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APPENDIX A

FIELD METHODS

1.0 SOIL GAS SURVEYS

Soil gas surveys were conducted at Sites 7A and 14 to provide plume definition and to aid in
locating monitoring wells. Surveys were performed by Hydro-Geo-Chem of Tucson, Arizona. Its report of
the surveys is included as Appendix I to this report. Methods used in performing the surveys are described
in the Hydro-Geo-Chem report.

The original sampling grid at Site 7A consisted of 63 sampling points on approximately 50-foot
centers. Seven sample points were added during the survey, bringing the total number of points to 70. The
sampling grid at Site 14 consisted of 44 sampling points on varying centers due to the irregular shape of
the area. After the soil gas survey was completed, a California-licensed surveyor surveyed the sample
points. Horizontal control was provided by the California State Plane Coordinates (Zone 3, NAD 27). The

surveyor did not compute elevations for the soil gas points.

2.0 GEOPHYSICS

JMM geophysicists surveyed all of the proposed borehole locations prior to drilling to determine
the presence of buried utilities or other subterranean hazards. Locations were surveyed with a Geonics
EM31 Conductivity Meter and a GeoMetrics 856 Magnetometer using a continuous instrument-sweep
approach. Field data were not recorded and permanent acquisition stations were not established. The survey
sweep approach consisted of repetitive back-and-forth profiling over each proposed borehole location. When
the instruments gave no anomalous readings over the proposed location, the geophysicist approved it for
drilling. When the instruments showed anomalies beneath a proposed borehole the geophysicist moved the
borehole to a nearby location that was clear.

3.0 BOREHOLE DRILLING AND SOIL SAMPLE COLLECTION
Between June 18 and July 26, 1991, 81 soil borings were drilled at Alameda NAS. Groundwater

quality monitoring wells were constructed in 37 of the borings. Exploration Geoservices, Inc. of San Jose,
California, was the drilling subcontractor.



Each boring was approximately 15 feet deep. Borings were drilled with a Mobile B-61 hollow
stem auger drill rig equipped with both 7-7/8-inch outside diameter (OD) and 8-1/4 inch OD augers. The
smaller augers were used to drill the soil borings. JMM specified the larger ID augers for the monitoring

well borings to allow easier construction and filter pack installation.

Regardless of the auger size, the borings were sampled continuously to depth using 1.5-foot long,

2.5-inch ID steel split spoon samplers. Samplers were advanced with a 140 pound hammer with a 30 inch

drop.

Once retrieved, the split spoons were opened on clean aluminum foil. The sediment was described
on a borehole log using the United Soil Classification System. A small portion of the sample in a plastic
"Zip-lock" bag for photoionization detector (PID) field screening. The bag was labeled with depth and time
and placed in the sun for 15 minutes. After 15 minutes, the bag was punctured with a PID probe and the

reading recorded on the boring log.

Four samples from each boring were retained for chemical analysis. After the PID screening
sample was removed from the split spoon, and two 8-oz. clear glass jars and two 500-ml amber glass jars
were filled with soil. The 8-oz. jars are for volatile compounds so they were filled as quickly as possible
and with zero head space to inhibit volatilization. JMM collected samples from the surface, the vadose
zone, the depth of the industrial sewer or midway in the boring when there was no industrial sewer nearby,
and the bottom of the boring. This system was altered when discolored soil and/or soil with odors
indicating obvious contamination was encountered. In these cases, the obviously contaminated soil was
sampled regardless of the depth. Duplicates of approximately 10 percent of the samples were collected.
Wherever possible, the duplicates and field samples were taken from the same split spoon. If there was not
sufficient sample recovery the remainder of the duplicate was taken from the next split spoon.

Three to six geotechnical samples were retained from each boring. To collect a geotechnical
sample, the split spoon sampler was lined with three 6-inch long brass sleeves. The sleeves were capped
with tightly fitting plastic caps and labelled the sample with site, boring, and depth. JMM collected
geotechnical samples from both saturated and unsaturated soil and all major lithologies that were

encountered at each site.

Borings in which monitoring wells were not constructed were grouted at the completion of
drilling. Grout consisted of neat cement with approximately three percent bentonite powder. The grout was
installed through tremie pipe inside the augers to ensure that all water in the boring was displaced and that
the boring did not collapse. The drillers withdrew tile augers only after the grout had reached the surface.

A2



Proper decontamination is important to ensure that chemical samples are representative and that
there is no cross contamination. Prior to each day of work, the drill rig, augers, drill tools, and samplers
were steam cleaned with the base's approved source water. The rig and equipment were also steam cleaned if
the crew changed sites during the day. Before each day's drilling, the JMM geologist inspected the rig for

oil, fuel, and hydraulic fluid leaks that could contaminate the samples or site.

During drilling, the drillers cleaned the split spoons in a four bucket decontamination system
between samples. The first bucket contained pre-rinse water from the approved source, The second bucket
contained water from the approved source and Liquinox detergent. The third and fourth buckets contained
deionized water. JMM personnel collected equipment blanks every other day to monitor the quality of the
decontamination system. Blanks were collected by pouring deionized water through a cleaned split spoon

sampler into appropriate water sampler containers.

Besides field screening the soil samples, the PID was used for health and safety monitoring.
Readings were collected from the worker's breathing zone every 5 to 10 minutes and recorded in the field log
book. Simultaneously, readings were collected from an oxygen meter, a combustible gas indicator, a
hydrogen sulfide monitor, a total particulate monitor and a noise dosimeter. All instruments were calibrated
in accordance to manufacturer’s instructions at the beginning and end of each day. Calibration information

was recorded in a separate logbook for each instrument.

