ENVIRONMENTAL TESTING & MGMT.
111 N. MARKET ST., SUITE 600
SAN JOSE. CALIFORNIA 95113
408.938.0939 FAX: 408.938.3929

June 1, 1998

Scott O. Seery

Senior Hazardous Materials Specialist
Alameda County Health Care Services Agency
Department of Environmental Health

1131 Harbor Bay Parkway, 2nd Floor
Alameda, CA 94502-6577

Re: ADDENDUM TO PROPOSED WORK PLAN FOR CONTINUED SOIL AND WATER
INVESTIGATION, AND EXPANDED GROUNDWATER MONITORING

SUBJECT SITE: GERMAN AUTOCRAFT
301 EAST 14TH STREET, SAN LEANDRO

Dear Mr. Seery:
Thank you for approving our proposed workplan dated February 3, 1998,
We have been considering utilizing a new technology in Geoprobe® small diameter monitoring

wells. We would like to add the following information to our workplan Monitoring Well
Installation Procedures:

Geoprobe® Small Diameter Groundwater Monitoring Well Installation Procedures: Where
feasible, at each location selected for well placement, a permanent Geoprobe® prepacked screen
monitoring well will be installed. The prepacked screens are constructed as follows: the nner
component consists of 0.5" Schedule 80 PVC with 0.01" slots, and the outer component consists
of 1.5" OD stainless steel wire mesh with a pore size ot 0.011". with the annular space prepacked
with 20/40 grade silica sand. The wells will be constructed with prepacked screens and Schedule
80 PVC riser. Once 2.125" probe rods are set at depth. the prepacked screcns are lowered
through the ID of the probe rods as additional PVC riser is added to the well assembly. The

prepacked screens are attached to an expendable anchor point by 1 locking connector threaded 1o




the bottom of the prepacked screens. Then the prepacked screens are locked into the anchor
point, and the probe rods are retracted. Final well design will be modified to the site specific
conditions encountered in the borehole during drilling. Once the aquiter strata has been defined,
a slotted interval will be placed above the occurrence of groundwater to observe for tloating
product. As the rods are retracted above the screen, fine grade sand installed by gravity through
the rod annulus is used to form a barrier two (2) feet above the prepacked screens. Granular
bentonite is then installed in the annulus to form a one (1) toot well seal. A high pressure grout
pump will pump neat cement grout to fill the well annulus from the bottom as the probe rods are
retracted. A flush mounted traftic rated box wiil complete the well construction. All wells will be
developed to remove the drilling muck, grade the sand pack. and provide a more complete
hydraulic connection to the aquifer. The well volume will be calculated and a number of those
volumes will be removed until the water becomes clear and the amount of sand pumped is
minimal. The well will be allowed to recover for at least 72 hours prior to sampling. All wells
will be surveyed to mean sea level using a known datum and added to the existing array.

In order to keep our paperwork in order for the UST Cleanup Fund Pre-Approval process, we ask
that you issue a short note approving this addendum to our workplan.

Respectfully,
.
1) -
Tom Price, CHMM, REA Christopher M. Palmer, CEG
Project Manager Project Geologist

Attachments: Geoprobe® "Small Diameter Monitoring Wells”
Geoprobe® "Los Angeles Water Quality Board Approves Geoprobe's Prepacked
Screen Monitoring Wells" article.
Advanced GeoEnvironmental, Inc. "Performance Comparison of (.3-Inch Vs. 4-
Inch Ground Water Monitoring Wells, Los Angeles. California”
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Exesvation of » Geoprobad
Monitoring Well shows the
quaiity sanuler sesd sromnd
the well cawing to a depth of
sbout 10 feet bgw.

There's a lot of excitement in the Environmental Industry about Geoprobe's new Prepacked Screens
designed for sctting Small Diameter Monitoring Wells. The procedure uses 2.125-inch (54 mm) ouside diameter probe
rods advanced to a predetermuned depti with a Cgoembesd permusina probing maghins, The well is assermnbled and instailed through the |.5-inch
(38 mm) inside diameter of the probe rods and constructed with prepacied scresns and 0-S-inch Schedule 50 FVC well riser.

