

PCE has been found to chemically degrade to TCE and DCE; however, those compounds are

generally not found in the same wells along the Old Richardson Highway as the PCE, with two

exceptions where TCE was also present at low levels. The PCE occurrences in wells within the

study area are, in our opinion, due to a source (or sources) that is unrelated to the suspected

TCE and TCA source areas south of the New Richardson Highway. Figure 5 depicts the

distribution of PCE throughout the study area.

PCE has not historically been reported in wells in the vicinity of 6.5-mile New Richardson

Highway. There is not enough data concerning the distribution of PCE in wells along the Old

Richardson Highway to determine whether they show a potential plume resulting from some as []
yet unidentified PCE source area.

El
4.4 Fuel-Related Compounds

A number of the chemical compounds detected in samples collected throughout the study area

are constituents of fuel (including both gasoline and home heating oil) or fuel additives, in

addition to their potential uses as solvents or degreasers. Included in this category are benzene, U
toluene, ethylbenzene, and xylene (BTEX) compounds, 1 ,2-dichloroethane (1 ,2-DCA),

chloromethane, naphthalene, 1 ,2,4-trimethylbenzene, and isopropylbenzene. Of these

compounds, benzene had the greatest number of occurrences (17); however, its distribution

El
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throughout the study area did not suggest the presence of a single source and resulting plume.

Rather its presence appears to be in isolated, unrelated locations. Four of the benzene

occurrences exceeded the state MCL of 5 ppb. The distribution of benzene throughout the study

area is presented in Figure 6. Toluene, ethylbenzene, and xylene compounds, each occurring

in five or fewer wells, also appeared to be isolated occurrences, with none exceeding its

respective MCL.

Naphthalene, 1,2,4-trimethylbenzene, and isopropylbenzene were each reported above the

detection limit in four or fewer wells. None of these compounds has either a state or federal

MCL. 1-lowever, the highest levels reported for these compounds were each below I ppb. and

in the case of naphthalene and 1 ,2,4-trimethylbenzene, were below 10-6 risk-based concentrations

for drinking water (no such concentration has been established for isopropylbenzene).

Chloromethane and 1,2-DCA were reported in 19 and 17 wells, respectively, throughout the

study area. Chioromethane was present slightly above the detection limit, or at estimated values

slightly below the detection limit, in several wells in the vicinity of the suspected TCE source

areas and in wells in the 6-Mile Village subdivision. A number of wells between these two

areas, however, were not reported to contain detectable levels of chloromethane. 1,2-DCA

occurrences were also generally low, with only one reported above 1 ppb. The distribution of

1 ,2-DCA showed groupings of occurrences in the vicinity of Davison Street, along the Old

Richardson Highway, and in the 6-Mile Village subdivision. None of the occurrences exceed

the state MCL for 1 ,2-DCA of 5 ppb or the 10-6 risk-based concentration for drinking water of

1.4 ppb for chioromethane. The occurrences do not appear to suggest the presence of a

definable source or sources. That is, many 1,2-DCA occurrences are adjacent to or surrounded

by other wells that were not reported to contain this compound. In addition, as described in

Section 5.2.2, chloromethane was reported in a trip blank at 1.1 ppb, which exceeded the

highest reported concentration of this compound in a sample from a well (0.82 ppb). In our
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opinion, this suggests that at least some of the reported occurrences of chloromethane may

represent laboratory contaazination.

These fuel-related componads have not historically been reported in the vicinity of the 6.5-mile U
New Richardson I-Iighwar properties. The distribution of these fuel-related compounds

throughout the study area is not related to the source of TCE contamination; they apparently

originate from other, separate sources. Many of these compounds were present as isolated

occurrences, with any one vell containing possibly one or two of these compounds. One well,

with a reported benzene concentration of 172 ppb, did contain a number of these other fuel-

related compounds at lov concentrations. Only one potential source of fuel contamination is

currently known within the study area, a spill of heating fuel at 1334 Sloan Street. Two

exceedances of the MCL for benzene to the west and west-northwest of this property may be

related to this spill, but additional investigation will be necessary to conclusively determine this.

The two highest levels of Ienzene occur about 400 to 600 feet south (i.e., upgradient) of this

area on Sloan Street, and are therefore not related to the known spill at 1334 Sloan. The

absence of detected benzene concentrations farther upgradient of the two high occurrences near

the south end of Sloan Street suggests that the source or sources are in the close vicinity of these

two wells.

4.5 Methylene Chloridc (Dichioromethane)

Methylene chloride was rep oiled above the detection limit, or at estimated values slightly below U
the detection limit, in 73 wells. Dichloromethane is a synonym for methylene chloride, and is

the name under which this compound is reported on the attached laboratory reports. This

compound was also reported to be present in each of the trip blank samples submitted with the

project samples, and occasionally in the laboratory’s instrument method blank samples. One U
sample, at a reported 6 ppb methylene chloride, exceeded the state MCL of 5 ppb. A second

sample collected 2½ months later from the same well was reported to contain only 1 1 ppb

U
INTERIM REPORT Revision No: 0
Six Mile Richardson Highway Groundwater Assessment Date: October 31, 1995
Alaska Department of Environmental O,nservation Page 19 of 31

X-0729-08

I



SHANNON W(LSON. INC.

methylene chloride. The location of that sample is shown in Figure 5. No other methylene

chloride occurrences are presented on that figure.

Methylene chloride has a variety of industrial and residential uses as a paint remover,

degreaser, and aerosol propellant. Most significantly, it is used as an extraction agent in

laboratory testing and is commonly reported at low levels in the results of testing of water

samples, where it is attributable to contamination of the sample during the laboratory analysis

procedure. The frequency and generally low concentrations at which it was detected in this

study, particularly in the trip blank and instrument method blank samples, suggest that

occurrences at or below approximately 2 ppb may be attributed to laboratory-introduced

interferences. In the case of higher reported concentrations, at least a portion of the reported

amount may be laboratory contamination. Samples containing methylene chloride at

concentrations greater than 2 ppb are distributed in a grouping of six wells in the central portion

of the study area, and an additional nine wells in the 6-Mile Village subdivision. The

distribution of methylene chloride in the study area does not suggest the presence of a specific

source area for this compound.

4.6 Other Compounds

Four other compounds were reported in samples collected from the study ar’n. 0-

dichlorobenzene was reported in three wells. At 1.8 ppb, the highest reported concentration

of this compound was well below the state MCL of 600 ppb. It is used as a solvent, insecticide,

metal polisher, for degreasing hides, and may also be an ingredient in toilet deodorizer cakes.

The distribution of this compound in the study area does not suggest the presence of a specific

source area. Total trihalomethanes (TTHM), bromodichloromethane (a fire extinguisher), and

chloroform (a solvent or insecticide) were all reported to be present in only one well, at 3.5 ppb,

0.43 ppb, and 3.0 ppb, respectively. All of these reported concentrations are well below the

state MCL of 100 ppb for each of these compounds. TTHM are a group of compounds, which

include bromodichioromethane and chloroform, which can result from the chlorination of a water
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supply. The well in which these compounds were detected is chlorinated, and in our opinion

this is the probable source of these three compounds. fl
ci
ci
El
ci
El
U
LI
I
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U
U
U
U

INTERIM REPORT Revision No: 0
Six Mile Richardson Highway Groundwater Assessment Date: October 31, 1995
Alaska Department of Environmental Conservation Page 21 of 31

X-0729-08

I



SHiNNON WILSON. INC.

5.0 QUALITY ASSURANCE/QUALITY CONTROL

5.1 Purpose

Quality Assurance (QA) and Quality Control (QC) procedures are used to assist in producing

sampling, documentation, and laboratory data of known and acceptable quality and reliability.

QA procedures, used to validate the analytical results, included laboratory quality control and

the collection of field duplicate samples, at a frequency of 10 percent. Field duplicate samples

are collected to evaluate the overall analytical precision (measured in relative percent difference,

or RPD) of the sample collection and analysis procedures. These samples are submitted to the

laboratory as blind’ duplicates; that is, the laboratory does not know that the pair of samples

should yield nearly identical results. An evaluation of analytical precision can be performed

only if the results of the analysis of both the original sample and its field or laboratory duplicate

analysis are above the method detection limits. Laboratory method blank analyses are performed

by the laboratory to demonstrate the absence of laboratory contamination. Matrix spike and

matrix spike duplicate analyses, and surrogate recoveries, are used by the laboratory to

demonstrate the measure of their own precision and accuracy. Trip blanks shipped with water

samples are used to determine if cross contamination may have occurred during shipment or

storage.

5.2 Field QC Sample Results

Field QC samples consisted of field duplicates and trip blanks. Results are summarized below.

