Hart Crowser, Inc.

1910 Fairview Avenue East
Jeattle, Washington 98102-3699
FAN 206.328.5581
206.324.9530

Earth and Enviranmentad Technologies

fﬁ”‘”z@ 4 &

July 24, 1989

Seattie Public Schools
4141 Fourth Avenue South
Seattle, Washington 8134

Attn: Mr. Melvin Smith

Re: Bite Characterization
Seattle School District Building
810 Dexter Avenue North
Seattle, Washington

Deayr My. Smitvh:

Thiz letter report presents the results of our site
charactarization of the Ssattle Public School’s building at
the 810 Dexter Avenue North site (Figure 1}. The purpose of
our work was to collect additional soil and groundwater
guality data necessary to develop a remediation work plan.

. scope of work was based upan our proposal dated May 11,
1989, and conversations with Melvin Smith of Seattles Public
Schools.

We completed the following work to make our agFessnent and
develop a conceptual remediation wlan:

! Performed a gite recommaissance

o Drilied foupr exploratory borings (3 on the property and
1 off-site in the presumed hydraulically upgradient
position}. See Filogure 2:

€ Collected subsurface soil samples at 2.5-foot-depth
intervals in the borings. Screened the sanplas in the
field for indications of hydrocarbon contamination:
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o Submitted 2 soil samples from each boering for total
petrolens hydrocarbons (TPH} , volatile organic compounds
and BTEX (benzene, toluane, ethylbenzens, and total
xylenas) analysis:

el Installed groundwater monitoring wells in the four
horings:

o Collected 5 groundwataer samples (one each from the
recently installed wells and one from an existing wall)
and analyzed selscted samples for volatile organic

e Excavated 7 shallow test pits, and collected subsurface
$0il samples. Selacted samples were analyzed for
volatile organic compounds, EP Toxicity Metals, PCRs,
TPH, and BTEY: andg

o Analyzed the data and Prapared this letter report.
SITE BACESROUND

removal of six underground storsge tanks (USTs) at the site
{Figure 2). These tanks wers used For maintenance
operations of the Seattle Public Schools,

Frea-phased petroleus hydrocarbons wers ohserved in the
axcavation during remeval of two of the petroleum product
tanks (unieaded and leaded gasaline). The Washington State
Dapartment of Ecology (Ecology) was notified by Seatile
Public Scheols. The additional site characterization and
development of a conceptual remediation plan is in response
b this notification.

L RY OF FPINDIRGS

The following is a summary of our key findings. The
remainder of this raport should be referred to For
supporting infermation and nore in~depth discussion of the
data.
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The primary sources of significant on-site contamination
appear to be petroleum hvdrocarbons. Previous
analytical data (Table 3) and data from our study
indicate that petroleun hydrocarbon constituents have
leaked from previous on-site tanks or piping and some
splllage has ocourrsd.

Concentrations of benzene in soil samples from TP-2 and
Test 3 (0’s8ullivan Construction Company, 0CC) exceed
draft Ecolegy seil cleanup guidelines. Concentrations
of total petroleum hydrocarbons in s0il samples adijacent
Lo and hydraulically downgradient from each of the
previocusly removed underground storage tanks exceed
draft Ecology soil cleanup gquidelines:

Volatile organic compounds wers detected in a
groundwater sample from MWe-4, MW-q is hydraulically
spgradient and mav be a potential source for groundwater
contamination,

Acetons and methvlene chloride may be prasent in low
concantrations in the groundwater on=site (MW-%, Bel}.
Confirmatory analysis would be required to determine if
this is a concern:

Low levels of petroleunm hydrocasrbons were detected in a
groundwater sample from MW-1 northeast of the former
heating oil tank and from Mw-sq, These concentrations
are below draft Ecology groundwater cleanup guidelines;

Barium was detected in a groundwater sample from MWes
(B~1}), at concentrations which nest existing drinking
water standards; and

Data from the groundwater assessment indicate z lLow
potential for groundwatey contamination to be migrating
off-site,
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NDATIONS

o0 ocalized areas of soil contamination adjacent to ang
hydrologically downgradient frem the former USTs which

should be fmm@ﬁimt@ﬁﬁ Landfarming the scils on-site
would be an acceptable method of remsdiation;

& Resanple groundwater from MW-5 (B~1} and MW-4, and
analyze for volatile organics;

o Develop a site remediation work plan to address intended
cleanup; and .