Field documentation consisted of labels and chains of custody for the chemical samples, boring
logs, a field log book, and a sample register. The laboratory preprinted the sample labels and chains of
custody forms. Field personnel recorded the date, time, sampler's initials, and depth of the sample on the
labels and chains of custody as the samples were taken. Start and stop times, health and safety screening
results, problems, and other events of the day were recorded in the field notebook. All chemical samples,
duplicates, and blanks were recorded in the sample register.

All soil, water, and waste generated during borehole drilling was transported to a central location
on the base. Soil was placed in storage bins and water was placed in a single, large Baker Tank pending
laboratory results. The waste soil and water will be disposed of properly when laboratory results are
obtained. Other waste materials (personal protective equipment, plastic, etc.) were placed in labelled 55-
gallon drums.

A3



4 0 WELL CONSTRUCITON AND DEVELOPMENT

Groundwater monitoring wells were constructed in 37 of the 81 borings drilled at Alameda NAS.
Wells were designed to intercept the first water bearing zone while not extending into the second zone. To
accomplish this, the wells are constructed with 10 feet of screen extending downward from approximately 1
foot above the water table. When aquitards were encountered, shorter screens were used (extending from 1
foot above the water table to the depth of the aquitard). For purposes of this field program the geologist
considered clay layers greater than 1-foot-thick to be aquitards.

Wells were constructed inside the hollow stem augers with 2-inch diameter Schedule 40 PVC
casing and screen. The screen slot size was 0.010-inch. A threaded shoe was placed on the bottom of wells
where the screen was a full 10 feet long and a slip cap with at least three stainless steel retaining screws was
placed on wells with screens shorter than 10 feet. All joints were flush threaded and watertight. The drillers
used no solvent or glue on the casing joints. As discussed above, the drillers installed screens that are
shorter than 10 feet long in some wells in order to not penetrate aquitards. In these wells, boreholes were
backfilled with bentonite chips to the appropriate depth prior to installing casing. When flowing sands
were encountered, water from the bases approved source was added to the borehole prior to installing the
casing. The water provided hydraulic head to keep the sand from flowing into the augers during well

construction.

A filter pack of #2/16 Monterey sand was poured around the slotted interval of the casing. As the
filter pack level rose in the annular space, the augers were incrementally removed. The sand level in the
auger was monitored with a weighted tag line to ensure that a small amount of sand remained in the augers
at all times to prevent borehole sloughing. The filter pack typically extended from the bottom of the well
to one foot above the screened interval.

After filter pack installation, a sanitary seal of bentonite pellets was installed using the same
technique. Typical sanitary seal thickness was 1 to 2 feet depending on well depth. Because there was
some concem about the hydrating properties of the brackish groundwater encountered at NAS Alameda, a
small cup of pellets was hydrated with the same water used in the well simultaneously with the seal. The
seal was considered complete when the pellets in the cup were hydrated. After the seal was hydrated, the
well was grouted to the surface with a mixture of neat cement and approximately three percent bentonite
powder. The grout was installed in annular space between the well casing and the augers in the same
manner as the filter pack and bentonite seal.

A4



After the grout had cured, the wells were finished with a surface completion consisting of a locking
steel stove pipe and flush-mounted Christie Box. The concrete was sloped slightly away from the Christie
Box so water will not pond on the box lid. A State of California licensed surveyor then surveyed the well
casing relative to the State Plane Coordinate System (Zone 3, NAD 27) for horizontal control, and Mean

Low Low Tide markers for vertical control.

Well development techniques included bailing, swabbing, and pumping. Approximately 10
gallons of water were bailed from the well which was then swabbed for 30 minutes. After swabbing, an
additional 5 gallons of water was then bailed from the well. A bladder pump was used to remove the
remainder of the water. A total of three well borehole volumes was removed. A new hose was placed on
the bladder pump for each well and all bailers and bailer parts were steam cleaned between wells. JMM
personnel measured and recorded conductivity, temperature, pH, and turbidity at the beginning of
development and every 5 gallons afterward.

Field documentation for monitoring well construction and development consisted of boring logs,
field notebooks, well construction logs, and development logs. The screened interval, blank casing interval,
sand pack, seal, grout interval, and amount and type of well materials was recorded on both the boring log
and the well construction log. Start and stop times, daily events, and problems were recorded in the field
notebooks. Calculations, removed volumes, and parameter measurements were recorded on the well

development logs.

All water generated during the well construction and development process was collected and
transported it to a central location on the base for storage in a Baker Tank pending laboratory results. The
water will be properly disposed when JMM receives laboratory resuits.

5.0 GROUNDWATER SAMPLE COLLECTION

Groundwater samples were collected from the 37 groundwater quality monitoring wells installed for
this project. Sample analytes varied by site and are listed in Section 4.0 of this report. In order to compute
groundwater gradients, the water levels in of all the wells at a site were measured prior to any sampling.

Measurements were made relative to the top of the well casing.