Oncs the rods are set at depth. the prepacked screens are lowered through the 1.5-inch (38 mm) ID. of the probe rods as additional PVC riser is
adderd to the weil assarmiiy. The prepacked screens ares attachest (o an expendahle anchor point by a locking connectar threaded to the bomom of the
prepacked screena. When the prepaciced screens are locked into the anchor point the probe rods are rerraceed, As the rods ane reraced above the
screens. either patural formation collapsa o a fine-grade sand installed by gravity through the md apouiys, is used to (orm a bamer above the
prepaciod scroens. This sand or fanural formation barrier prevents beatomte grous from penetraring into the sereeqed interval. Gramuer bentomte
or bentonite siurry is then installed in the anmius to form a weil seal. A

high-pressure grout pump (Gesnrobedh Modet GS-:000) may be used to pump ;
higii-solids bentonite slury or nest cement grout to (il the weidl anmius = the probe
rods are reracted. The grout muxthire (st be purmped from te bottom up to
accomplish a tight seat and W meet regulaiory requirements.

Once the well is set, sonvemional (lush-moum o aboveground weil protection can
be inasiled to prevent tanmpering or damegs 0 he well head Thets weils czn be
sampted by severnl available methods (peristaitic pamp, mini-baler, Geoprobe's
tubing check vaive, ste.) L0 obtain high itiegrity water quaiity samples. These wells
also provids accurate water leve} messurements and can be ugad as observation wells
during aquifer pump test.

Whea installed property, these xmail diameter wells generally meet regulatory
requirements far a permansnt momitoring well Always check with your local
regulzne for local well instailation requiremenrs. Close-ap of the amnolar sesl at 9 feet bga.
No voids in the groat and well casing
remains centered in the annalar space. (Blue
tale ip inches)

Geoprobe® Prepacked Screen
Monitoring Well <
Advantages. . . :
® Quick and simple installarion. %"
® 1.5-inch diameter,
0.5-inch inside diameter.
. Screen designed
ith 20/40 grade sifica sand.

] all requi
i
.

i

s ol
diameter.

2.125-inch probe rods. '

@ Well seal and grouting mect EPA and ASTM D-5092 metbod requirements.

@ No additional water required during installation which minimizes development purging time and wastewater
disposal costs.

] Nﬁ:,:rml disturbance of natural formation conditions.

@ Can be developed, purged. and sampled uxing inexpensive mbing check valve sysem.

® 3-foot length screens can be assembied to desired length for insiailation.

® Minimal development and purge water generated for sampling reducing time requirements and disposal costs.

® Uses sandard aboveground or dnsh-mount weil protectors.

P 1

We have an SOP and paper about cur Small Diameter Monitoring Wells that we'd be giad to send 1o you upon rquest., Just 311 out the informalion request form
or give us a cail a 1-400-GEOPROBE (U.S.. Canada. or Puerta Rico) or 913-825-1842. We look forward to hearing from vou!

IGcopreied Systems Home | Tools Meoy !
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Los Angeles Water Quamy Control Board Approves

Geoprobe's Prepacksd Screen Monnormg Welis

Geoprobe's new (}.3-inch Prepacked Screen
Monitoring Wells have been approved for use
by the Los Angeles Warer Quality Conrrol
Board. The approval follows on the heels of a
joint project between Advanced
GeoEnvironmental in Anaheim. California. and
Geoprobe 3ystems. Advanced Geo-Environ-
mental prepared a final report outlining the
study and project for James Ross. Unit Chief of
the LAWQCB. who encouraged and approved
the use of the new system. The resuits were
forwarded to the state level to receive statewide
approval for this new technology.

The Spring 1996 issue of The Probing Times
included a story describing the Los Angeles
project which compared Geoprobe's new .5~
inch monitoring well to a conventional four-
inch well set with a driil rig in the northwestern
LA region. The task was to investgate the
porsntial impact of remaining contaminants on
the groundwater under a parking lot where an
underground storage tank used to be located.

Scott Traub (center) and Vaiker Wittlg (seated) measure out
the sand pack wiich i3 added abova the screened area while
setting a Geoprobe Prapacked Monitoring Well.

At the project site in April were Scomt Traub,
Ogperations Manager with EnviroProbe; Robert
Lueetfler, Project Geologist and onsite safety
officer with Advanced GeoEnvironmental. both
from Anaheint. and Hugh Marlev, Associate
Engineering Geologist with the California Re-
gional Water Quality Conmrol Board, Los Ange-
les Region. Providing Geoprobe equipment and
experise were Volker Witig. R&D Engineer-
ing in the Saiina office, and Kevin Pope with

Geoprobe's Western Regional Office 1n
Reedlev. California.