5.2.1 Field Duplicate Samples

Field duplicate samples were collected in conjunction with ten residential well water samples.

Duplicate sample results are presented following the original field sample results for a given well

in Table 2. Table 5 presents a summary of precision calculations made for TCE, cis-1,2-

dichioroethylene, TCA, 1,1-DCA, and benzene using results of analyses of samples and their

field duplicate samples. The data quality objective for RPD is less than plus or minus 30
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percent for volatiles in water. This 30 percent objective measures possible variation in sample

collection and storage techniques, as well as in the laboratory analysis. A state-certified drinking LI
water laboratory, such as the one used in this study, should be capable of precision within about

plus or minus 5 to 10 percent.

A comparison of results for the five compounds listed above in the five pairs of samples in

which the compounds were detected shows RPDs to be 12 percent or less. It is our opinion that

the precision shown by these results indicates that the project data are reliable as reported by the

laboratory, even where field duplicate samples were not collected to confirm laboratory

precision.

5.2.2 Trip Blanks

Trip blanks (consisting of a sample bottle, filled with organic-free water, which accompanies the LIactual samples during shipment and storage) were submitted for analysis with residential well

samples. No volatile organic compounds were detected in the June 23 or August 1 trip blanks. El
Chioromethane was reported at 1. 1 ppb in the August 2 trip blank (a concentration higher than

any reported concentration of chioromethane from a well sample in this study). Methylene

chloride (dichioromethane) was reported to be present in each of the 12 remaining trip blanks

at concentrations ranging from 0.44 to 1.9 ppb. The presence of the methylene chloride is most

likely due to laboratory contamination since, in our experience, it is a common laboratory

contaminant. A discussion of the potential effects of dichioromethane on the reliability of the LI
analytical results is presented in Section 4.5.

LI
5.3 Laboratory QC Sample Results

The analytical data obtained from Commercial Testing and Engineering were evaluated for U
accuracy, based on the summary statistics of percent recovery of surrogate spikes (internal

standards), matrix spikes, and matrix spike duplicates. Reported deviations from the laboratory II
QC criteria were generally very slight. Adherence or deviations from laboratory QC criteria are

U
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summarized for each batch of samples on the first page of each data deliverables package in

Appendix B. The laboratory QC deviations are minor and, in our opinion, do not detract from

the overall reliability of the data.
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6.0 CONCLUSIONS

Based on the results of the groundwater assessment which are presented in this report, in

conjunction with the results of previous studies, Shannon & Wilson offers the following

conclusions.

Trichloroethylene (TCE) is present in groundwater within the study area in a fairly well-

defined plume about ‘4-mile wide and 1.1-miles long. The data collected during this

study are quite consistent in that there were only two wells outside of the defined plume

area in which TCE was reported. In our opinion, these two exceptions, which were at

low levels, may represent breakdown products from a separate, unrelated spill of

tetrachioroethylene (PCE). Sixteen wells were reported to contain TCE above the state

drinking water MCL of 5 ppb, based on 1995 data. These exceedances of the MCL were

limited to a narrower width zone than the defined plume depicted in Figure 3 (which is

based on reported detection of concentration of TCE), and occurred only in the

southeasterly 0.9 mile of the plume’s length. One previously suspected source area for

the TCE appears to be on the Holder property. The highest concentration of TCE

reported during this study, however, was in the 6-Mile Truck Shop water supply well,

suggesting the presence of other source areas farther down the plume.

1,1, 1-trichioroethane (TCA) is present within the study area in a plume closely

corresponding to that for TCE. The suspected source area for this TCA, however,

appears to be at least ¼-mile downgradient of the most southeasterly suspected TCE

source area. None of the wells sampled for this project contained TCA above or even

approaching the state MCL of 200 ppb. The source for the TCA may be related to

additional downgradient TCE source areas discussed above.
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Benzene occurrences in the 6-Mile Village Subdivision are likely the result of several

unrelated releases, none of which appear to be related to the source or sources of TCE U
contamination. Four of the wells tested in this area contained benzene at concentrations

exceeding the state MCL of 5 ppb. U
Tetrachioroethylene (PCE) was reported in 12 wells within the study area. There is not

enough data for PCE in wells along the Old Richardson Highway to determine whether

they may represent a separate potential plume resulting from some as yet unidentified

PCE source area. The PCE contamination measured appears to be unrelated to the

source or sources of TCE contamination.

The reported presence of methylene chloride in wells at concentrations below

approximately 2 ppb are likely the result of laboratory-introduced interferences. A

follow-up sample collected at the well with the only result exceeding the state MCL of

5 ppb was reported to contain 1.1 ppb methylene chloride. U
Many of the compounds identified during this study have possible applications for I
household use, such as automotive supplies, paint strippers, and the like. While several

compounds, such as TCE, TCA, and their breakdown products, can be identified in a

fairly well defined plume, many of the occurrences of other chemical compounds within

the study area cannot be conclusively traced to any one source. To attempt to determine LI
the source for each of the chemical occurrences reported during this study would be close

to impossible from both a technical and practical standpoint.

The groundwater flow direction measured during our 1994 study, with water flowing to

the northwest, agrees with the results of other work in the area. The orientation of the

plume of TCE contamination is consistent with this groundwater flow direction. In our

opinion, there is no reason to suspect that the regional groundwater flow direction has

I
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historically been, or in the future will be, significantly different than that which is

currently known.
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7.0 ADDITIONAL WORK CURRENTLY PLANNED OR IN PROGRESS

This report presents the results of the residential and commercial water supply well sampling

tasks described in our May 16, 1995, proposal concerning additional groundwater assessments

in the 6-mile Richardson Highway area which have been completed. Other tasks described in

that proposal which are currently in progress or are planned are described below.

Resampling of most of the ten previously installed groundwater monitoring wells has

been completed, but laboratory results were not received in time to include in this report.

Installation and sampling of three new clusters of shallow and deep monitoring wells will

take place in the near future, as soon as permits can be obtained for drilling within public

street rights-of-way. These wells will be installed within the boundaries of the TCE

plume at: the corner of Smithson Street and Herbert Avenue, near the south end of

Sloan Street, and in the access road on the north side of the New Richardson Highway.

These wells are intended to provide information on the variation of TCE concentrations

with depth, and to provide a means of sampling the groundwater without it having passed

through a well pump or other water system components, which might result in a slight

reduction in the reported concentration.

Samples will be collected from wells with concentrations of TCE or other compounds

which were reported to be just under or over the MCLs, to confirm the original results.

Two of these samples have already been collected, and results are included in this report.

In addition, samples will be collected from any well which exceeded an MCL and

analyzed for indicators of contamination from septic system leachate.

Once right-of-entry has been obtained, additional groundwater monitoring wells and/or

temporary groundwater probes will be installed and sampled in order to attempt to locate
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one or more suspected additional sources of TCE downgradient of the farthest southeast Uknown occurrence of TCE.

ElBased on the results of the work described above, a program of periodically resampling

water supply wells and/or monitoring wells will be established to monitor changes in

concentration with time.

El
Results of the work described above will be described in future addendums to this interim report.

El
11
LI
El
I
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8.0 LIMITATIONS

The conclusions we have presented in this interim report are based on the sampling and analysis

that has been performed to date. They should not be construed as a guarantee of the soil and/or

groundwater quality at the site. Our sampling was intended to confirm the presence or absence

of selected contaminants at the locations sampled. It is possible that our subsurface tests do not

represent the highest levels of contamination, particularly since the selection of sampling

locations was limited to the availability of existing water supply wells for use as sampling points.

In addition, no conclusions can be drawn on the presence or absence of contaminants for which

no laboratory analyses were run. As a result, the analysis and sampling performed can only

provide you with our judgment as to the environmental characteristics of the site, and in no way

guarantees that an agency or its staff will reach the same conclusions.

The observed levels of contamination may be dependent on seasonal tiuctuations of the

groundwater table and/or the general passage of time. Changes can also occur due to activities

on the properties within the study area. The data presented in this report should be considered

representative only of the time the data was collected. In addition, changes in government

codes, regulations, or laws may occur. Because of such changes beyond our control, our

observations and interpretations may need to be revised. If substantial time has elapsed between

submission of this report and the start of activities or action based upon it, we recommend that

this report be reviewed to determine the applicability of the conclusions considering the time

lapsed or changed conditions.

This report was prepared for the exclusive use of the Alaska Department of Environmental

Conservation, and their representatives, in the study of potential contamination in accordance

with the scope of work. If it is made available to others, it should be for information on factual

data only and not as a warranty of described conditions, such as interpretations and discussions
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of subsurface conditions included in this report. In addition, data depicted in figures in this

report are based on extrapolation from often widely-spaced sample locations. These figures

are presented for discussion purposes only, and not as any guarantee of the conditions

depicted.