Groundwater sampling followed a five-step procedure. First, the water level was measured and the
volume of the submerged well boring (well casing plus filter pack) computed. Second, the well was purged
of three well bore volumes with a Teflon bailer. If the well purged dry, it was sampled after recovering to
80 percent of its original water level. During purging, the conductivity, temperature, pH, and salinity of
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the water was measured and recorded after every 5 gallons. Third, after purging was completed, a sample
was collected with the same bailer used for purging. In order to obtain representative samples, all samples
were collected from the middle of the screened interval. Duplicate samples were collected from
approximately 10 percent of the wells. Fourth, the samples for dissolved metals samples were filtered
through disposable 0.45 micron filters and preserved with appropriate acids and bases as specified by the
laboratory. Finally, samples were packed in ice for shipping. All of the day's VOC samples were shipped
together with a trip blank. The laboratory analyzes trip blanks to determine if volatile compounds leaked

from any of the sample containers and possibly cross contaminated the samples during shipment.

All bailers, bailer parts, and water level probes were steam cleaned at the beginning of each day
using the base's approved water supply. A sufficient number of bailers were on site to do a complete days
sampling without having to steam clean again. During the day, water level probes were cleaned with
Liquinox soap and deionized water between wells. A new nylon cord was used for each bailer; nylon cord
was never reused. Equipment blanks were collected every other day to monitor the quality of
decontamination. The blanks were taken by pouring deionized water into a cleaned bailer and then pouring
the water from the bailer into appropriate water sample containers. The laboratory analyzed the equipment
blanks for the site specific analytes.

Field documentation for groundwater sampling consisted of labels and chains of custody for the
water samples, water sample logs, a field log book, and a sample register. The laboratory preprinted the
sample labels and chains of custody forms. Field personnel added the date, time, sampler's initials, and the
pH and conductivity of the water to the labels and chains of custody as the samples were taken. Recorded
information included the amount of purged water, the conductivity, pH, temperature, and salinity of the
water. The field log book was used to record start and stop times, problems, and other events of the day.
All samples, duplicates, and blanks were recorded in the sample register.

All purged water was collected in 55-gallon drums and transported to a central location on base,
where it was transferred to a single large Baker Tank. The water in the Baker Tank will be analyzed and

disposed of properly.
6.0 SLUG TESTING

Rising head slug tests were performed in each monitoring well to determine the in-situ
permeabilities of the aquifers. The slugs were constructed of 5-foot lengths of 1-inch diameter PVC pipe.

The pipe was filled with clean sand and both ends were sealed watertight. Slugs were cleaned with Liquinox
soap and deionized water prior to use in each well. A new nylon cord was also used for each well.
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Data were recorded with a Hermit 1000B data logger and a 10 psi transducer. The transducer was
lowered to near the bottom of the well and secured with duct tape to prevent it from moving. The slug was
then placed in the well and the water level allowed to recover. The water level was allowed to stabilize and
the data logger programmed. For the rising head test, the slug was quickly withdrawn from the well while
simultaneously starting the data logger. The water level was allowed to recover to at least 80 percent of its

original level before the test was stopped.

Data from the data logger data transferred to a micro computer with a computer interface cable and a
manufacturer-supplied software package. Data were plotted and analyzed using the commercial software
package (AQTESOLYV Aquifer Test Solver ver 1.00). This package uses the Bouwer and Rice method for

partially penetrating unconfined aquifers.

A-7



APPENDIX B
NAS ALAMEDA - SITE 4
SURFACE SOIL ANALYTICAL RESULTS FOR GENERAL CHEMICALS

Sample Number B04-01 B04-02 B04-03 B04-04 B04-05 B04-06 B04-07 B04-08 B04-09
Date Sampled 09/05/91  09/05/91  09/05/91  09/05/91  09/05/91  09/05/91  09/05/91  09/05/91  09/05/91
Depth of Sample 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0t 0.0 fit 0.0 ft 0.0 ft
PARAMETER REPORTED
PHYSICAL PARAMETERS-LAB

MOISTURE (% wet wt.) 1.5 86 7.6 6.6 78 1.7 6.1 6.4 1.6
TOTAL ORGANIC CARBON (% dry wt.)

TOC as CARBON (0OC/1.724)* 0.174 0.174 1.91 0.058 < 0.058 0.348 0.232 0.174 0.348

ORG. CONTENT (OC), Total @440 C 03 03 33 0.1 < 01 0.6 04 03 0.6
ANIONS (mg/kg-dry)

CYANIDE 1 < 0.5 < 0.5 < 0.5 < 05 < 05 < 0S5 < 0.5 16

Duplicate

Sample Number B04-10 B04-11 B04-11 B04-12 B04-13 B04-14 B04-15 B04-16 B04-17
Date Sampled 09/05/91  09/05/91  09/05/91  09/05/91  09/05/91  09/05/91  09/05/91  09/05/91  09/05/91
Depth of Sample 0.0 ft 0.0ft 0.0ft 0.0 ft 00t 0.01t 0.0 ft 0.0t 0.0 ft
PARAMETER REPORTED
PHYSICAL PARAMETERS-LAB

MOISTURE (% wet wt.) 8.8 84 6.1 13.5 9.3 12.8 11.7 10.7 92
TOTAL ORGANIC CARBON (% dry wt.)