Using a Geoprobe Model 340 and twao-
inch probe rods. EnviroProbe s two-man team,
with advice from Volker. Scott, and Kevin. set
anew Geoprobe prepacked well screen (AGE-
1) from 28 to +6 feet. complete with Q.3-inch
riser pipe. bentonite seal, sand pack. and flush
mount. Four davs later, a conventionat four-
inch monitoring well (AGE-1A) was installed
five-feet upgradient from AGE-| witha three-
rman crew using a driil rig and | 0-inch hollow-
stem augers.

The wells were then developed and purged.
pumping 110 gallons of water owt of the four-
inch well and only 16 gallon of water out of the
Guoprobe well.

Both wells were sampled five times in a
three-week peried. generally purging three o
four casing volumes prior to sampling, (0.3
gailons from the 0.5-inch Geoprobe well and
35 gailons from the four-inch weil). The 0.373-
inch polyethylene mbing with
check ball valve worked fine
for purging the Geoprobe
well: a stainless smeet numic
bailer was used for sampling:
The samples were sent to a
local lab and analyzed for
BTEX using EPA Method 602
and for YOCs using EPA
Method 3240. The accompa-
nying tables show the results.
Toluene was not detected.

According to Volker. "in-
formation from the 0.5-inch
Geoprobe well compares fa-
vorably with that from the
four-inch well," (Tables 2 and
3). "The 0.3-inch well has
slightlv higher mean concen-
trations of benzene and
ethylbenzene.” (for EPA
Method 602. shown in Tabie 1), The 0.5-inch
well generally shows the least variation trem
the concentration means.

[n summing up the results, Volker stated
that in addition te producing comparable or
berter results. the 0.3-inch Geoprobe weils
aiso decreased costs and iime for weil instal-
lanion, gready diminished volumes and cosis
tor disposal of development and purge water.
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A conductivity log taken of Well No. 1 at the
Calitornia parking lot site. Groundwater was
determined to be at 33 feet. The prepack
sereen well was set from 28-16 feet
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Larger Diameter Geoprobe
FProbe Rods Now Availabie

snecial Late-lreaking snoouncement VLW aver drgnietor oo
oy e TN dn {H.l“(l.f?-'l' IR ETR L R TN P I
Designed to withstand the rfigors of percussion probing, two new sizes
ot Geoprobe rods are entering the direct push market. A 1.25-inch and
2.125-inch probe rod. are sroager. water tight. and will be faster to
connect to the tool string. All of this adds up to reduced cost of operation
for your company
The new rods also have larzer inside diameters than the standard
Geaoprobe rods. which will enable the probing technican o use a greater
assortment of testing equipment and momorng well components n the
tield. A larger diameter probe rod also means a more durable rod which
is more rigid and less prone to bending and breakage.
The new rods come with a complement of pull caps. drive heads. and
dnve caps for use with your Geoprobe soil and groundwater samplers.

Call your Geoprobe Technical Service Rep for details.

Board Approves Weils cont.

did not produce any "expensive” drill cuttings. and provided reliable data
io mack and model groundwarer conditions.

For more information about the Los Angeles project, you can contact
Scott Traub. Robert Loeffler, or Nuel Henderson at Advanced
GeoEnvironmental, 714-996-5151. For a complete copy of the l4-page
report (prepared June. 1996) and accompanying data, call us at Geoprobe
Systems at 1-300-GEQPROBE (1-300--136-7762). Voiker can also be
reached here at Geoprobe if vou'd like to find out more information about
the prepacked screens and California project.

1

Comparison nm.s-me:a;:;mbehpuked Weils
to Conventional $-inch Monitoring Weils
| WELL Benzrne | Ethylbenzene
DIAMETER | EPA&02 IEPASZ-ID | EPace2 | EPag20
Arithmeric Mean |
0.5-inch 1210 e | o9 | o0 |
inch 1034 952 | g9rs | 9215 |
Standard Deviauon |
f1.5-inch | sa77 | ses | amss0 | oans |
| inca | mzas [ esas | 4wr | oasss |

Putslintvar Geog Synmma
Prasidant Mad Kajr
Vies Presic Tom Chnsty
Esitor Gayle Lacey

The Probing Times is the official newsietter of Geoprobe Systems. Tha
publication 1S gesigned to acquaint the reader with the gecole and the products
at Geoprone Systems, 1o ntraduca new inngvation, and to examine whera and
how peaple are using Geoorobe proaucts. Suggestians for future newslerer
articles or Geoorbe nnovatons are weicoma. Cail us at 1-800-436-77562.