" Submit the remediation work plan to Ecology for review.

SITE CONDITIONS

Seologic Hatarials ~ Variable Fandy Pill

Within the depth of cur explorations, the gaclogic materials
heneath the site consist primarily of unstratified f£ill.
Although the composition of the £ill varies considerably
acrass the site, the i1l i predominantly a slightly
gravelly, slightly silty to silty sand with abundant debris
{wood, cinders, glass, ete.) . However, the upper 7 feet of
fi11 at MW~z is composed of very sandy silt. This silt unit
thins rapidly toward the west and 18 less than one foob
thick at MW-1. gbife grean and gray fine grained soil was
also encounterad at a depth of 16 faet at MW-1 in the
northeastern corner of the site. Two geoclogic cross
sections showing the reiationship of the soil types at the
site are presented on Figures 3 and 4.

Watar Table

bespite the variable nature of the subsurface materials, the
uniformity of water levels across the site indicates that
the £ill is a single water table. The observed lack of any
continuous silt or clay layer through the depth of the
borings, which could act asg a vertical hydraulic barrisr,
supports the idea of a single unconfined {(water table)
aguifer to the depth of exploration. However, if the claveay
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unit encountered at MW-3 ig continuous across the site, it
would probably be the hotten of the zone.

Groundeater Flow Direction - Tewrard the Northeast

Puring water level naasurements taken on May 31, 1989, the
dapth to water on-site varied betwean 7.5 feet and 11.0
feet. The water level data are somewhat inconclusive for
acourately delinesting groundweatsr £low direction because
the water level slevations measured in MW-1 and MW-2 are
identical. Because the water level elevation at MW-3 is
lower than at either Mw-1 and MW-2, groundwater flow is
indicated toward the nurthesst toward Lake Union, as would
be expected at this location. 7The highest water level
alevation was measured in Hi-4, imbediately off-site of the
northwest corner. The M- water level suggests that
groundwater flows on~site from the west-northwest and then
Gurves to flow off-site toward the northeast,

Bydraulic conductivity Estimates

The bydraulic conductivity of the siity sand £ill aquifer
appears to be low. Slug test analyses in 3 of the 4
monitoring wells indicate that thﬁﬁnyﬁrauiic ﬁggﬁumtivity of
the aguifer ranges between I x 1o and 7 w 10 om/second .,
The large range in estimate is reasonable, considering the
non-uniformity of the aquifer materials, especially the
widely varying percentage of =iltc (ranging between 5 percent
to 40 percent) observed in the borings.

SO1L SANPLING AND ANALYSTS
Soil Sampling Procedures

Twanty six soll sanples were calleacted during the drilling
of monitoring wells ME-1 Chrough MW-4. Previous soil
guality analyvsis were performed by Earth Consultants Tne.,
primarily for TPHs., Soil sapples were collected at

<. 8~foot-depth intervals to a depth of 16.5 fpet (MW-1 thru
MW-3) and 23 feet (MW-4), Samples ware lmmedistely screened
in the field for volatile organics with a photoionization
detector (HeNu), visnally classified as to soil type, placed
in the appropriate containers, and refrigerated. H-Nu
screening results are shown on the boring logs (Appendix A).



Seattle Public Schools Tm24G
July 24, 1989 - Page &

Analysis of Soil Samples

Based on results from the H-Nu screening, 8 samples (2 from
aach boring) containing the highest H-Nu readings were sent
to Analytical Resources, Ine., and Spectra Laboratories,
Inc., for analysis.

The following analysis ware performed on the soil samplas:

: Hethod Numbeyr of
Analytical Paraweter Number Samples
Benzene, Toluens, ik ey L EFA BO2Q 7
benzene, and Total Lylenes
{BETY
Total Petroleum Hydrow- EPR 418,21 &
carbong (TPR)

Velatile Organics EPA B240 1

Dur sampling methodology is prasented in Appendix A.
Analytical data and laboratory certificates ars presented in
Appendix B.