TOC as CARBON (0C/1.724)* 0.406 0.174 0.754 0.116 < 0.058 0.812 0.638 1.16 1.28

ORG. CONTENT (OC), Total @440 C 0.7 03 1.3 0.2 < 0.1 1.4 1.1 2.0 22
ANIONS (mg/kg-dry)

CYANIDE < 0.5 <05 < 0.5 < 0.5 <05 1 1 19 2

Notes: NA = Not analyzed
< = Analyte reported below detection limit
* = conversion to TOC (Black, 1965) Sheet 1 of 35 Site 4 - Surface Soil - General Chemicals



APPENDIX B
NAS ALAMEDA -SITE 4
SURFACE SOIL ANALYTICAL RESULTS FOR GENERAL CHEMICALS

Sample Number B04-18  BO4-19  B04-20  W04-01  W04-02
Date Sampled 09/0591  09/0591  09/0591  09/06/91  09/06/91
Depth of Sample 0.0 ft 0.0 ft 0.0t 0.0 ft 0.0 ft
PARAMETER REPORTED
PHYSICAL PARAMETERS-LAB

MOISTURE (% wet wt.) 111 12.7 12 14 63
TOTAL ORGANIC CARBON (% dry wt.)

TOC as CARBON (OC/1.724)* 0.696 0.580 0.522 NA NA

ORG. CONTENT (OC), Total @440 C 12 1.0 09 NA NA
ANIONS (mg/g-dry)

CYANIDE 1 3 <05 9 7870

Notes: NA = Not analyzed

< = Analyte reported below detection limit
* — conversion to TOC (Black, 1965) Shee® ~ ~f 35 Site 4 - Surface Soil - General Chemic-’



APPENDIX B
NAS ALAMEDA -SITE 5
SOIL ANALYTICAL RESULTS FOR GENERAL CHEMICALS

Duplicate Duplicate Duplicate

Sample Number B05-01-000 B05-01-003 B05-01-003 B05-01-010 B05-01-010 B05-01-014 B05-02-000 B05-02-000
Date Sampled 07/16/91 07/16/91 10/15/91 07/16/91 07/16/91 07/16/91 07/16/91 07/16/91
Depth of Sample 001t 3oft Joft 10.0 fi 10.0 fi 14.0 ft 0.0ft 0.0 ft
PARAMETER REPORTED
PHYSICAL PARAMETERS-LAB

MOISTURE (% wet wt.) 5.5 44 6.3 219 20.0 309 5.5 5.8

pH, SED (Std.Units) NA NA NA NA NA 8.7 NA NA
TOTAL ORGANIC CARBON (% dry wt)

TOC as CARBON (0C/1.724)* NA NA NA NA NA 0.116 NA NA

ORG. CONTENT (OC), Total @440 C NA NA NA NA NA 02 NA NA
ASBESTOS (%)

ASBESTOS, TOTAL NFAD NFAD NA NFAD NFAD NFAD NFAD NFAD
ANIONS (mg/kg-dry)

CYANIDE < 05 < 0.5 NA < 0.6 < 06 < 0.7 < 0.5 <05

Notes: NA = Not analyzed
NAFD = No Asbestos Fibers Detected
* = conversion 10 TOC (Black, 1965) Sheet 3 of 35 Site 5 - Soil - General Chemicals



APPENDIX B
NAS ALAMEDA -SITE §
SOIL ANALYTICAL RESULTS FOR GENERAL CHEMICALS

Sampile Number B05-02-003 B05-02-010 B05-02-015 B05-03-000 B05-03-004 B05-03-010 B05-03-014 B05-04-000
Date Sampled 071691 07/16/91 07/16/91 07/2491 07/24/91 07/24/91 07/2491 07/2391
Depth of Sample Jon 10.0 ft 15.0 ft 0.0 ft IS 9.5t 14.0 ft 231t
PARAMETER REPORTED
PHYSICAL PARAMETERS-LAB

MOISTURE (% wet wt.) 45 15.5 335 78 6.2 18.4 325 3.1

pH, SED (Std.Units) NA 8.4 NA NA 7.9 NA NA NA
TOTAL ORGANIC CARBON (% dry wt)

TOC as CARBON (OC/1.724)* NA 0.290 NA NA 0.232 NA NA NA

ORG. CONTENT (OC), Total @440 C NA 0.5 NA NA 0.4 NA NA NA
ASBESTOS (%)

ASBESTOS, TOTAL NFAD NFAD NFAD NFAD NFAD NFAD NFAD NFAD
ANIONS (mg/kg-dry)

CYANIDE <05 <05 < 0.7 <05 < 05 < 06 < 0.7 <05
Notes: NA = Not analyzed

NAFD = No Asbestos Fibers Detected
* = conversion to TOC (Black, 1965) Sheet 4 of 35 Site 5 - Soil - General Chemicals



APPENDIX B

NAS ALAMEDA -SITE 5
SOIL ANALYTICAL RESULTS FOR GENERAL CHEMICALS

Duplicate

Sample Number B0S-04-002 B0S-04-008 B05-04-014 BO05-04-014 B05-05-000 B05-05-003 B05-05-008 B05-05-014
Date Sampled 07/2391 07/2381 07/2391 07/23/91 07/1791 07/1791 07/17/91 071791
Depth of Sample 20ft 8.0ft 14.0 ft 14.0 ft 0.0ft 3.0t 8.0ft 14.0 ft
PARAMETER REPORTED
PHYSICAL PARAMETERS-LAB

MOISTURE (% wet wt.) 5.1 17.6 19.7 321 8.9 7.9 17.0 22.5

pH, SED (Std.Units) NA 9.0 NA NA NA NA NA 9.1
TOTAL ORGANIC CARBON (% dry wt)

TOC as CARBON (0OC/1.724)* NA 0.174 NA NA NA NA NA 0.174

ORG. CONTENT (0OC), Total @440 C NA 03 NA NA NA NA NA 03
ASBESTOS (%)