Gaoprobe Systams is a Aegisterad Trademark of Xeyr Snginewring, Inc.

Asad Al-Maiazi (left) with Mayfair Petroleum in Warsaw, Poland,
is Geoprobe's representative in Poiand, the Czech Repubiic, and
Hungary. Asad taured Geoprobe headquarters this spring and
viewed some of the new tools and equipment R&D has been
working on. Geoprobe's Vaiker Wittig makes a great tour guidaf

Tabfe 2

Laboratory Results for Warter Sampies — EPA Methad 602

B3.5~inch Well vs d-inch Well
{resulty in micTograms per liter rugrl)

Well/Dare Benzene | Tolumme | Ethivibenzene | Toul Xylenes
AGE-1 [413-96] | 1200 | D 1.200 140
| AGE-L{e-696 | 1200 | D 930 100
2|7 AGE-I (+299) | 1300 | D 1.200 130
®| AGE-1[s-3.96] | 1200 ND | 0 ND
AGE-| [5-6-96 1300 ND | 950 ND
I | i I
AGE-1A [+-18-96])| 1100 o | 4s0 i8
r. AGE-1A [+-25-96] | 1.300 ND | i.200 311]
=
§ AGE-1A [+-2996]| 570 | ND | ND ND
AGE-IA[S-396] | 1000 | ND | %40 ND
LJ_ AGE-1A[5-6-06f | 1200 | xD | 140 ND
| Table 3

Laharatory Results for Water Samples — EP A Method 3240

0.5-inch YWell vs Jeinch Well
{resus in mictoerams oer iiter ruel)

[ Wetl Dae ' Benzeme Taivene | ‘Ethvibv:nz:ncj' Toul Xvienes |
| AGE-i[tigef | L0 | ND | v | ND
[ | AGE-i [+26-96] 1300 | ND | 100D | ~D
{3 AGE-i [F2996) | 1100 | SD | Lo | ~D
P | AGE-1 [3-3-96] Lo | sD | ) | ~D
| AGE-i [T-0-98] 1,100 ND | ND | ~D
' |
AGE-iA [4+18-983) T80 ~ND | ~D [ D
AGE-iA [+26-48]0 1000 | ND o0 | ~D
'_5 AGE-IA ,[-L:‘)-%ii gt | w0 | <30 : D
" SGE-1A (5300 ) D i AZ0 | “D
AGE- LA [Sa0] 0 1LI00 | ND | Ll | D




From: Kewvin Pope Ta Tormn Pnce

Advanced
GeoEnvironmental, Inc.

10 June 1996
AGE Project LAG31J7.272

Subject: Performance Comparison of 0.5-Inch Vs. 4-Inch Ground Water Monitoring Wells
' Test Site in West Los Angeles, Los Angeles, California

Dear Mr.

Under your supervision, ddvanced GeoEnvironmental, Inc. (AGE) in conjunction with
EnviroProbe (EP) conducted a comparison test between a 0.5-inch monitoring well, instailed
using the direct push technology of a CGeoprobe 5400, and a standard 4-inch ground water
monitoring well installed approximately five feet upgradient from the 0.5-inch well by a hollow-
stem auger drill rig. The purpose ‘of this letter is to update you on the final analytical results
obtained from paired ground water sampiles collected from the wells over a 19-day test period.

WELL INSTALLATION

The 0.5-inch diameter well (AGE-1) was set on 1] April 1996 using a Geoprobe 5400 and two
man crew supplied by EnviroProbe. The well was set by preprobing a hole to 28 feet below
surface grade (bsg), then continuously coring the soil using a 1.5-inch. diameter Macro-Core®
sampler from 28 feet bsg to 46 feet bsg. A flight of 2-inch rods with a self locking expendable tip
was driven to 46,5 feet bsg. Six 1.5-inch O.D. by 3 foot long prepacked 0.010 slotted screens
attached to 28 feet of 0.5-inch blank schedule 830 PYC were then lowered through the 2-inch
rods. The well screen and casing was snap locked onto the expendable tip, to secure the well. The
well was then completed by pouring #1/20 silica sand down the 2-inch rods to fill the annuiar
space around the prepacked screen up to approximately 2 feet above the screened interval.
Number 8 bentonite sand was then poured down the 2-inch rods as they were being puiled out of
the ground, and was hydrated, to a depth of 2 feet bsg. The upper 2 feet of annular space were
sealed with concrete. A piece of 4-inch PVC was set around the uppermost portion of the 0.5-
inch PVC well, and fitted with a locking cap. Finaily, an 3-inch flush mounted monitoring well
cover was instalied. '