Resuits of Chemical Anaiysisg -~ Soil

Seil analyvtical results from the four bovings (MW-1 through
HW~4) are presented in Table 1. No BTEX compounds were
detected in the spil samples collected from MW-z, BTEX
compounds were observed in seil samples collected from the
three other monitoring well locations:

MW, 8§ =~ toluene 1.03 parts per million {ppm} ,
sthylbenzene 2.84 ppm, and torsl Xylenes §.2%
Ppm between 1% and 16.5 feet below ground
surface

MW-2, Seg = toluene 0.53 ppm, between 15 and 16.5 featl
below ground surface:

Mi=4 , S~g =~ athylbenzene 0.032 ppm, and total wylenes
U.08% ppm between 14.5 and 16 faet bhelow
ground surface.
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Concantrations of acetone {0.096 ppm) were found in soll
samples from MW-4 at depths between 14.5 and 16 feet bhaelow
ground surface.

Total patreleum hydrocarben (TPH} concentrations were
observed in soil samples collected from all four monitoring
wall locations: MW=1, Se2 - 4 Ppm, betwaen % and 6.5 feet
and S~8 - 333 PER between 1% and 16.5 fast pelow ground
surface; MW=-2, 8«3 - 338 ppit, betwsen 7.5 and 9 feet and S-6
~ 71 ppm between 15 and 16.5 feet below ground surface;
MW=3, 8~5 - 3 ppm betwean 13.5 and 14 feet below ground
surface: amd MW-4 ~ § ppm bhetween 14.5 and 16 feet, and 9
FREm between 22 and 23 feet below ground surface.

Interpretation of Results

Ecalogy recommends a draft clesanup guideline fop
patroleun~contaninated seil at 200 Ppm TPH. Only two soil
samples collected from ME-1, 8«6 and HWe2, Sea slightly
exuneded this guideline. Sapple $-6 from MW~1 collected
between 15 and 16.5 feet below ground surface had a TPH
concentration of 333 PPm.  Sample 5«3 from MW-s cpllected
batwaen 12.5 and 14 feat below ground surface had a TPH
cencentration of 338 ppm.

Eeology rescommends a drafi cleanup guidelines for benzene,
taluens, and sthylbenzene~contaminated soil at 0.860 opm
benzene, 143 ppm tolusne, and 14 ppo ethylbenzene. No soil
szmples collected exceeded these guidelines,

toncentrations of acetone were detected in seil of boring
MW-4 at 0.0%6 ppm between 14,5 and 16 feet below ground
surface. There is currently not a regulatory cleanup level
for acetone in soil. MW~4 ig located off-gsite. Based upon
ey understanding of site conditions, it does not appear
that the Seattls Public Schools site is the source of
acetone contamination in the snil. The acetone likely
originates from off the site.

DWATER SAMPLING AND ANALYSTS

Groundwater samples were ebtained frowm five monitoring
wells MW-1 through MW-4 and MW-5 {(B-1: Earth Consultants) on
May 20, 1%89. Previous groundwater analyses were merforned
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by Earth Consultants primarily for TPH. Groundwater samples
Wware analyvred for the following parameters:

Mathod Number of
dnalytical Parameter Number Sawnles
Senzene, Toluens, Ethyle EPA BOZO 4
benzens, Total Xylenes
{BYTEX)

Total Petroleum Hydro~ EPA 418,31 5]
carbong (TPH)

Total Metals , EP% 6000 series 1
Velatile Organics EPA 624/8240 2

Quy samwpling methodology is presented in Appendix A,
Analytical data and laboratory certificates are pregented in
Appendix B.

el e

Groundwater Sawpling P

Groundwateay from 5 monitoring wells (MWL, MW-2, HW~3, Mldg |
and MW-% (8.1}, wers analyvzed based on proaximity to the
sources of contamination and on groundwater flow direction.
Prior to sampling, the elevation of each well was surveyed
relative to a site datum. The depth to water was measured
in sach well, The relative well eslevations and water level
neasurenents arve presented in Appendix A,

Apaulls of Chemical Analyvsis - Groundws bz

Analvtical results from the 5 groundwater sapples are
prezented in Table 2. Ho BTEX compounds were detected in
the groundwatey samples.