ASBESTOS, TOTAL NFAD NFAD NFAD NFAD NFAD NFAD NFAD NFAD
ANIONS (mg/kg-dry)

CYANIDE < 0S5 <05 <05 < 07 <05 <05 < 05 < 0.6
Notes: NA = Not analyzed

NAFD = No Asbestos Fibers Detected
* = conversion to TOC (Black, 1965) Sheet 5 of 35 Site 5 - Soil - General Chemicals



APPENDIX B

NAS ALAMEDA - SITE §
SOIL ANALYTICAL RESULTS FOR GENERAL CHEMICALS

Duplicate
Sample Number B05-06-000 B05-06-002 B05-06-010 B05-06-010 B05-06-014 B05-07-000 B05-07-002 B05-07-010
Date Sampled 07/1291 07/12/91 071291 07/12/91 07/12/91 07/1291 07/1291 07/1291
Depth of Sample 0.0ft 201t 9.5 ft 9.5t 14.0ft 0.0 Rt 20t 9.5t
PARAMETER REPORTED
PHYSICAL PARAMETERS-LAB
MOISTURE (% wet wt.) 55 6.9 16.6 18.0 235 8.8 1.6 17.7
pH, SED (Std.Units) NA NA 9.5 9.5 NA NA NA 9.4
TOTAL ORGANIC CARBON (% dry wt)
TOC as CARBON (0OC/1.724)* NA NA < 0.058 0.348 NA NA NA 0.174
ORG. CONTENT (OC), Total @440 C NA NA < 0.1 0.6 NA NA NA 0.3
ASBESTOS (%)
ASBESTOS, TOTAL NFAD NFAD NFAD NFAD NFAD NFAD NFAD NFAD
ANIONS (mg/kg-dry)
CYANIDE < 05 < 0.5 < 0.6 < 0.6 < 0.6 <05 < 05 < 06
Notes: NA = Not analyzed
NAFD = No Asbestos Fibers Detected
* = conversion to TOC (Black, 1965) Sheet 6 of 35 Site 5 - Soil - General Chemicals



APPENDIX B
NAS ALAMEDA - SITE 5
SOIL ANALYTICAL RESULTS FOR GENERAL CHEMICALS

Sample Number B05-07-014 B05-08-000 B05-08-002 B05-08-008 B05-08-014 B05-09-000 B05-09-002 B05-09-010
Date Sampled 07/1291 08/08/91 08/08/91 08/08/91 08/08/91 07/12/91 07/12/91 07/1291
Depth of Sample 14.0 ft 0.0 ft 201t 8.0t 14.0 ft 00ft 20ft 9.5t
PARAMETER REPORTED
PHYSICAL PARAMETERS-LAB

MOISTURE (% wet wt.) 19.9 1.6 7.8 17.3 35.0 10.6 6.3 17.5

PH, SED (Std.Units) 9.0 8.1 7.2 6.5 8.9 NA NA 93
TOTAL ORGANIC CARBON (% dry wt)

TOC as CARBON (0OC/1.724)* < 0.058 0.406 0.464 0.116 0.580 NA NA 0.406

ORG. CONTENT (OC), Total @440 C < 0.1 0.7 0.8 0.2 1.0 NA NA 0.7
ASBESTOS (%)

ASBESTOS, TOTAL NFAD NFAD NFAD NFAD NFAD NFAD NFAD NFAD
ANIONS (mg/kg-dry)

CYANIDE < 0.6 < 05 < 0.5 < 0.6 < 07 < 05 < 0.5 < 0.6

Notes: NA = Notanalyzed
NAFD = No Asbestos Fibers Detected
* = conversion to TOC (Black, 1965) Sheet 7 of 35 Site 5 - Soil - General Chemicals



APPENDIX B

NAS ALAMEDA -SITE 5
SOIL ANALYTICAL RESULTS FOR GENERAL CHEMICALS

Sample Number B05-09-014 B05-10-000 B05-10-003 B05-10-007 B05-10-008 B05-10-014 BO05-11-000 B05-11-004
Date Sampled 07/1291 07/16/91 07/16/91 07/16/91 07/16/91 07/16/91 07/1791 07/17191
Depth of Sample 14.0 1t 0.01t 3on 7.0 R 80N 14.0 ft 0.0ft 40Mt
PARAMETER REPORTED
PHYSICAL PARAMETERS-LAB

MOISTURE (% wet wt.) 20.5 8.9 6.7 10.3 158 18.8 9.1 8.1

pH, SED (Std.Units) NA NA NA NA NA 9.0 NA NA
TOTAL ORGANIC CARBON (% dry wt)

TOC as CARBON (0C/1.724)* NA NA NA NA NA < 0.058 NA NA

ORG. CONTENT (OC), Total @440 C NA NA NA NA NA < 0.1 NA NA
ASBESTOS (%)

ASBESTOS, TOTAL NFAD NFAD NFAD NFAD NFAD NFAD NFAD NFAD
ANIONS (mg/kg-dry)

CYANIDE < 06 < 0.5 <05 < 05 < 06 < 0.6 <05 < 05
Notes: NA = Not analyzed

NAFD = No Asbestos Fibers Detected
* = conversion to TOC (Black, 1965) Sheet 8 of 35 Site 5 - Soil - General Chemicals