A 4-inch ground water monitoring well (AGE-1A) was installed approximately five feet away
from AGE-1 on 15 April 1996. The well was installed utilizing a CME-75 drill rig and three man

3315 E. Miraloma Avenue, Suite (17, z\naheilll. California 92806
Telephone (714) 996-5151  FAX (714)996-5182

Date: 5/29/98 Time: 10:42:50 AM Page Zof '3




From: Kewn Pope Ta: Tam Price Date: 5/29/98 Time: 10:42:50 AM Page 3 of 14

Mr, James Ross
10 June 1966
Page 2 of 6

crew supplied by Cascade Drilling. The pilot boring was advanced with 10-inch hollow siem
augers. The well construction of AGE-1A was carcfully matched 1o thut of AGE-1, with the same
total depth, screen slot size, and screened interval,

The wells were developed by surging and purging. Approximatcly 110 gallons of water were
purged from AGE-1A, and 16 gallons were purged frum AGE-1.

PURGING AND SAMPLING PROCEDURES

Compurison sampling of the two wells commenced on 18 April 1996, and the two wells were
subsequently purged and sampled on 26 April, 29 April, 03 May and 06 May, 1996. Both wells
were purged of three to four casing volumes of water and allowed 10 achieve at least 90%
recovery of their initjal static water level prior to sampling. AGE-1 was purged and sampled
prior to initiating the purge of AGE-1A to prevent the drawdown associated with purging AGE-
1A from affecting the resulis from AGE-1. Generally, 0.5 galion was purged from AGE-1,
except on 29 April, when 8.0 gallons were purged 10 test the effectiveness of the 0.5-gallon purge
vohunes. Thirly-five gallons were purged from AGE-1A during each sampling event. The purge
volume of AGE-1 was thought to be too small to affect the results from AGE-]A,

sAd3E-] was purged by manually pumping a line of 3/8-inch polycthylene tubing equipped with 2
‘ball valve to lifi the water to the surface. AGE-1A was purged with a 2-inch downhole pump for
each sampling event. Temperature, pH, and electrical conductivity of the purged water was
monitered Lo confirm stability of these parameters prior 10 sampling.

- During the first three sampling evems, ground water samples were collected from AGE-]
utilizing a new, clean 3/8-inch diameter poly line equipped with a'Ball valve at its base as a bailer

_ to tetrieve 3 water sample. Water samples were collected. from AGE-1 during the last two

- sampling events wtilizing a decontaminated 3tainless steel bailer. All water samples collected
from AGE-1A were retrieved in new disposable polyethylene bailers equipped with a bottom
sampling device. The samples were dispensed into EPA approved 40-ml glass VOA vials with
Teflon-lined caps. The vials were completely filled to eliminate headspace. The samples werc
labeled with date, time, well designation and the sample collectors initials. The samples were
immediately transported in chilled container under chain-of-custody to Core Laboratories (Core
Lab) in Anaheim.

The samples were analyzed for benzene, toluene, ethylbenzene and total xylenes (BTE&X) using
EPA Method 602. To aid in the project, Core Lab aiso ran the samples for volatile organics using
EPA Method 8240. Core Lab analyzed both the sample and sample duplicate collected from
AGE-1 during the final sampling event. The resuits for the sample and sample duplicate were
averaged and treated as a single sample for the following discussions.




From: Kevin Pape To: Tom Price Date: 5/29/98 Time: 10:42.50 AM Page 4 of 14

Mr. James Ross
10 June 1996
Page 3 of 6

RESULTS

Samples obtained from AGE-1, the 0.5-inch diameter monitoring well, contained benzene at
concentrations that ranged from 1,150 micrograms per liter (g/1) to 1,300 »g/1 as determined by
EPA Method 602, and ranged from 1,100 to 1,300 ng/l as determined by EPA Method 8240,
Ethylbenzene concentrations ranged from 720 wg/l to 1,200 g/l by EPA Method 602, and
ranged from less than the detection limit of 500 ug/l to 1,100 xg/l as measured by EPA Method
8240. Toluene was not detected by either EPA Method 602 or EPA Method 8240, and total
xylenes were only detected by EPA Method 602, with concentrations ranging from less than the
method detection limit (50 wg/1) to 140 g/,