SHANNON &,WILSON, 1NC./-

By: LJ’
hristopher Darrah

Geologist

Reviewed by:

V President
Environmental Services/Hydrogeology
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Table 3. Frequency of Occurrences of VOC Compounds.

Number of Maximum
Occurrences Concentration MCL

Trichloroethylene 51 22 D 5

Cis-i 2-Dichloroethylene 30 3 70

Trans-i ,2-Dichloroethylene 9 1.1 100

1,1 ,1-Trichloroethane 40 24 D 200

Chloroethane 1 0.69 8600*

1,1-Dichloroethane 44 6.4 810*

Tetrachloroethylene 12 11 5

i,2-Dichloroethane 19 1.1 5

1,1-Dichloroethylene 17 4.5 7

Chloromethane 19 0.82 1.4*

Naphthalene 4 0.57 1500*

1 ,2,4-Trimethylbenzene 2 0.38 3*

lsopropylbenzene 1 0.38

o-Dichlorobenzene 3 1 .8 600

Methylene Chloride 73 6 5

Benzene 19 172E 5

Toluene 5 2.82 1,000

Ethylbenzene 2 0.77 700

Xylenes 3 3.17 10.000

TTHM 1 3.5 100

Bromodichloromethane 1 0.43 J 100

Chloroform 1 3.0 100

Notes. J = Estimated concentration Sample result was below method detection limit.
D = Secondary dilution required for sample to fall wthin calibration range.

E Estimated concentration.

* Compound does not have a listed MCL. The value listed here corresponds to a 10 (.6)
risk-based concentration developed by the USEPA

10/31/95 SHANNON & WILSON, INC.
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Table 4 Well Depth Compared to TCE and Benzene Results.

Well Depth Trichioroethylene Benzene
Address Name Ft. ug/L ugJL

Smithson St.
1309 No Sample Collected
1319 Miller NK .3.S 1.8
1323 Alloway NK 1.5 0.64
1331 Hart NK <0.50 <0.50
1338 Thompson (Tupek) Well blocked by debris
1341 Kerner 40 0.43 J 2.1
1345 Hurst 30 <0.50 0.39 J-.
1353 Bennett 35 0.36J <050
1354 No Sample Collected
1357 Dickinson 23 <0.50 <0 50
1358 Mattice NK 1.82 <0.20
1361 Crawford 38 <0.20 <0.20
1362 Hetze NK 1.70 <0.20
1369 Quigley 43 0.76 <050
1378 Conley 50 1.4 <0.50

Sloan St.
1299 Martin NK <050 <050
1301 Miller NK <0.50 <0 50
1304 Moton NK
1308 Owen 60 <0.50 <0 50
1309 Kingsbury NK <0 50 <0 50
1320 Langley 68 0.76 <0.50

Langley duplicate 0.79 <0.50
1329 Gelineau 30 1.2 12

Gelineau duplicate 1.2 11
1330 Schmidt 90-120 1.3 <0.50
1333 Moon NK 1.43 15.5
1334 Winfrey No Sample Collected
1338 Silva 60 ‘ 0.96 <020
1342 Simmler NK 2.2 0.32 J
1343 McCarty 85 598 0.33
1346 No Sample Collected
1348 Conley 40 2.8 1.6
1349 Moore NK 0.72 0.44J
1353 No Sample Collected .

1354 Beaudreault 40 v 8.10 44.7
1357 Ward NK 10.6 o.g
1365 No Sample Collected
1366 Gentleman 40 .J4/’101,S

172 -

1369 Riddle NK 3.1 U’ <0 50
1373 No Sample Collected

Leslie St.
1316 Bowers No Sample Collected
1320 Monzulla 60 <0.50 <0.50
1324 Hunt NK <050 <0.50
1325 Childress 23 0.13 <0.50
1328 Daniels, N. well NK <0.20 <0.20

Daniels, N. well dup. <0.20 <0.20
1328 Daniels, Swell NK <020 <020
1348 Dunehew 95 0.83 <050

Dunehew, duplicate 0.85 <0.50

10/31/95 SHANNON & WILSON, INC.
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Table 4, cont. Well Depth Compared to TCE and Benzene Results.

Well Depth Trichloroethylene Benzene
Address Name Ft. ug/L ug/L

Leslie St. cont
1357 Hermann 100 ‘8.5 <0.50
1358 Dunehew 95 2.7 <0.50
1362 No Sample Collected
1363 Conley 104 . 5.5 <0.50
1374 Conley 107 4.6 ‘! <0.50
1378 Conley 39

- 8.3 <0.50
Herbert Av.

836 Carter 85 1.1 0.48J
841 Pruitt NK 0.37 J 1.6
842 Bowers No Sample Collected
847 McNeil 25 1.2 <0.50

Conley Av.
842 Powell 40 5.06 ii <0.20
885 Denny 40 . 6.3’ v <0.50
891 Pereski 32 4.1: <0 50
899 Snyder 20 0.57 <0.50

Giann as Ct.
1322 Daniel 50 <050 <050
1331 Groom 62 <0 50 <0,50

Groom duplicate <050 <0 50
1361 Guimond NK 0.32J <050
1370 Bouton NK <0 50 <0.50
1373 Knutsen 40 1.1 <0.50

Warner Rd.
1354 Arena NK 0.41 J <0.50
1359 No Sample Collected
1362 Crawford NK <0.50 <0.50

Crawford duplicate <0 50 <050
1368 No Sample Collected
1389 Ketzler NK 0.37 <0.20
1395 Davis NK 0.33 <0.20

Davis duplicate 0.30 <0.20
Warner Lane

919 Hahn 30 0.29 <0.20
929 Ravenscroft NK <0.50 <050
945 Massingill 30 <0.50 <0.50

TR-3 No Sample Collected
Wescott Lane

1436 Conley 21 <0.50 <0.50
Conley duplicate <0.50 <0.50

1463 Averett 95 <0.20 <0.20
Davison St.

1431 No Sample Collected
1443 No Sample Collected
1446 Elsberg NK <0.50 <050
1451 No Sample Collected
1454 Tarppening 50 <0.50 <0.50

Tarppening duplicate <0 50 <0.50
1457 Hanifen NK <0.50 <0.50
1463 Erichson 50 <0.50 <0.50

Erichson duplicate <0 50 <0 50

10/31/95 SHANNON & WILSON, INC.
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Davison St. cont.
1467
1468 Ortiz
1477 Davison
1478 Cornell
1484 Wawrytko
1491 Rollins
1492 Walsh
1506 McAdoo
1518 Baker
1569 Holder .J’

Holder duplicate
Stier Avenue

1032 Erichson
Old Richardson Hwy.

TL-2108 Moss
TL-2107 Owen

1289 Schumann
903 Johnson
933 Braham

1360 Buck, Davis new well
Buck, Davis old well

1361
1375
1391
1401

922 Meeker
930 Palmer

Eskimo Museum Lane
1530 Mason
1540 Palling

New Richardson Hwy.
1375 Old Club Tokyo
1410 Koop
1430 Grieme
1438 ESI Office’

ESI Shop
1455 Anderson -

1488 Van Hatten
1531 Whitney

No Sample Collected
NK
66
NK
NK

Sampled by Owner
20
NK
57
40

50

No Sample Collected
NK
31
NK
50
35
35

No Sample Collected
NK
40
NK

48
30

36
100

NK
NK
60
NK
N K
30
NK

No Sample Collected

<0.20
0.33 J

i;’8.4 I

NK Well depth information not known or provided by owner or resident.

Table 4, cont. Well Depth Compared to TCE and Benzene Results.

Well Depth Trichloroethylene Benzene
Address Name Ft. ugJL ug/L

<0.50
<0,50
<050
<0.50

<050
<0.50
<0.50

F’ 5.41 i,Lk
&42

<0.50
<0.50
<0.50
<0.50

<0.50
<0.50
<0.50
<0.50
<0.50

<0 50 <0.50

Sh aw
Simpkin
Rollins

Ensley Rd.

0.66
<0 50
<0.50
<0.50
<0.50
<0.50

0.52
<0 50
<0.50

<0 50
<0.50
<0 50
<0.50
<0.50
<0,50

<0.50
<0.50
<0 50

<0,20
<0.50

<0.50
<0 50

<0.20
<0.50
0.37
0.32
0.24
0.45
<0.50

<020
, 12 fl

14.1
‘

419.6 t
48.31
22D

<0 50

10/31/95 SHANNON & WILSON, INC



c
D

z
fr

L
Z

E
Z

=

X
-0

72
9-

8

T
ab

le
5.

Pr
ec

is
io

n
C

al
cu

la
tio

ns
fo

r
Sa

m
pl

es
an

d
Th

ei
r

D
up

lic
at

es
.