APPENDIX B

NAS ALAMEDA - SITE 5
SOIL ANALYTICAL RESULTS FOR GENERAL CHEMICALS

Sample Number B0S-12-000 B05-12-002 B05-12-008 B05-12-014 B05-13-000 B05-13-002 B05-13-008 B05-13-014
Date Sampled 07/1191 07/11/91 07/1191 07/1191 07/1191 07/1191 07/1191 07/1191
Depth of Sample 0.0t 20t 3.0t 14.0 ft 0.0 ft 2.0ft 8.0t 14.0 ft
PARAMETER REPORTED
PHYSICAL PARAMETERS-LAB

MOISTURE (% wet wt.) 89 8.0 21.2 21.7 10.3 6.4 17.4 24.1

pH, SED (Std.Units) NA NA NA 9.0 NA NA NA 9.3
TOTAL ORGANIC CARBON (% dry wt)

TOC as CARBON (0C/1.724)* NA NA NA 0.406 NA NA NA 0.290

ORG. CONTENT (OC), Total @440 C NA NA NA 0.7 NA NA NA 0.5
ASBESTOS (%)

ASBESTOS, TOTAL NFAD NFAD NFAD NFAD NFAD NFAD NFAD NFAD
ANIONS (mg/kg-dry)

CYANIDE <05 <05 < 06 < 06 < 06 <05 < 06 < 0.6
Notes: NA = Not analyzed

NAFD = No Asbestos Fibers Detected
* = conversion to TOC (Black, 1965) Sheet 9 of 35 Site 5 - Soil - General Chemicals



SOIL ANALYTICAL RESULTS FOR GENERAL CHEMICALS

APPENDIX B

NAS ALAMEDA - SITE 6

Sample Number B06-01-000 B06-01-002 B06-01-008 B06-01-014 B06-02-000 B06-02-002 B06-02-007 B06-02-014
Date Sampled 07/01/91 07/0191 07/0191 07/01/91 07/01/91 07/0191 07/01/91 07/0191
Depth of Sample 0.0 ft 201t 8.0ft 14.0 ft 0.0 ft 201t 6.5 ft 14.0 ft
PARAMETER REPORTED
PHYSICAL PARAMETERS-LAB
MOISTURE (% wet wt.) 6.7 8.1 19.6 274 24.7 1.9 15.5 49.1
pH, SED (Std.Units) NA 9.0 8.9 NA NA NA 94 NA
TOTAL ORGANIC CARBON (% dry wt)
TOC as CARBON (OC/1.724)* NA 0.232 0.174 NA NA NA 0232 NA
ORG. CONTENT (OC), Total @440 C NA 04 03 NA NA NA 04 NA
Sample Number B06-03-600 B06-03-002 B06-03-008 B06-03-014 B06-04-060 B06-04-002 B06-04-007 B06-04-014
Date Sampled 07/09M1 07/0991 07/09/91 07/09/91 07/02/91 07/0291 07/02/91 07/0291
Depth of Sample [ X1 20N 8.0ft 1401t 0.0 ft 201t 6.5t 140 ft
PARAMETER REPORTED
PHYSICAL PARAMETERS-LAB
MOISTURE (% wet wt.) 6.7 5.0 17.7 228 6.4 8.8 10.2 19.6
pH, SED (Std.Units) NA NA 93 NA NA NA 8.8 NA
TOTAL ORGANIC CARBON (% dry wt)
TOC as CARBON (OC/1.724)* NA NA 0.174 NA NA NA 0.406 NA
ORG. CONTENT (OC), Total @440 C NA NA 0.3 NA NA NA 0.7 NA

Notes: NA = Not analyzed

< = Analyte reported below detection limit

* = conversion to TOC (Black, 1965)

Sheet 10 of 35

Site 6 - Soil - General Chemicals



APPENDIX B
NAS ALAMEDA - SITE 6
SOIL ANALYTICAL RESULTS FOR GENERAL CHEMICALS

Sample Number B06-05-000 B06-05-000 B06-05-002 B06-05-005 B06-05-011 B06-06-000 B06-06-000 B06-06-005
Date Sampled 07/02/91 07/02/91 07/02/91 07/02/91 07/02/91 08/05/91 08/05/91 08/05/91
Depth of Sample 0.0 ft 0.0 fit 200t 50t 11.0 ft 0.0 ft 0.0 ft 5.0 fit
PARAMETER REPORTED
PHYSICAL PARAMETERS-LAB

MOISTURE (% wet wt.) 16 13 79 18.2 40.5 43 42 16.9

pH, SED (Std.Units) NA NA NA 9.4 NA NA NA NA
TOTAL ORGANIC CARBON (% dry wt)

TOC as CARBON (OC/1.724)* NA NA NA 0.116 NA NA NA NA

ORG. CONTENT (OC), Total @440 C NA NA NA 02 NA NA NA NA
Sample Number B06-06-011 B06-06-014 B06-07-000 B06-07-002 B06-07-008 B06-07-014 B06-08-000 B06-08-002
Date Sampled 08/05/91 08/05/91 07/09/91 07/09/91 07/09/91 07/0991 07/0891 07/08/91
Depih of Sample 11.0h 140t 0.0 R 20N 8.0t 14.0 it 0.0 ft 20 ft
PARAMETER REPORTED
PHYSICAL PARAMETERS-LAB

MOISTURE (% wet wt.) 40.0 23.1 56 5.5 19.8 204 8.1 8.4

pH, SED (Std.Units) NA 8.6 NA NA 93 NA NA NA
TOTAL ORGANIC CARBON (% dry w)

TOC as CARBON (OC/1.724)* NA 0.290 NA NA 0.638 NA NA NA

ORG. CONTENT (OC), Total @440 C NA 0.5 NA NA 1.1 NA NA NA

Notes: NA = Not analyzed

< = Analyte reported below detection limit

* = conversion to TOC (Black, 1965)