The concentration of benzene in AGE-1A, the 4-inch diameter monitoring well, ranged from 570
ug/l to 1,300 g/l as determined by EPA Method 602, and ranged from 750 g/l 10 1,200 g/ as
determined by EPA Mcthod 8240, Ethylbenzene concentrations ranged from less than the
method detection limit (50 wg/l) to 1,200 g/l by EPA Method 602, and ranged from less than
the detection limit of 500 wg/l to 1,200 xg/1 as measured by EPA Method 8240. Toluene was
detected only by EPA Method 602 at 20 g/l, and total xylenes were only detected by EPA
Method 602, with concentrations ranging from less than the method detection limit (50 ng/1) to
110 uefl.

As determined by EPA Method 8240, benzene, ethylbenzene and total xylenes had slightly
higher than average concentrations in AGE-1 on 29 April 1996, when 8 gallons (sixteen times
the calculated required purge volume) were purged prior to sampling. EPA Method 602 detected
slightly lower than average benzene concentrations and slightly higher ethylbenzene
concentrations in AGE-1. These concentrations were not much different from the mean
concentrations for each analyte determined by either analytical method, indicating that greater
purge volumes for the 0.5-inch well were not necessary to achieve representative samples.

Tables | and 2 show the data for both wells using the two analytical methods. The data for
benzene and ethylbenzene are compared for the two wells separately by analytical methods and
analytes in Figures 1 through 4. Figures 5 and 6 are log-log cross plots of benzene and
ethylbenzene concentrations for both wells as determined by EPA Methods 602 and 8240,

respectively.

The four to five positive values for benzene and ethylbenzene for each well and analytical
method are the minimum number of data points required to determine statistical means and
standard deviations for data group comparison purposes. The following table shows these
statistical parameters:




From: Kevin Pope To: Tem Price Oate: 5/25/88 Time: 10:42:30 AN Page S ot 14

Mr. James Rass
10 June 1996
Page 4 of 6

0.5-Inch 1,210 ), 160 975 9210 |

4-Inch 1,034 952 997.5 927.5

0.5-Inch 54.77 §9.44 218.40 211.82 "

4-Inch 28245 165.14 410.7 182.46 ﬂ
T e T ———
DISCUSSION

The data in the table above and graphically presented in Figures 1 through 4 show that in general,
the information obtained from the 0.5-inch well compares well with that from the 4-inch well. It
can be scen in the table that the mean benzene concentrations were slightly higher and that the
mean ethylbenzene concentrations were slightly lower in samples obtained from the 0.5-inch
monitoring well, regardless of the method of analysis. In addition, the least variation from the
concentration means oceurs in the samples collected from the 0.5-inch well with the exception of
ethylbenzene as analyzed by EPA Method 8240, where the standard deviation for daia from the
0.5-inch well slightly exceeds that from the 4-inch well, These relationships are evident in
Figures 1 through 4, wherein the concentration data from the 0.5-inch well is generally more
linear, with less pronounced fluctustions than the daw from the 4-inch well, demonstrating
greater stability of the data obtained from the 0.5-inch well.

The differences between the mean concentrations of the analytes, as determined by the two
analytical methods are also smaller for the 0.5-inch well compared to the 4-inch well, i.e., the
difference between mean benzene concentrations as determined by EPA Method 602 compared
to EPA Method 8240 for the 0.5-inch well is 50 zg/, and is 82 /1 for the 4-inch well.

Which well more accurately reflects ground water conditions in the swrounding saturated zone?
While other interpretations of the data are possible, two come easily to mind:

J. The 4-inch well more accurately represents the surrounding ground water conditions and
the 0.5-inch well is too slow to react to variation of the surrounding ground water,
creating Lthe apparently more stable results observed; or
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Mr. James Ross
10 June 1996
Page 5 of 6

2. The removal of 35 gailons of ground water from AGE-1A during purging may induce
some turbulcent flow of ground water into the well casing, causing stripping of somc
volatilc organic compounds from the ground water, resulting in gencrally lower
coneentrations detected and greater variability of analytical results,