Acetone was observed in the groundwater samples collected
from MW-4 (5.7 parts per billion (ppb)) and MW-5 {(B-1} (2.9
ppb estimated) .

Carbon disulfide ang Cis=1,Z-Dichloroethens was observed in
the groundwater sample from Mu-—4 at 3.1 ppb and 1.8 pph,
respectively.
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TFH concentrations were chserved in groundwater samples
collected from MW-1 (2.0 ppm) and Mw-4 (1.0 ppm).

Total metals analysis indicats the presence of barium in
MW-35 (B-1} (0.331 pom).

tuterpretation of Results

Volatile organic results from MiW-4 and MW~8 (B~1) indicate
the presence of low lavel volatile organic constituants in
the groundwater, hydraulically upgradient (MW-4) and on-site
(BW-5, B-1). Levels of these compounds are considered to he
iow. A confirmatory sample collection ang analysis is
appropriate. The confirmed concCentration of these
constituents may prove to be below the level of concern.

Total barium concentration observed iz less than ths EPhs
MCL (Buman Health Protection and Drinking Water) criteria.

Ecology recommends a drafte cleanup guideline for petroleun-

contaminated groundwater at 15 pom TPH. Ro groundwater
sanples exceeded this guidel ine.

PLING AND ANALYSIS

sevan test pits wers excavated. Our sampling and test pit
axploration procedures are outlined in Attachment A.
Previous test pit exploration and sampling were performed by
O'Bulliivan Construction Company primarily for BTEX and TPH
analyses. Test pit locations were determined following
asgassment of groundwater gradient and flow direction and
field ohservations {see Figure 2). Each test Dl was
a¥cavated to groundwater depth which ranged from 2 to 10
feat bhelow ground surface. Immediately after excavating a
test pit groundwater sseped into the excavated hole.

Soil samples wers collected from each test pit at
approximate groundwatery depth. Petroleum hydrocarbon odors
ware evident in TP-1, TP-2, and Thei. An oily sheen was
noted in TP-2 as it filled with water along with a strong
gaseline~like odor. Petroleum hydrocarbon odors were
detected in test pits TP~4, TP~5, TP=6, and Tp-7.
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Test pit samples were analyzed for the following paranmeters:

Method Number of
Analvtical Parameter Humber Samples
Benzene, Toluene, Ethyl- EPa gozo 3
benzens, Total Xylenes
{BTEX)Y
Total Petroleum Hydro- EPAR a18.1 7
carbons (TPH)
EP Toxicity Matals : EPA 1310 1
PCB EPE BOBO 1
Volatile Qrganics EPA 624/8240 1

Qur sampling wethodology is prasented in Appendix A.
Anaivtical data and laboratory certificates are presented in
Appendix B,

Results of Chemical Analvsis ~ Test Pit Soills

Soil analytical results from the saven test pits (TP-1
through TP~7) are presented in Table 1.

BYEX compounds were detectasd in soil samples collected from
TP-2 (benzene 1.39 ppm, toluena i.62 ppm, ethvibenzene 2,733
ppm, and total xvienes 7,67 pem), and possibly TRe1
{eompounds found and confirmed by analyst but with low
apactral matoh parameters) .

Concentrations of acetone (360 pph estimated) were found in
w11 samples from TO-1,

PCHe were not observed in the soil sample from TeE-1.

TFH concentrations were observed in soil samples collectad
from all 7 test pits., Tp-l (7,771 ppm), T8~2 (891 ppm),
TF~3 {151 ppm}, TP-4 (742 ppm), TP-5 (55 ppm), TP-& (22
ppm} . and TP-7 (50 ppm).
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Extractable barium (0.193 Ppm) was observed in the soil
sample collected from TR

interpretation of Results

Ecology recommends a draft cleanup guidelines for petroleun
contaminated soil at 200 ppm TPH. Soil samples collected
from TP-1 (7,771 ppm) , T2 (8931 ppm) , and TP-4 (742 fujeii 3
exceedad this guideline.

Eoology recommends a draft cleanup guidelines for banzene,
toluene, and ethvlibenzene contaminated soil at 0,866 ppm
banzene, 143 ppm toluense, and 14 ppm ethylbenzene. Banzene
(1.3% ppm} concentrations in the seil sample from TP-2
excesded this guideline.