Ci
s-

1
2-

D
i-

1,1
1-

Th
ch

lo
ro

-
1

1-
D

ic
hl

or
o-

Sa
m

pl
e

Tr
ic

hi
or

oe
th

yl
en

e
ch

io
ro

et
hy

le
ne

et
ha

ne
et

ha
ne

B
en

ze
ne

A
dd

re
ss

N
um

be
r

ug
/L

ug
/L

ug
/L

ug
/L

ug
/L

13
20

Sl
oa

n
72

94
-8

01
-0

40
0

.7
6

<0
.5

0
<0

.5
0

<0
.5

0
<0

.5
0

13
20

Sl
oa

n
du

p.
72

94
-8

01
-0

41
0
.7

9
<0

.5
0

0
.7

9
<0

.5
0

<0
.5

0
R

PD
-4

%
NA

NA
NA

NA
13

29
Sl

oa
n

72
91

2-
92

6-
05

4
1

.2
0
.8

7
1.

8
1

.6
12

13
29

Sl
oa

n
du

p
72

91
2-

92
6-

05
5

1.
2

0
.8

2
1.

6
1.

5
11

R
PD

0%
6%

12
%

6%
9%

13
28

Le
sl

ie
72

94
-6

28
-0

23
<0

20
<0

20
<0

.2
0

<0
20

<0
.2

0
13

28
Le

sl
ie

du
p.

72
94

-6
28

-0
24

(0
.2

0
<0

.2
0

<0
20

<0
.2

0
<0

.2
0

R
PD

NA
NA

NA
NA

NA
l3

48
L

es
Ii

e
72

91
2-

10
12

-1
16

0
.8

3
<0

.5
0

<0
.5

0
0
.5

8
<0

.5
0

l3
48

L
es

li
ed

up
.

72
91

2-
10

12
-1

17
0

.8
5

<0
,5

0
<

05
0

0
.5

8
<0

.5
0

R
PD

-2
%

N
A

N
A

0%
NA

13
31

G
ia

nn
aa

CI
.

72
91

2-
10

09
-1

06
<0

.5
0

<0
.5

0
<0

.5
0

<0
.5

0
<0

.5
0

13
31

G
ia

nn
as

C
t

du
p.

72
91

2-
10

09
-1

07
<0

.5
0

<0
.5

0
<0

.5
0

<0
.5

0
<0

.5
0

R
PD

NA
N

A
N

A
N

A
NA

13
95

W
ar

ne
r

Rd
.

72
94

-6
26

-0
10

0
.3

3
<0

.2
0

0.
21

0
.5

6
<0

.2
0

13
95

W
ar

ne
r

Rd
du

p.
72

94
-6

26
-0

11
0
.3

0
<0

.2
0

0
.2

2
0
.5

8
<0

.2
0

R
PD

10
%

NA
-5

%
-4

%
NA

14
36

W
es

co
tt

La
ne

72
9

12
-1

00
3-

09
5

<0
.5

0
<0

.5
0

<0
.5

0
<0

.5
0

<0
.5

0
14

36
W

es
co

tt
La

ne
du

p
72

91
2-

10
03

-0
96

<0
.5

0
<0

.5
0

<0
.5

0
<0

.5
0

<0
.5

0
R

PD
NA

NA
NA

NA
NA

14
54

D
av

is
on

SI
.

72
91

2-
92

7-
06

6
<0

.5
0

<0
.5

0
<0

.5
0

<0
.5

0
<0

.5
0

14
54

D
av

is
on

St
.

du
p.

72
91

2-
92

7-
06

7
<0

.5
0

<0
.5

0
<0

50
<0

.5
0

<0
.5

0
R

PD
NA

NA
NA

NA
NA

14
63

D
av

is
on

St
.

du
p.

72
91

2-
10

02
-0

86
<0

.5
0

<0
.5

0
<0

.5
0

<0
.5

0
<0

.5
0

14
63

D
av

is
on

St
.

du
p.

72
91

2-
10

02
-0

87
<0

.5
0

<0
.5

0
<0

.5
0

<0
.5

0
<0

.5
0

R
PD

NA
NA

NA
NA

NA
15

69
D

av
is

on
St

.
72

94
-8

01
-0

18
5

.4
1

0.
41

J
0

.8
6

<0
.5

0
<0

.5
0

15
69

D
av

is
on

St
.

du
p.

72
94

-8
01

-0
36

5
.4

2
0

.4
0

J
0

.9
5

<0
.5

0
<0

.5
0

R
PD

0%
2%

-1
0%

NA
NA

N
ot

e:
R

PD
=

R
el

at
iv

e
Pe

rc
en

t
D

iff
er

en
ce

.
NA

=
R

PD
co

ul
d

on
ly

be
ca

lc
ul

at
ed

w
he

n
on

e
or

bo
th

of
th

e
sa

m
pl

e
re

su
lts

w
er

e
re

po
rte

d
ab

ov
e

th
e

m
et

ho
d

de
te

ct
io

n
lim

it.
J

=
E

st
im

at
ed

co
nc

en
tr

at
io

n.
Sa

m
pl

e
re

su
lt

w
as

be
lo

w
m

et
ho

d
de

te
ct

io
n

lim
it.

10
/3

1/
95

SH
A

N
N

O
N

&
W

IL
SO

N
,

IN
C.



r
Li

Adapted from USGS Fairbanks (D-2) SE, Alaska,
1992. Approximate scale 1:25,000

- Groundwater Assessment
Six Mile Richardson Highway

Fairbanks,Alaska

SITE LOCATION MAP

October 1995 X-0729-08
SHANNON WILSON, INGj
GEOTECHNCAL AND ENVIRONMENTAL CONSULTANTS

Figure 1

N



— = ........ = = = = ...

H j- HJ
STREET ADDRESSES AT KNOWN OR

SUSPECTED WELL LOCATIONS

I I LOCATION

SIX MILE RICHARDSON HIGHWAY GROUNDWATER ASSESSMENT
FAIRBANKS, ALASKA

0

-o

0

z
0

‘4 0.

0
:1.1.

II
n
.3

3

a

0

a

N) I’J
oz

0

° -
x’
* -.-

0.0

—

II 0

•0
* a

a

O 0

3.’.
3’.

cm.’
3

0. *

a

-

//

/

/
H

H.
I. -

-U

0>

_4-<

// /
01::

— . , ‘..

/
•

/ /

/1

/

LI
0 /

/

/

1

7.

,— z

0
-4,

o)

=111 HANNON & WILSON,
9 -.,

..,.

• 10/11/95 < X—0729—02
BC LOC_B.DWG



N
.

C

A
I3

d
O

d
))

tS
W

M

‘
°
-
H

D

Z
\

N

51
44

d
sp

40
u

o
p

u
o
i
p

p
n
w

51
44

4
w

01
4

d
iu

o
o

U
i

p5
40

54
9P

u
Q

q
oo

ol
4

;p
u
n
o
d
u
io

0
o
u
p
6
jo
04r4

0
4
0
0

ie
L

fl
O

0
3
1
0

Li
W

fl4
d

U
!D

W
01

44
54

00
44

10
l4

i4
4

U
0S

PA
D

14
e4

Pl
O

54
44

U
0
l0

04
00

04
50

4
V

33
1.

40
S

U
Q

iJ
fl

i0
0

p
0
4
0
4

0
3
4

0
5
4

10
4

U
M

O
4S

U
03

44
40

U
00

44
X

io
p
U

n
o
q

Q
L

IJ
‘0

4.
0,

4
14

41
10

0
3
J
0
Q

JO
Q

S
0
0
JO

1
J

0
0
4
0

,1
40

w
0
U

0
1
4
0
1
4
U

5
0
U

0
3

c
i4

d
e
p

4
u
o
J
o
P

o
u
e
o
e
id

eq
.4

01
0

3
3
j

4o
S

u
0
Il

O
J
lU

U
u
e
i,

u
ip

p
u
o
‘
s

0
4

d
e
p

&
ui

.4
.io

’
10

01
4

1s
40

10
6
u
is

o
ip

84
51

0
w

o
.q

p
0
1
0
4
4
0
0

uo
10

q
$0

14
p5
4

u
a
o
a
.i

d
o
o
4
*
o

04
00

p
o
n
o
i6

04
44

o
5
0
0
4
1
0
0

51
44

0
0

u0
14

00
04

eS
IO

S
Id

0
4u

00
0J

dS
J

40
L1

5
0
0
p

P
0

0
0
0
1
0

c
’
d

•4
44

0
4
Z

4
0
fl

S
U

0
es

o
d
in

d
s
i.