Sheet 11 of 35

Site 6 - Soil - General Chemicals



APPENDIX B

NAS ALAMEDA - SITE 6
SOIL ANALYTICAL RESULTS FOR GENERAL CHEMICALS

Sample Number B06-08-007 B06-08-014 B06-05-000 B06-05-002 B06-09-008 B06-09-014 B06-10-000 B06-10-002
Date Sampled 07/08/91 07/08/91 07/08M91 07/0891 07/08/91 07/0891 07/0891 07/08M91
Depth of Sample 6.5 fit 14.0 ft 0.0 ft 201t 8.0t 140 ft 0.0 ft 201t
PARAMETER REPORTED
PHYSICAL PARAMETERS-LAB

MOISTURE (% wet wt.) 20.5 29.5 10.2 6.7 43 383 6.2 19.5

pH, SED (Std.Units) 9.1 NA NA NA 8.7 NA NA NA
TOTAL ORGANIC CARBON (% dry wt)

TOC as CARBON (0C/1.724)* 0.174 NA NA NA 0.464 NA NA NA

ORG. CONTENT (OC), Total @440 C 0.3 NA NA NA 0.8 NA NA NA
Sample Number B06-10-008 B06-10-008 B06-10-014 B06-11-000 B06-11-002 B06-11-007 B06-11-014 B066-11-014
Date Sampled 07/0891 07/08M91 07/0891 07/02/91 07/02/91 07/0291 07/02/91 07/0291
Depth of Sample SO0R 80Nt 14.0 ft o0ft 20ft 6.5 14.0 ft 14.0 ft
PARAMETER REPORTED
PHYSICAL PARAMETERS-LAB

MOISTURE (% wet wt.) 325 39.2 253 6.9 6.9 49 215 21.5

pH, SED (Std.Units) 8.8 9.1 NA NA NA 80 9.0 8.8
TOTAL ORGANIC CARBON (% dry wt)

TOC as CARBON (0C/1.724)* 0.464 0.464 NA NA NA 0.116 0.290 0.290

ORG. CONTENT (OC), Total @440 C 0.8 0.8 NA NA NA 0.2 0.5 0.5
Notes: NA = Not analyzed

< = Analyte reported below detection limit
* = conversion to TOC (Black, 1965) Sheet 12 of 35 Site 6 - Soil - General Chemicals



APPENDIX B
NAS ALAMEDA - SITE 6
SOIL ANALYTICAL RESULTS FOR GENERAL CHEMICALS

Sample Number B06-12-000 B06-12-002 B06-12-008 B06-12-014 B06-12-014 B06-13-000 B06-13-002 B06-13-008
Date Sampled 07/1091 07/1091 07/1091 07/10/91 07/1091 06/28/91 06/28/91 06/28/91
Depth of Sample 0.0 fit 201t 8.0 ft 14.0 fi 140 ft 0.0 f¢ 1.0 ft 8.0t
PARAMETER REPORTED
PHYSICAL PARAMETERS-LAB
MOISTURE (% wet wt.) 38 (N 20.2 4.5 26.2 17.9 5.2 46.4
pH, SED (Std.Units) NA NA 9.2 NA NA NA NA 93
TOTAL ORGANIC CARBON (% dry wt)
TOC as CARBON (OC/1.724)* NA NA 0.232 NA NA NA NA 3.65
ORG. CONTENT (OC), Total @440 C NA NA 04 NA NA NA NA 6.3
Sample Number B06-13-014 B06-14-000 B06-14-004 B06-14-008 B06-14-014 B06-15-000 B06-15-002 B06-15-005
Date Sampled 06/28/91 06/2791 06/2791 06/27/91 06/2781 06/2791 06/27/91 06/2791
Depth of Sample 140 ft 0.0 ft 35ft 8.0ft 14.0 ft 0.0 ft 201t 5.0 ft
PARAMETER REPORTED
PHYSICAL PARAMETERS-LAB
MOISTURE (% wet wt.) 35.7 7.1 10.9 19.2 226 53 5.8 17.4
pH, SED (Std.Units) NA NA 9.0 NA NA NA NA NA
TOTAL ORGANIC CARBON (% dry wt)
TOC as CARBON (OC/1.724)* NA NA 0.812 NA NA NA NA NA
ORG. CONTENT (OC), Total @440 C NA NA 14 NA NA NA NA NA

Notes: NA = Not analyzed
< = Analyte reported below detection limit

* = conversion 1o TOC (Black, 1965) Sheet 13 of 35 Site 6 - Soil - General Chemicals




APPENDIX B

NAS ALAMEDA - SITE 6

SOIL ANALYTICAL RESULTS FOR GENERAL CHEMICALS

Sampile Number B06-15-014 B06-16-000 B06-16-004 B06-16-008 B06-16-008 B06-16-014 B06-17-000 B06-17-002
Date Sampled 06/2791 06/2791 06/27/91 06/27/91 06/27/91 06/2791 07/09/91 07/0991
Depth of Sample 14.0 ft 0.0t asft 8.0 80t 14.0 ft 0.0 ft 201t
PARAMETER REPORTED
PHYSICAL PARAMETERS-LAB

MOISTURE (% wet wt.) 25.2 718 6.4 16.8 19.9 26.0 10.0 6.8

pH, SED (Std.Units) NA NA NA NA NA NA NA NA
TOTAL ORGANIC CARBON (% dry wt)