Extractable barium concentrations observed are less than the
reguiatory cleanup levels.

Concentrations of acetone were detected at 360 Db
(estimated), There is currently not a regulatory clean
level for this constituent ip soil.

CTIETR T REMEDYAL. PLAN

A gensral sequence for remediation of the Seattle Public
Svhools, 310 Dexter Building site would be ey

o Prepare the site remedistien work plan;
£ Implement the work plan: and

" Monitor status of remediation.

Frepare Site Remedistion Work Plap

The following is an outline of a work plan that would be
submitted for review or approval by the Ecology.
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This work plan would be in a letter format:

o Besaription of the site
o Partinent background information

crent Stabus

o Description of soil and groundwater quality on the site:
o Brief description of what is proposed for cleanup:
@ List, in outline form, the genexral approach.

Commund catdon

& Deascribe how you ars golng to communicate proaject status
to Bcology {(monthly reports, quarterly reports, ete,);
and

o Describe notification procedures if there is a release
of petroleunw hvdrocarbons during remediation activities
{line rupture, contas inment rupture, atc,).

Ol apampre e e ¥

) Describe what are the cleanup goals for soil and
groundwater guality: op

I You may want to utilize Boology ‘s dralt policy {Augusnt
iR88) cleanup guidelines for underground storage tanks.

Soope of Work

A detalled description of the soope of work for remediation
of the site.

Heallth and Safetvy

Description of how vou will provide adequate health and
safety for remediation of the site.
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gm&iity‘ﬁﬁwmr&mﬁ@jgwﬁiity*Q@mtwm& (QAQC)

£ Description of sampling and sample custody procedures:
angd

) Statement describing anailytical QA/QC methods.

Taple

ant the Work Plan fBapedial MHeasures)

Based upon information from this assessment, the following
appaars to be an appropriate Concaptual remedial strategy
for this site:

o Ramove standing water and free phase hydrocarbons from
the excavation adiacent to MW-5 (B~1} (vacuum truck
contractaor »

o Periorm landfarwm treatability study;

o Excavate localized areas of soll around former tank
locations which contain concentrations of TPH in excasns
of 200 ppm and benzens in excess of 860 ppb, toluene in
axcess of 143 ppm, andg ethyibenzene in excess of 14 jjasi]
from areas adiacent to borings B-1l, B~2, B3, and B4
{(Pigure 2.

& moil’s bioremediation area (landfarm} should be
constructed in the southwest corner of the zite.
Landfarming is the biological treatment of soils in a
controlled process which enbances the nature degredation of
petroleun hydrocarbon concentrations. Bleleogical treatment
of petroleum hydrocarbons hag besn successfully used for
cwar JU years by the petroleum industry (American FPetroleum
Institute, 1983). We anticipate the landfarm will be about
100 feet by 50 faet (for about 500 cubice vards of =soill).
The size of the landfarm fay vary and is dependent upon the
quantity of soil excavated,

Landfarming of soils should continue until cleanup goals are
aniieved,
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Monitor Status of AReomedialion

Concentrations of hyvdrocarbo
should be monitored on a

adeguates remediation.

in addition to bilocreme

contaminants arve not migrating off-site,

The work of this pro

performed.

purpose.

understood

Sincersaly,

ot

SEF/JIRY rome

LEz486/708BS

Attachments:

Table 1
Table 2
Table 3
Figure
Flgure
Figure
Flgure
Apbendix
Appendix

EoR 2 % I B

3

H

b o

hemical Engineer

Spaciallist

Soil Quality Data
Water Quality Datsa

- Previocus Analvitical Data

Site Vicinity Map
Site Exploration Plan

Ganeralized Subsurface Cross Saction A-A7
Geaneralized Subsurface Cross Section B-RY
Field Methodologies and Sasple Collection

e

e

Laboratory Analysis Certificates

Page 14

ng in the soils being landfarmed
monthly basis in order to assure

diation of petroleum-contaminated
solls, the groundwater from wells MW-3 and MW-2 should be

retested at a later date in ordeyr to confirm that

ject was performed, and this letter
report preparved, using genarally acceépted professional
practices in the same or similar localities, related to the
nature of the work accomplished at the tine the work was