;
Jo

4
d
e
jo

o
p
e

4u
e
o
e
id

si
X

jo
p
U

fl
o
q

S
’U

J.
6
L

c
i

J1
0
1
4
0
4

00
4
4
0
.1

1
1
4

p
Q

4
D

fl
P

0
0
0

o
4
sU

i4
dd

no
j
o

jo
&

.
4d
w

o
5

4o
044
fl

5
0
J

4o
u
0
,

4040
id

J
1
0
4
0

4
11

0
p
o
o
o
q
Q40
1
0
p
U

fl
O

L
&

Li
i
p
4
P

33
1.

40
.4

Jo
p
u
fl

o
q

p
s.

o
is

o
i

‘1d
u
jo

S
oo

O
i4

dn
p

p
u
ii

q
0

o
is

X
0
U

0
51

44
4
0
Q

4
4

r
o

4°
J
!0

0
L4

p1
14

11
44

GM

(
s
o
o
q

40
Q

i
0
d

U
I

U
10

01
40

JO
O

d
)

io
s
(

.4
0,

14
01

1
w

o
i;

—
(q

d
d

u
i)

3
3
1

.1
04

44
41

01
1.4

L
44

!
‘4

4G
M

40
41

04
40

00
4
G4D

W
iX

O
Jd

d
V

•4
..
>

s

•5
04

10
P

IS
O

J
(u

t,
04

p
5
1
4
0
0
4
4
0

0
4
1

54
40

14
4

JO
5
0
0
5
4
0
0
0
)

c
u

14
41

*
,
p
0d
o
i
d

0
o
o

p
0
0
0
4

S
40

44
4

‘(
q
d
d

L
ii)

3
3
1

.14
44

44
41

50
)

6
6

14
4)

5
‘4

45
5

40
U

0
0
0
4

0
4
0
1
0
4
0

o
i
d
d
y

0
sc

o
’

(q
d
d

u
i)

3
3
1

J0
4

44
fl

$Q
J

14
66

4
44

15
44

55
40

U
04

40
20

4
s4o
w

io
o
id

d
6

•
io

(q
d
d

Ii
i)

U
SD

44
0

U
O

)4
0
.I

4
U

5
0
0
0
0

01
44

40
54

14
00

(4
)5

4
0
1
0
1
4
5
5
)

p
e
b
f
o
-
j
.

0
8
0

.4
)0

70
10

14
04

54
44

.4<
4
p
s

4io
d
e
.i

3
3
1
6
U

4
40
0
!
P

U
)

10
4

4
4
0
0
5
)

14
64

14
4i

5
44

05
40

U
0
i4

0
0
0
1
1
1
4

O
W

1
0
0
.L

d
d
V

•r
os

-o

(q
d
d

U
I)

0
5
0
4
4
$

U
O

i4
V

J4
0
3
0
0
0
0

54
4

40
3
3
1

p#
40

04
0p

0
0

6U
I4

00
IP

U
4

‘3
3
1

1
0
4

44
05

51
14

66
4

4
4

4
4
l

40
U

0
1
4
0
0
0
)
1
1
4

o
w

io
o
id

d
y

•o
co

’

6
v
,i

d
u
jo

S
10

04
40

04
4)

11
04

14
11

1
00

14
JO

U
L

SO
01

44
1
0

‘t
u
i4

7
2
0
4
0
0
0

04
54

d1
09

41
0

04
p
o
p
u
o
d
s
e
)

V
U

00
04

4
04

t’
S

P
!S

a
eo

u
,o
p
e

4d
W

O
L

i
uO

O
q

4o
U

60
44

I’
M

SO
U

SP
!6

S)
ci

0
4
0
4
0
0
0

04
6
,i

u
o
o
d
d
o

14
,,,

od
oi

d
u
o

p
o
o
o
q
4u
a
se

id
34

4
04

p
o
p
o
d
s
n
s

Jo
40

40
0

04
01

00
10

4
10

)4
44

5
44

51
0
,
(
4d
d
n
c
i

.1
S

4
0
*

40
U

01
40

00
4
5
4

o
w

io
o
id

d
y

,ç
u
o

S
U

O
i4

0
p
U

fl
O

)
eJ

O
se

U
’4

4)
11

44
00

4)
8
0

0
5
0
1
4
5

61
11

41
40

0.
14

14
S

o
.i

fl
4
0
0
J4

0
04

50
)4

04
01

0
L

1
0
1
4
0
0

04
94

41
4

1i
01

44
U

i
p
e
d
o
jj

io
d

.1
0
0
0
9
0
9
0

4
0
0

6
1
0
54
1
6M

4
,e

d
o
id

04
50

14
04

91
U

0
i4

0
0
0
4

S
f1

4
11

51
44

U
I

p
e
’
(
0

41
0
d
X4IJ

0
0
0
S

O
S

U
4o
u

5
1
0
0
5
1
n

40
4
u
1
S
(1
4

d
0
1
6
0
)0

1
4
d

0
u
S

D
‘6

6
L

‘
t

A
o

10
0)

4
.1

41
40

44
14

6
je

lo
U

l
p
1
1
1
0
4
0
)

40
U

D
II

P
P

O
A

q
p
o
y
lp

o
w

‘6
ui

dd
ou

J
4
0
4
i9

0
14

06
L

1
0
0
1
4

so
jf

4
0
0
1
4
5

.io
FO

U
.l

Q
Pf

lI”
44

41
*0

14
0

S
a
lf

lp
fl

.1
4
9

4o1d
q
b
ri

o
,o

8
)0

41
4

14
4.1

04
4

ci
14

uo
qJ

)o
d

uo
pe

oo
q

su

-4
,

N
i

I
II

I
I
H

1
L

[

N
N

N

H
\\

I

A
IN

3d
O

N
d

i
,
c

)
N1

-

N
N

E
1
/

N

/‘
-\

—
--

N
‘
9 —

—
N

j
/
1

H

1
3
)S

4
4
4

U

N
,
_
_
_
_
_

N

_
_

ii
IN

4
V

V
i

U
M

d
V

0
N

4

J
j
_

E
W

U
/
N

N
N

I
i

/
<

N

__
_

_
_
_
_
/

_
_

-

N
4
4

\
y

N

°

N
//

-
-
-
-
-

N
w

N
I

N
N

I
I

/
lD

3
L

I
—

\
\

01
01

/
l
I
/

II

_
_
_

N

_
_
_
_
_
_
_
_
_
_
_
_
_
_

I —
1

)
.ñ

(T
h

_
_
_
_
_
_
_
_
_
_
_

_
_
_
_

_
_
_
_
_
_
_
_
_

ri
,,.

—

_
_
_
_
_
_
_

_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_

1
/

F
0

-s
z

m
z

_
_
2
’

‘
Z

o
I

\
\\

-
L

-

(j
2
3

0 C
I

>
Z

__
__

__
_ 3
0
3
7

__
__

__
__

__
__

__
__

__
_
_
_
_
_
_
_
_

o
C

—
—

-i I

I
’

-
N—

Z
Z

o
E

\
_
_
_
_

—I—
I

T
h

4
4
5
’

_
_
_
_
_
_
_
_
_

—
31

V
IX

O
dd

40

0_
_

N

N

-
—-I

/
/
\

N
/

/
/

--
-

_
\

_
/

4
4
(/

1.3

I U 9 U [1 U I U U U U U U U

N

*

4
4
/,

-
I

N
---

--N
-

—

-
_
_

I
‘
. \

0)
11

40
0

L
__

__
_

N
I

l
C

_
I
, -
f
r
f
r

7

U U [



N
N

)
N

N
,

N

N
otes:

P
lan

is
b
ased

on
F

airb
an

k
s

N
orth

S
tar

B
orough

plot.
S

tru
ctu

res
show

n
include

m
ajo

r
stru

ctu
res

from
1985

aerial
m

ap
p
in

g
.

m
o
d
ified

by
ad

d
itio

n
of

in
ferred

m
ajo

r
stru

ctu
res

fro
m

flay
16,

1
9
9
3
,

aerial
p
h
o
to

q
rap

tly
.

S
tru

ctu
res

are
riot

n
eceasan

ly
p
o
rtray

ed
in

th
eir

tru
e

lo
catio

n
relafive

to
p
ro

p
erty

lines.
W

ells
are

n
o
t

n
ecessarily

p
o
rtray

ed
in

th
eir

tru
e

lo
catio

n
s

relative
to

stru
ctu

res.
S

tru
ctu

res
rihow

n
a
s

d
ash

ed
lines

are
fo

u
n
d
atio

n
s

only.

A
pproxim

ate
lo

catio
n

of
w

ater
supply

w
ell

eith
er

know
n

to
ex

ist
or

su
sp

ected
to

be
p
resen

t.
b
o
sed

on
p
ro

p
erty

a
p
p
e
a
r
in

g
to

co
n
tain

a
resid

en
ce.