If interpretation number ! is correct, and assuming that the water sample collected from the 4-
inch well is more representativc of actual ground water composition, excessive purging of AGE-
1, such as occurred on 29 April 1996, would be cxpected to produce a ground water sumple with
analytical results more similar 1o the paired sample from AGE-1A, and showing some difference
from previous results from AGE-1. The results were actually among the more divergent between
wells as analyzed by EPA Method 602 (Figures 1 and 3) and were not notably closer between
the wells as analyzed by EPA Method 8240 (Figures 2 and 4). Compared to prcvious and
subsequent analytical resuits from AGE-1 samples, the sample collecied afler excessive purging
showed no significant difference, indicating great stability of results from the 0.5-inch well, and
that greater purge volumes from the 0.5-inch well (AGE-1) are not required to obtain
representaiive ground water samples.

If interpretation number 2 is correct, one would expect samples from AGE-1 to have slightly
higher concentrations of hydrocarbons due to reduced turbulent flow in the smaller diameter well
casing, which is what was observed.

Intuitively, hydrocarbon concentrations in representative ground water samples would be
expected to exhibit only slight variations over short periods of time due to the usually slow rate
of movement of ground water. The stability of analytical results from the 0.5-inch well and the
 slightly higher mean concentrations of the detected analytes leads us to conclude that the water
samples collected from the 0.5-inch well may be the more representative of actual ground watcr
conditions,

A useful way of comparing data to determine whether one-data set 18 similar 1o or substantiaily
different from a second data set is to cross plot two variables. If the data sets are essentially
similar 10 one another, they should plot in the same general region, conversely, if the data sets are
substantially different from one another, they would piot in different regions. Benzene and
ethylbenzene concentrations were cross plotted to compare the data sets. Figure 5 shows the
cross plotted data as determined by EPA Method 602, while Figure 6 shows the daia as
determined by LPA Method 8240. Both plots lack one or two data points due to non-detect
results, which cannot be plotted on a log-log ¢ross plot. The remaining data on cach cross plot
show the results from the 0.5-inch well (o fall within a broader region of data points from the 4-
inch well, as in Figure 3, or the data from both wells plots together in a rather tight region, as in
Figure 6. These two plots strongly suggest to us that the data acquired from the 0.5-inch well is
as representative of the surrounding ground water conditions as the data from the 4-inch well.

We feel that regulatory approval of the use of 0.5-inch ground water monitoring wells will
greatly help clients and consultants in the environmental field by significantly Jowering well
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Mr. James Ross
10 June 1996
Page 6 of 6

installation and monitoring costs without loss of data integrity. The benefits to all involved
include:

1. Decreased cost for instailation of 0.5-inch monitoring wells Vs. 4-inch monitoring wells
{(approximately $30/ft Vs. $40/11); and

2. Greatly diminished volumes, and therefore costs for disposal, of auger returns,
development water and purge water.

3. Reliable data to track and model ground water conditions.

AGE would like to continue testing and using the 0.5-inch wells on active projects. AGE would
appreciate your comments and thoughts on this subject.
¢

If we can be of further assistance to you in regard to this matter, please contact our office at (714)
996-5151.
Sincerely,

Advanced GeoEnvironmental, Inc.

Nuel C. Henderson, Jr. Scott Traub
Senior Staff Geologist ~ Director of Operations
Advanced GeoEnvironmental, Inc. EnviroProbe

Registered Geologist No. 5837
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TABLE 2
LABORATORY RESULTS FOR WATER SAMPLES
EPA METHOD 8240
0.5-Inch Well Vs, 4-Inch Well
Results in micrograms per liter (g/l)

 Bewone | Tohene | Ehylbenzenc N

| AGE-1-4/18/96 1,200 ND 930 ND W
AGE-1-4/26196 1,300 ND 1,000 ND %
AGE-1-4/29/96 1,100 ND 1,100 ND 2
AGE-1-5/3/96 1,100 ND 610 N N
AGE-1-5/6/96 1,100 ND ND ND ]}> ¥
AGE-1A-4/18/96 750 ND D ND ||
| AGE-1A-4/26/96 1,000 ND 260 ND ||
AGE-1A-4129/96 910 ND 830 N |
AGE-1A-5/3/96 960 ND 820 ND |
AGE-1A-5/6/96 1,200

Note: Detection limit = 500 g/l




Figure 1: Benzene Concentrations, 0.5" Well Vs 4" Well, EPA 602
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Figure 2: Benzene Concentrations, 0.5" Well Vs 4" Well, EPA 8240
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