It is for the e¥clusive use
Schools for specific application to the
No other conditions,

of Seattle Public
project site and
axpress or lmplied, should be

L JIOHN B, FUNDERBUIRE TTT
Associate, Environmental
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APPENDIX A
FIELD METHODOLOGIES AND SEMPLE COLLECTION

ol low-Stan Auger Borings -

Four soll borings were drilled on May 24, 1980
Al May 25, 1989, by Geoboring and Development,
Ine., of Puyallup, Washington. CGroundwater
monitoring walls were completed in sach of the
four borings. The borings were advanced using a
truck-mounted 4-inch hollow-stem auger. A Hart
Lrowser geclogist observed the drilling ang
prepared a geologic log for each horing.
Interpretive logs and monitoring well
construction diagrams are Presented on ¥Figures
A=2 through A~8. An explanation of the terus
and symbols used in these logs is presented on
Figure A-3.

Soil Sample Collection: Saoll samples were
generally collected at 2.5-foot~depth intervals
uging the Standard Penetration Test procedure
described in ASTM D 1857, The procedure
involves driving a standard 2-inch outside
diameter split-spoon sampler a distance of 18
inches by means of a Lé4b-pound hammer frae
Falling 20 inches. The number of hammer blows
required to drive the sampler the last 12 inches
is the Standard Penstration Resistance recorded
at the respective depths on the boring logs.
This resistance provides a measure of the
relative density of granular solls (sands and
gravels) and the consistency of cohesive fine
grained soils (silts and Clays). Samples were
racovered from the split~spoon gamplers and
described using the sail Classification system
presanted on Pigure Aw-i.

H-Nu Measursments: & portable H-Nu
photoionization detector (PID) was used to
perform a field screen for organic vapors in the
801l sampples. This screen was used to help
determine which soil sanples would be sent to a
cartified laboratory for chemical analyses. In
performing the field sdreen, a portion of each
s0ll sample from the split-spoon was retained in
& meparate glass Jar and coverad with aluminum
foil prior to capping to prevent VEpOr ascape.
After the sample had sat for at least 15 to 20
minutes, the H-Nu neasurements were taken by
pushing the instrument probe through the
aluminum foll. fThe HeNu Probe wvas equipped with
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& 10.2 ev lamp and the instrument was calibrated
prior to use,

Test Pit Explorations

Seven test pits, designated Tp-1 through TP-7,
wark excavated across the site with a
tractor-mounted backhoe subcontracted by ocur
firm. The sides of these axcavated pits offey
direct obsarvation of the subsurface soils to
depths of approvimately 10 feet. The test pits
ware locsated by and axcavated under the
diresction of a Hart Crowser gaoclogist. The
gealogist cbserved the =oil axposed in the test
pits and reported the findings on a fleld log.
He also took a single represantative sample from
sach pit for potential further laboratory
testing. The water level, if encountered, was
also noted on the field log. The test pit logs
are presented on Figures A-6 through A-12.

Monitordng Well Installation

Hart Crowser installed a groundwater monitoring
well in each of the four soil borings. The
walls (MW-1, MW-2, ME-3, and MW-4) were
congtructed of I~inch-diameter Schedule 40 P
with 10«~foot sections of 0.020-inch slotted
sorean. Sand was used to backfill the anpnulug
around the screen to a level approximately two
feet above the top of screen. The annulus
around the riser pipe was filled with bentonite
chips. The four wells have concretes/hantonita
surface seals and are protected by _
tamper-resistant flush-mount stesl mornuments.

Ve developed the four monitoring wells using a
decontaminated stainless steel bailer to purge
approximately 10 wall-casing volumes. The wells
ware developed in order to remove fine-grained
material from the well bottom and clear material
from the well soreen, thus increasing the well’s
hydraulic connection with the surrcunding
formation. The bailer was decontaminated after
developing each well.

We surveyed the horizontal well locations to
within 0.1 foot (relative to structures and
property linss) and the well top-af-casing
slevations to within the 0.01 foott., The
top~of~casing elevations ware not surveyesd
relative to a known elevation. Therefore, the
top of casing at MW~1 was given an arbitrary
elevation of 100.00 feet and all other
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slevations were neasured relative to thisg
azsuned datum.