W
ell

h
as

not
been

sam
p
led

sin
ce

resid
en

ts
have

n
o
t

resp
o
n
d
ed

to
attem

p
ts

to
co

n
tact

th
em

.
o
r

th
e

aw
n
er

h
as

refu
sed

to
allow

sam
pling.

ou.ao.
A

pprooirnote
lo

catio
n

of
w

ell,
w

ith
1995

resu
lt

fo
r

1
,1

.1
—

trtch
lo

rO
etlan

e.
—

in
d
icatin

g
so

d
etected

1,1,1_triC
hlO

rO
elhafle

at
the

co
n
cen

tratio
n

show
n

(in
p
p
b
).

n.sv.i.
A

p
p
ro

x
im

ate
lo

catio
n

of
w

ell,
w

ith
995

resu
lt

for
1
,l,1

—
tn

ch
lo

rO
eth

an
e.

in
d
icatin

g
1
,1

.1
_
trich

lo
ro

eth
afla

re
p
o
rte

d
by

th
e

lab
o
rato

ry
an

a
f

—
flagged

(estim
ated

)
value

at
th

e
co

n
cen

tratio
n

show
n

(in
p
p
b
).

v
i
.

A
p
p
ro

n
im

ate
lo

catio
n

of
w

ell,
w

ith
1995

resu
lt

b
r

1
,1

,1
.-tn

ch
lo

ro
eth

an
e

(in
p
p
b
).

A
p
p
ro

n
im

ate
lo

catio
n

of
w

elt,
w

ith
1995

resu
lt

for
1
.1

.1
—

trich
lo

ro
eth

o
n
e

(in
p
p
b
).

th
at

is
lo

cated
on

a
p
ro

p
erty

w
ith

no
resid

en
ce.

or
th

at
is

u
n
attach

ed
to

any
resid

erice.

W
ells

w
ith

a
pair

of
resu

lts
reflect

th
e

an
aly

sis
of

a
blind

d
u
p
licate

sam
p
le.

O
th

er
volatile

o
rg

an
ic

co
m

p
o
u
n
d
s

have
b
een

d
etected

in
th

e
sam

p
les

fro
m

th
is

stu
d
y
.

T
he

draw
ing

does
n
o
t

d
ep

ict
th

eir
entent.

N
.

Q
:]

M
cC

A
LL

,

PR
O

PER
TY

I
Z4x

-

III

t
.
n

-
L

__

lv
y
-
_

I
r

—
_
.
.
.
_

.so.sa
—

eeecj

ii
1

-
A

V
i.

a
I

N
“N

I—
r—

1
Hoaiso

I
xnan

L
i

“
v
Q
.

N
‘

N
i
d
’u—

-
-
‘

<
5
.0

0
.

2
—

.cn.2e•
<

o
.n

v
_

N21
‘N

.

N

2
8

2
1

L2.
*
h
L

A
l’PRO

X
IIA

A
TE

ScJ-.E

0
300

6
0
0

_1..._
A

Y
6
a
u
u
._

._
_
_
_

3
.0

./
5
C

{
.
Z

e
j
:
z
.

a.37j
/

..
N

.
2
l
i

/

,//

/

/
/

N

N

BRA

r

3

,JThrs

P
H

ç
A

S
_
_

H
Z

If)
-

0
._._.._22Q

L
.2

L
—

LiJ
I—

tj-
U

)

O
Q

-
<

C
A

D

L
i
J

Q
J

<
F

-
>

<
r
<

<Z

o
z

-
<

H
_I

—

-
.

I

N
L

L
Z

—‘
—

-

n

z
.

Z
N

(‘4

=
‘:

C

-
0
)

_
_
_
_
_
I
’

-,

-

_
_
_
_
_
_
_
_
_
_

////
s
t
i
r

4
of

6

\
‘

7/
—

-
-
-

IO
W

A
Y

/
/

I
/
:

N

/
i

/
H

,
N

/
/

.
,

,

.2

‘
\
1
’

N
,

/
/

/
i
H

N
H

\
,
,

N
,

_
_

-

;
.

1

“

I

“
H

P
_

N
x
O

•
B

A
R

B
A

C
K

—
I

I
N

ii
litII

A
V

E
T

-
N

0
5
.2

0
00.00

iN
s’.iN

R
O

A
D

W
A

LSK
Y

PR
O

PER
TY

LEK
/z

N
N



N
.

/

N
N

N
otes;

P
lan

is
b
ased

on
F

airb
an

k
s

N
orth

S
tar

B
orough

plot.
S

tru
ctu

res
show

n
ipclude

m
a

1o
r

stru
ctu

res
from

198S
aerial

m
ap

p
in

g
.

m
odified

by
ad

d
d
iO

rl
of

in
ferred

m
ajo

r
stru

ctu
res

fro
m

M
ay

16,
1
9
9
3

aerial
p
h
o
to

g
rap

h
y

S
tru

ctu
res

ore
not

n
e
c
e
sso

flly
p
o
rtray

ed
in

th
eir

tru
e

lo
catio

n
relative

to
p
ro

p
e
rty

lin
es.

W
ells

ore
n
o
t

n
e
c
e
ssa

rily
p
o
rtray

ed
in

th
eir

tru
e

lo
catio

n
!

relative
to

stru
ctu

res.
S

tru
ctu

re!
show

n
as

d
ash

ed
hO

es
are

fo
u
n
d
atio

n
s

O
nly.

A
p
p
ro

n
im

at!
lo

c
a
tio

n
of

w
ater

supply
w

ell
e
ith

e
r

know
n

to
eirist

or
su

sp
ected

to
be

p
resen

t.
b
a
se

d
an

p
ro

p
erty

ap
p
earin

g
to

co
n
tain

a
resid

en
ce

W
ell

h
as

not
b
een

sam
p
led

sin
ce

resid
en

ts
have

n
o
t

resp
o
n
d
ed

to
attem

p
ts

to
co

n
tact

th
em

,
or

th
e

ow
ner

h
as

refu
sed

to
allow

sam
p
lin

g
.

<
°
‘
•

A
p
p
resim

ate
o
co

tio
n

of
w

ell,
w

ith
1993

resu
lt

fo
r

tetrach
lo

ro
eth

y
lefle.

-
-

in
d
icatin

g
no

d
etected

tetrach
lo

ro
eth

Y
len

e
at

th
e

co
o
cen

tratio
n

sh
o
w

n
(in

p
p
b
).

o.oeJ.
A

p
p
ro

eim
ate

lo
catio

n
at

w
ell,

w
ith

1995
resu

lt
fo

r
tetro

ch
lo

ro
eth

y
len

e,
L

in
d
icatin

g
tetrach

lo
ro

eth
Y

len
e

rep
o
rted

by
th

e
lab

o
rato

ry
as

a
J’—

flagqed
(estim

ated
)

value
at

th
e

co
n
cen

tratio
n

show
n

(in
ppb).

i.
A

p
p
ro

n
irn

at!
lo

catio
n

of
w

ell,
w

ith
1995

resu
lt

for
tetrach

lo
ro

eth
y
len

a
(in

p
p
b
).

<
0.00

0
A

ppronim
ote

lo
catio

n
of

w
ell,

w
ith

1995
resu

lt
for

tetro
ch

io
ro

eth
y
tefle

(in
p
p
b
),

th
at

is
lo

co
ted

on
a

p
ro

p
erty

w
ith

no
resid

en
ce,

or
th

at
is

u
n
attach

ed
to

any
resid

en
ce.

W
ells

w
ith

a
pair

of
resu

lts
reflect

th
e

an
aly

sis
of

a
blind

d
u
p
licate

sam
p
le.

O
th

er
volatile

o
rg

an
ic

co
m

p
o
u
n
d
s

have
b
een

d
etected

in
th

e
sam

ples
from

this
stu

d
y
.

T
he

draw
ing

does
nat

depict
their

eirtenf.

-.
I

‘-I

P
H

A
S

A
N

T

L
O

O
N

A
’l

U
.l

V
9

U
T

z
D

-
.

_
_
_

-

-
—

—
-
-
—

-
-
-
-
-

C
)

L
L

JW
>-

‘
-
_
.i

—
-
-
—

_
w

-
-

<
1
1
.)

>
-
3

z
r
z

-
<

-
-
-
.
-

0
zO

N
,
r

0
(1)

i
-
-

0
tD

Uc

pC
”

z
0
0

,5.
.
a

t
a

0
N

I
Z

f

c

Ij/
—

_
-
r
o
I

I
—

‘N
s
iir

r
N

u
I

6

N

n
-

-
<

o
.

•—
/

u
O

.O
u
i

—

-
-_____f 1

<
&

0
/

i
z

-
A

su
b
seq

u
en

t
sam

ple
/<

vota
so

nose

z
_
_
_
y
s
.o

s
.J

,
-
‘

_
_
_
_
_
_
_

—
;
i

n
ead

10.2O
-
_
‘
T

iin
.2

o
i

F
s
o

N
.

_
_
_

I
]

L
j

}
.o

ao
o
su

u
_
C

C
N

L
E

I
t.V

E
‘

‘21

2
8

NIA
PPR

O
X

IM
A

TE
SC

A
LE

0
3
0
0

6
0
0

N
N

.
N

I
N

,
N

,’

N
,

I

0
<

0
o
.
o
.
o

0
7
0

F
—

-
-

—
-a

N
.

<
0.20

S
i,

o
Q

a

-
<

0,20

O
o
A

n
w

A
Y

S
S

2
1

6
,

—
—

-
-
N

r

.2
/0

.
—

- -
N

‘N
,

/5
N

,’
/

/

/
/7

//
7

,

‘N
,

/
K

<
/
.

4c
\

x
N

,

_
_
_
_
_
_

S
‘

5
/

N
/

/
7
-

N

/
5

.2

_
J
N

0
’

/

-2

i
N

-
‘4

-
Q

_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_

m
so

e
c

W
A

Y

i
-
I

—

s
u

O
O

M
‘

N
I
—

N
L

.
-

N

N
JJj’\

N
A

V
E

C
L

A
Y

P
O

O
L

A
V

.C
,

A
V

111
II

iTPflU
-

-

N
.\

‘N
,

N

_
_
_
_
_
_
_
_
_
_
_
_
_

N

-
-

r

0
0

N

INN.
.4cC

A
LL

-
.

PR
O

PER
TY

/

4
,

I

N
”

N

‘N
N

\



:
O

D

1
/

<
o
o

/
N

’
N

”
a

J
<

0
5
0

N
N

‘1
o5

•
‘
-

N
N

\
N

a
,

I

‘
\

I
0

t_
,_

.
-

21
o
c
•
”

28

A
FPR

O
X

I1JA
TE

SCA1E

0
3
0
0

6
0
0

<
0
4

2
1
L

..2
2
-

B
R

A
3W

A
Y

nO
.SO

:.
I

_
_
=

0
_
u
o

v90
ftN

_
.

-

0
5
7

N
,

0
2

N

N
N

;
N

‘N

IN
/
N

II,4?
0

.u
-
.

rn.5O
:i

z00
I

.1
-

PH
0.SA

N
T

I
—

H
LtJ

ZU

“
I
I

_
_
_
_

U
)

H
i

UI—L
Z

T
z
’

9a
L

m
_
°

>
-<

a’.—
(
)
Z

-
<

0z

_
_
_
_

L
8

D

Ic_
L

ij
<

zwrni
‘

V

/
H

V

_
_
_
_

<3(I)

>
c
—

t..

c8
S

/
/

—
-
ø

C
)

—
_
-
t

/
/

SH
fZT

N
U

t5
ti

N
otes:

P
lon

Is
b
ased

on
F

o
irb

ark
S

N
ortii

Stior
9
o
rau

q
h

lo
t.

S
tru

ctu
res

show
n

n
clu

d
e

m
ajo

r
structur’xS

trorn
d
8
5

a
e
n
a
l

m
ap

p
in

g
,

m
odified

by
ad

d
itio

n
of

in
ferred

m
ajo

r
stru

ctu
res

from
N

ay
16,

1
9
9
3
,

aerial
p
h
o
to

g
raP

h
y
.

S
tru

ctu
re’

are
n
o
t

n
ecessarily

p
o
rtray

ed
in

th
eir

tru
e

lo
catio

n
relotrue

to
property

lines.
W

ells
are

n
o
t

n
ecessarily

p
o
rtray

ed
in

th
eir

tru
e

lo
catio

n
s

relativ
e

to
stru

ctu
res.

S
tru

ctu
res

show
n

as
d
ash

ed
lines

are
fo

u
n
d
atio

n
s

only.

A
p
p
ro

x
im

ate
lo

catio
n

of
w

ater
supply

w
ell

eith
er

know
n

to
e
n
ist

o
r

su
sp

ected
to

be
p
resen

t,
b
a
,e

d
on

p
ro

p
erty

ap
p
earin

g
to

can
tain

a
resid

en
ce.

W
ell

h
as

not
b
een

sam
p
led

sin
ce

resid
en

ts
h
av

e
n
o
t

resp
o
n
d
ed

to
attem

p
ts

to
co

n
tact

th
em

.
or

th
e

ow
ner

h
o
,

retu
sed

to
allow

san’ipling.

0
0
.5

0
.

A
p
p
ro

n
im

ate
lo

catio
n

of
w

ell,
w

ith
1995

resu
lt

fo
r

b
en

o
en

e.
in

d
icatin

g
no

d
etected

b
en

zen
e

at
th

e
co

n
cen

tratio
n

sh
o
en

(in
p
p
b
).

use.,.
A

pproxim
ate

lo
catio

n
of

w
ell,

w
ith

1995
resu

lt
for

b
o
n
zen

e,
in

d
icatin

g
b
en

zen
e

rep
o
rted

by
the

loborO
tory

as
a

J’
—

flagged
(estim

ated
)

v
alu

e
a
t

th
e

co
n
cen

tratio
n

show
n

(in
ppb).

x
i
.

A
pproxirniote

lo
catio

n
of

w
ell,

w
ith

1995
resu

lt
for

b
en

zen
e

(iii
ppb).

no.70
o

A
p
p
ro

x
im

ate
lo

catio
n

af
w

ell,
w

ith
1995

resu
lt

for
b
erizen

e
(in

p
p
b
),

th
at

is
lo

cated
on

a
property

w
ith

n
o

resid
en

ce,
or

th
at

is
u
n
attach

ed
to

any
resid

en
ce.

W
ells

w
ith

a
p
air

of
resu

lts
reflect

the
an

aly
sis

of
a

blind
d
u
p
licate

sam
p
le.

O
th

er
volatile

o
rg

an
ic

co
m

p
o
u
n
d
s

h
av

e
b
e
e
n

d
etected

in
th

e
sam

p
les

f
r
o
m

thiS
study.

T
he

draw
ing

d
o
es

n
o
t

d
ep

ict
th

eir
ecten

t.

0

N
‘N

N
/

0G
M

N

/
/

/
/

/

I
/I

//I

:
.

N
/
C

N
”
N

N

-
-

_
_
_

/
/

N
I’/_

_
_
x
x
d
0
_

.‘
N

_
_
_
_
_
_
_
_
_
_
_
_
_
_
_

_
_
_
_
_
_
_
_
_
_
_
_
_

_
_
_
_
_
_
_

_
_
_
_
_
_

-

N
I

‘
.

N
N

N
/

‘G
M

L
i

I

_
_

/
—

_
I
1
’

_
L

/
/

(
/

_
_
_
_

_
_
_
_
_

_
_
_
_
_

G
flC

_
_
_
_
_
_

“N
‘N

C
L

A
Y

PO
O

L
A

V
9

_
_
_
_
_
_
_
_

/
N

N
1

fz_
m

i
.

N
.

,
_
_
E

_
-

N
’

1
IJ

B
A

A
w

Q
J

A
V

E
N

lE

ililHHH1111
s
Y

_
_
_
_
_

‘N
N

\
N

\\\\

E
N

S
.F

Y



v
V





-
,
-

:
IC

/
r

.

,
-

-
‘

.

\
\
3
J

‘
—

5
-

%
N

N

-
-

)
/
/

/
a
d
sE

n
d
R

V
(NUfl

j_
-i;:;--

—
.::

-
N

ç
s

/ ,/
I
‘

‘N
5

i

/)
/

S
/

L
-

-

/
,

/
\
\
j

0
r
p
m

&
(
0
3
4
)

u

:;;
/
/

‘-U
I-(

-
‘

/
.
.
.
:

II
iI/.-Z

\

I
..

I
“

T
R

E
E

S
-

—

/
/

-
—

W
8

(N
D

)?

I
/

I
M

W
-9

74

,

-

s
:
:
/
/
(

!
1

-
-

-
I

I\

S
.

-
.

/
-

-

Site
M

ap
from

Fairbanks
N

orth
Star

B
orough

Planim
etrics,

8/89.