Groundvater Sampling

BEY:cmy
AL4BESTORE

& groundwater sample was amllected from each of
the four monitering wells. Prior to sampling,
W purged at lsast three casing volumes from the
well. Both purging and sanpling were conducted
using a decontaminated stainless steel bailer.
All fllled sample bottles wers immediately
placed in insulated coolers with frozen blue ice
Lo keap samples cool. At the end of the
sampling day, the samples were dalivered to the
certified laboratory for the appropriate
chemical analyses,

Prior to purging and groundwater sampling, depth
Lo water was measured to 0.01 Ffoot accuracy in
each of the four wells. The water level
alevation was then calculated relative to the
arbitrary 100.00 foot elevation at the MW-1 top
of casing. Using these four dats points, we
calculated the generalized shallow groundwatar
flow direction across the site.
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Water Level Measuremenis and Elevations - May 31, 1988

Relative Top of
Casing Blavation

Repth o Water
Balow Top of Casing

Halathve Waler
Lewel Blevation

in Foot e Feat iy ?»’&m_
T00.00 T 92.29
10404 878 Qe.2%
T02LER 1G.78 81.77
t1g.08 1833 83.73
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Test Pit Log TP-1

Aoler
Contani
W Paroent

Lo
Tesis

Degrin

Sy w Fant

SOL DESCRIPTIONS

| 0--[

-

£ inches of ASPHALT aver (looge}, damp, gray, sandy GRAVEL.

Darnp, brown gray, sligntly gravelly, sity SAND with
mined rubble, orick, wood, gartage, Lones, glass,

sudstantisd cinger type moterial,

sorme (Joose), black-staineds FILL

[P

Light brown SanD.
Block—~andg bBrown-—stgined soil.

FO

i

Test Pit

Water Lab Dyt
Corstant

Sarvpe : Tents in Foet
v Pargent

Bottom of Test Py at 9—~1/2 Fest.
Compiateg 6/8/HO.
Note: Groundwoter seepage encounteres at 9-foot depth.

Log TP-2

S0, DESCRIPTIONS

i 3

A incnes of ASPHALT aver (loose), durmp, gray, sandgy GRAVEL,

14
|

(Loose}, darmp to moist, rust brown to Slack,
shgnily silty SAND
tvpe migterial.

slightly gravelty,
with mixed debris ond substantisl cmaer

e

Y,

{Mudiumn denze). gamo. black, sligntiy
stigntly sity SAND with mixed cebns.

gravelly,

o Rafer to Figure A~1 for sypiangiion of descriptions

GO Symbois,

4

ang entugd changss may de grodual.

3. Groundwoter conditions, if ingiceled, ore ot tims
of ssoowation.  Congithone mdy wory with tirme,

. Sod cescriptions end atratums hnes ore interpretres

Bottam of Pitogi 8e-1/0 Fest
Compieted 88 /8

Hoter Strong oder ot boltom of lest nid Sheen
Grounawater seepoge ol nine-iopt depth.

e 3iey

o

J-REBE
Flgure A-#&

[RLRTOROMETER



Test Pit Log TP-3

Water Lab Dentn SITe R -
Lormpie Cantent Tents n Feet SOIL DESCRIPTIONS
_ i Pargent a
% 1 2 inches of ASPHALT gver {loose}, damp, gray brown.
: ! silty. grovelly SAND with mixed deoris and
2 substantial cinder type materigh
H ,3“\
& o
5 ;
Eo _
& (Lowse), moist 1o wet, gray-—-btack, shghtly silty, groveiy
. SAND with substantial mixed cinder lype mareric,
7 o
..... R B
et -
g-i O
7
1 Botterm of Test Pit gt §-1/2 Feet,
o Complessa 6,6 /80,
; Note: Slignt odor in sample at 8—1/2-foot depth.
f 12 Grouncwater seepage encountereg ot 9—fool depth.
P 13
; i
| 14
[ 15 d

Test Pit Log TP-4

Tt Law Dapin e
Sermote Contet  Teers i Fot SO DESCRIPTIONS
W Pereent o '
i 4 2 inches of ASPHALT over {oose), camp. brown,
T gravelly SAND.
:éwmw%-—--;(mow'). agmo. arav. sity SAND -
" {Loose), aamp, crown, siightly silty, gravelly SAND
. with mixed debris subsiantiot cinder tyvire materol,
G i
£ 6 N
! : (Loose). damp to wet, grov slightly silly, gravelly SAND with
- ruzed debns, ond substential cinder type matenal
oo £
G- D
Bt i i
b
! LY
f i T4 H
! Bottom of Test Pit ot 10 Feet g
i e Lompletay & /8 /88 E
P R Hotg Droundworter FeERGGE encountersd al Swfoot depth. !
H E “' Mo ogor zeiecied. ir
P 14 '
. - i
P 15 !