A
PPR

O
X

IM
A

TE
SC

A
LE

1
in

=
400

ft
M

cC
all

Property

I

F
airbanks,

A
laska

LEG
EN

D
:

0
100

200
(fe

e
t)

4
0
0

800
R

ESID
EN

TIA
L

W
ELL

A
N

D

TaiU
ng

(8.8)
R

esidential
W

ell
L

ocation
and

N
am

e
of

l4
M

O
N

IT
O

R
IN

G
W

ELL
L

O
C

A
T

IO
N

S

R
esident

(TC
E

concentration
in

ppb)
h

A
pril

1995
X

-0667

M
W

-6
(2.2)

M
onitoring

W
ell

L
ocation

and
N

um
ber

.
•

(T C
E

concentration
in

ppb)
G

E
O

T
hC

H
N

IC
A

L
A

N
D

E
N

V
I9O

N
M

E
N

T
A

L
C

O
S

U
L

T
A

N
T

S
igure



==.====



T
A

B
L

E
5

S
um

m
ary

of
A

nalytical
R

esults
for

M
onitoring

W
ell

W
ater

S
am

p
les

(E
P

A
502.2)

W
ell

R
esult

S
am

p
le

N
um

ber
L

ocation
D

epth
(ft)

(ugh)
C

om
pound

667-1219-101
.

M
W

-i
27

N
D

I

667-1219-201
M

W
-2

28
5.5

11,1
T

richloroethane
0.63

1,1-D
ichloroethane

667-1219-301
M

W
-3

28
N

D

667-1220-401
M

W
-4

I
80

3.7
T

richlbroethylene

667-1220-501
M

W
-5

30
3.6

1
1,1,1

T
richloroethane

0.71
B

enzene
34

D
T

richloroethylene

0.83
1 ,1-D

ichloroethane

1.8
cis-i

,2-D
ichloroethylene

667-1122-601
M

W
-6

30
2.2

T
richloroethylene

0.52
B

rom
om

ethane

667-1122-701
M

W
-7

80
N

D

1
1
/2

2
T

rip
b
lan

k
N

D

667-1220-801
M

W
-8

80
I

N
D

667-1220-901
M

W
-9

30
7.4

J
T

richioroethylene
0.58

cis-i,2-D
ichloroethylene

667-i220-902
dup

of
-901

7.2
T

richloroethylene
1.8

C
hlorom

ethane
0.59

I
cis-i,2-D

ichloroethylene

667-1128-1001
M

W
-b

30
1.2

T
richloroethylene

12119
T

rip
blank

[
1
.5

I
T

T
H

M

[
1.5

C
hloroform

1
.4

I
B

rom
om

ethane

N
O

T
E

S
:

T
ables

list
only

d
etected

com
pounds.

N
D

indicates
no

com
pounds

w
ere

detected.

D
indicates

a
seco

n
d
ary

dilution.

S
hannon

&
W

ilson,
Inc.

X
-0667



—

_

-

_____

=====



T
A

B
L

E
2

S
um

m
ary

of
A

nalytical
R

esu
lts

for
R

esid
en

tial
W

ell
S

am
p
les

(E
P

A
5

0
2

.2
)

S
am

p
le

N
u

m
b

er
L

ocation
W

ell
R

esu
lt

C
o
m

p
o
u
n
d

_
_

_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_

D
epth

(ft)
(ugh)

6
6
7
-9

1
3
-0

0
1

M
cA

doo
30

ND

6
6

7
-9

1
3

-0
0

2
H

o
ld

er
40

7
.2

T
rich

lo
ro

eth
y
len

e

0
.4

3
J

cis-1
,2

-D
ich

lo
ro

eth
y
len

e

6
6

7
-9

1
3

-0
0

3
R

oad’s
E

nd
R

V
ND

6
6

7
-9

1
3

-0
0

4
P

alm
er

18
0

.3
4

J
T

rich
lo

ro
eth

y
fen

e

6
6

7
-9

1
3

-0
0

5
R

o
ch

eleau
36

4
.7

T
rich

lo
ro

eth
y
len

e

1
.0

1
,2

D
ibrom

o
3

C
h
lo

ro
p
ro

p
an

e

6
6

7
-9

1
3

-0
0

6
d
u
p
licate

of
-0

0
5

4
.8

T
rich

lo
ro

eth
y
len

e

6
6

7
-9

1
3

-0
0

7
T

ailing
100

8.8
T

rich
lo

ro
eth

y
len

e

0.41
J

F
lu

o
ro

trich
lo

ro
m

eth
an

e

9/13
T

rip
b

lan
k

ND

6
6

7
-9

1
4

-0
0

8
E

S
I

14
T

rich
lo

ro
eth

y
len

e

17
1,1,1

T
rich

lo
ro

eth
an

e

2
.0

1,1
D

ich
lo

ro
eth

an
e

0
.9

6
cis-1

,2
-D

ich
lo

ro
eth

y
len

e

0
.3

3
J

tran
s-i

,2
D

ich
lo

ro
eth

y
len

e

6
6

7
-9

2
6

-0
0

9
B

ak
er

48
ND

9/26
T

rip
b

lan
k

1
1.8

D
ich

lo
ro

m
eth

an
e

6
6

7
-9

1
6

-0
1

0
6-M

ile
T

ru
ck

S
h
o
p

30
19

T
rich

lo
ro

eth
y
len

e

46
D

1,1,1
T

rich
lo

ro
eth

an
e

0
.4

4
J

1,1
D

ich
lo

ro
eth

y
len

e

0
.3

6
J

B
en

zen
e

6
.8

1,1
D

ich
lo

ro
eth

an
e

1.5
cis-1

2
-D

ich
io

ro
eth

y
len

e

1.1
tran

s-i
2

D
ich

lo
ro

eth
y

len
e

2
.0

D
ich

lo
ro

m
eth

an
e

0.21
J

T
o
lu

en
e



=EZ—=====



— = = — —

TABLE 1
Volatile Organics in Water (a)

(aH concentrations in ppb)

1,1,1—

Sample Ethyl— Chloro— 1,1-Dichloro— 1,2-Dichloro— Trichloro— Trichloro— Tetrachloro— Trlchloro

Location Date Number Benzene benzene Toluene Xylenes Acetone ethane ethane ethane ethane ethene ethene fluoromethane

(MCL) (b) (5) (660) (2000) (440) (5) (200) (5)

North Pit, DEC (a) 10/09/86 100986-9 13 30 590 125 150 <22 <10 <12 94 <9 <6 “31

North Pit, 10/02)86 60963-5 - - - - - — - - 37.0 16.0 10.0 —

Polytechnic 60963-6 — — — — -
- — 67.0 19.0 7.0 -

60964-1 — - - - - - - — 49.0 12.0 12.0 -

Eskimo Museum, 03/31/87 033187—4 <1.0 <1.0 <1.0 <2.0 — - — <0.5 <0.5 0.9 —

DEC

R-A-LMechanical, 03/31/87 033187-1 <1.0 <1.0 <1.0 <2.0 - - - <0.5 <0.5 20. -

DEC

B-i 09/07/89 220-907-BiOi <0.2 <0.2 <0.2 <0.6 - <2.0 <0.2 <0.2 <0.4 <0.2 <0.2 <2.0

8-2 09/08/89 220-908-B21 0.6 1.1 12 4.9 - 14 0.5 0.5 1.0 <0.2 <0.2 <2.0

B-3 09/08/89 220-908-831 0.9 0.2 1.8 1.2 — <2.0 <0.2 <0.2 <0.4 <0.2 <0.2 <2.0

North Pit 09/22189 220-922-01 0.4 0.9 130 4.2 - <2.0 <0.2 0.3 0.8 <0.2 <0.2 16

Surface Water

North Pit 09/22/89 220-922-02 6.1 9.0 2500 42 - <2.0 <0.2 2.4 3.6 <0.2 <0.2 62

Bottom Water

On-Site Water 09/22189 220-922-04 <0.2 <0.2 <0.2 <0.6 - <2.0 <0.2 <0.2 <0.4 <0.2 <0.2 <2.0

Supply Well, 59 ft.

0ff-Site Well, 10/02/89 220-102-01 <0.2 <0.2 <0.2 <0.6 - <2.0 <0.2 <0.2 <0.4 21/20 <0.2 <2.0

Bonilla, 40 ft.

Oil-Site Well, 10/02189 220-102-02 <0.2 <0.2 <0.2 <0.6 - <2.0 <0.2 <0.2 <0.4 9.9/9.4 <0.2 <2.0

Bonhlla, 100 ft.

Oil-Site Well, 10/04/89 220-104-01 <0.2 <0.2 <0.2 <0.6 — <2.0 <0.2 <0.2 <0.4 29/26 0.2 <2.0

Holder, 40 ft.

(a) See laboratory reports for analytical methods.

(b) Levels for those compounds for which values have been established.

Maximum Contaminant Levels provided for benzene, 1 ,2-dichloroethane, 1,1,1 -trichloroethane, and trichioroethene.

Proposed Maximum Contaminant Levels provided for ethylbenzene, toluene, and xylenes.
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