. Reter 1o Figure A=1 for esplanotion of descriptions ﬂmm?@mgj@
afg synbols, Y

. 30d gssomptions ond siratum tines ore wHarpretive Jo2488 ey
ong gctugt chongses may Be groauwcl.

. Grouncwster condliens,  ingicaled, are ot time F‘!gum AT
of excovation. Conditions may wvery with time.
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Test Pit Log TP-5

Hater Loty Depin ; o -
Soripsy Content Tants i Faet SOl DESCRIPTIONS
i Pareent a
k 1 P : s N )
I : 4 incnes of ASPHALT ovar {inose), zamo. osrown,
[ shightly silty, graveity SAND, |
i
3- !
1
3 i !
: !
| . ;
; : {Loose}, ¢armp, graw sondy SILT !
H 5 H
T -
{(Medium dense), aEND Lo wet, gray to brown, stightly !
g i sitly, gravelly SAND with substantiol cinder type ;
. “ materich, and rubble. i
rin 4O !
10 s J
i - Bottorm of Test Pit ar 10 Feer J
i T Compigted &/6/89. i
12 Mote: Groundwaoter seepage encountereg o 9—1/2—foot depth. !
No coor detectsd, !
13 ;
|
" r
i
- 'fﬁu—.‘ H

Test Pit Log TP-6

wiw ey Daptn : &
N Comtent Tosts v Fegr =0l DESCRIPTIONS
wy Perggat o
’ + 2 inches of ASPHALT over {lovse), comp. Gray-=browsn,
i - slightly sitty, grovelly SAND with debris and |
| . substontial cinder type meterial 5
3
s i
i ;
f.—d i
&4 ’
] (Medium dense), damp, aray, silty SAND.
S @ P iMedium densel, wet., brown, shgntly silty, grovelly ;
st L i b oy . : c .
! 1 ig) i SAND wilh mixed debris, :
] 3 :
: [ Botiom of Tes: FiE at 9 Feery !
i i Complated 6 /8 /89, ;
Mote: Groundwaler seepage snceuntersd of B3 2inol depth. !
1 12 H
i N j
14 -
14 ]

Rafer to Fi A=t for syplonation of des ptiorg 3 [M?
and aymicis e et [RVRTORO B

L. Soi geseriptions ong stretwn lnes ars Nterprotive
ang astudl chendges moy be graduat S-2484 788
3 Groungwoler conditions, i ingicatsd, are ot time Flgure A-8§

of swcovotion.  Congitians moy wvare with lima,
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Test Pit Log TP-7

#ater Lag Depth . ;
Sorapls Contant Tests in Foet SCIL DESCRIPTIONS
o o Pergend a
(o : 4 incnes of ASPHALT over (loose). domp, Qray—orawn,
™ slightly silty, gravelly SAND with mired debris ang
cindsr Gype matariol,
3 4
:  (Loosel domp, grav SAND.
&
(Loose), damp, peown, gty SAND wiin mived debrig
E and cinder type moteral.
fi...
7.
g
: (Mediurr tense), wet, gray SAND.
3
Bottom of Test Pit ot § Fest.
! 10 Compigted & /86 /89,
; {1 Note: Mo grouncwatler encounterad,
| R
f 1%
!
13+
]
! ‘
] T4
| b
oy 15

. Refer to Figure A1 for explanation of descriptions
and symbos. NEHOROVYSER,

2. Soit descriptions and stratum Lney are ntarpretive 2488 2780
orntd gotun! chonges Moy be Grogucs.
3. Groungwoter conditions, i indicetsd, ars gt time Figum fw

of excavetion. Conditions may wary with time.