TOC as CARBON (0C/1.724)* NA NA NA NA NA NA NA NA

ORG. CONTENT (OC), Total @440 C NA NA NA NA NA NA NA NA
Sample Number B06-17-002 B06-17-008 B06-17-014 B06-18-000 B06-18-002 B06-18-007 B06-18-014 B06-19-000
Date Sampled 07/09M91 07/0991 07/09/91 07/01/91 07/0191 07/0191 07/01/91 06/28/91
Depth of Sample 20t 8.0 fit 14.0 ft 0.0t 20N 651t 14.0 ft 0.0 ft
PARAMETER REPORTED
PHYSICAL PARAMETERS-LAB

MOISTURE (% wet wt.) 8.0 18.6 27.7 73 44 17.9 18.1 9.0

pH, SED (Std.Units) NA 94 NA NA NA 9.1 NA NA
TOTAL ORGANIC CARBON (% dry wt)

TOC as CARBON (OC/1.724)* NA 0.232 NA NA NA 0.638 NA NA

ORG. CONTENT (OC), Total @440 C NA 04 NA NA NA 1.1 NA NA
Notes: NA = Not analyzed

< = Analyte reported below detection limit
* = conversion to TOC (Black, 1965) Sheet 14 of 35 Site 6 - Soil - General Chemicals



APPENDIX B
NAS ALAMEDA - SITE 6
SOIL ANALYTICAL RESULTS FOR GENERAL CHEMICALS

Sample Number B06-19-002 B06-19-007 B06-19-007 B06-19-014
Date Sampled 06/28/91 06/28M1 06/28/91 06/28/91
Depth of Sample 1.0t 651t 6.5ft 14.0ft
PARAMETER REPORTED
PHYSICAL PARAMETERS-LAB
MOISTURE (% wet wt.) 54 19.2 18.7 229
pH, SED (Std.Units) NA NA NA 9.0
TOTAL ORGANIC CARBON (% dry wt)
TOC as CARBON (OC/1.724)* NA NA NA 0.812
ORG. CONTENT (QC), Total @440 C NA NA NA 14

Notes: NA = Not analyzed
< = Analyte reported below detection limit
* = conversion to TOC (Black, 1965) Sheet 15 of 35 Site 6 - Soil - General Chemicals



APPENDIX B
NAS ALAMEDA - SITE 7A
SOIL ANALYTICAL RESULTS FOR GENERAL CHEMICALS

Duplicate

Sample Number B07A-01-000 B07A-01-001 B07A-01-007 B07A-01-012 B07A-01-012 B07A-02-000 B07A-02-002
Date Sampled 06/1991 06/19/91 06/1991 06/1991 06/1991 06/2191 06/2191
Depth of Sample 0.0 f¢ 1.0 R 6.5 ft 11.5ft 115 ft 00Nt 20ft
PARAMETER REPORTED
PHYSICAL PARAMETERS-LAB

MOISTURE (% wet wt.) 6.6 9.8 20.5 49.1 48.1 52 278

pH, SED (Std.Units) NA NA 8.8 9.3 NA NA

NA

TOTAL ORGANIC CARBON (% dry wt)

TOC as CARBON (OC/1.724)* NA NA < 0.058 NA 4.06 NA NA

ORG. CONTENT (OC), Total @440 C NA NA <01 NA 70 NA NA
Sampile Number B07A-02-007 B07A-02-013 B07A-03-000 BO07A-03-001 B07A-03-003 B07A-03-012 B07A-04-000
Date Sampled 06/2191 06/21/91 06/1891 06/18/91 06/1891 06/1891 06/2191
Depth of Sample 70t 13.0ft 0.0 Rt 05ft ISt 12.0 1t 0.0 ft
PARAMETER REPORTED
PHYSICAL PARAMETERS-LAB .

MOISTURE (% wet wt.) 48.1 512 53 13.7 429 52.8 34

pH, SED (Std.Units) 8.6 NA NA NA 8.5 NA

NA

TOTAL ORGANIC CARBON (% dry wt)

TOC as CARBON (OC/1.724)* NA 0.580 NA NA NA 0.986 NA

ORG. CONTENT (OC), Total @440 C NA 1.0 NA NA NA 1.7 NA
Notes: NA = Not analyzed

< = Analyte reported below detection limit
* = conversion to TOC (Black, 1965) Sheet 16 of 35 Site 7A - Soil - General Chemicals



APPENDIX B

NAS ALAMEDA - SITE7A
SOIL ANALYTICAL RESULTS FOR GENERAL CHEMICALS

Duplicate
Sample Number B07A-04-001 BO07A-04-001 B07A-04-005 B07A-04-013 BO07A-05-000 B07A-05-002 B07A-05-007
Date Sampled 06/21/91 06/2191 06/21/91 06/21/91 06/20/91 06/20/91 06/2091
Depth of Sample 1.0t 1.0t 5.0t 13.0 ft 0.0ft 2.0t 0.5t
PARAMETER REPORTED
PHYSICAL PARAMETERS-LAB
MOISTURE (% wet wt.) 264 12.8 16.5 48.2 64 128 470
pH, SED (Sud.Units) 8.5 NA NA NA NA 9.0 NA
TOTAL ORGANIC CARBON (% dry wt)
TOC as CARBON (OC/1.724)* < 0.058 NA NA NA NA 0.116 NA
ORG. CONTENT (0OC), Toial @440 C < 0.1 NA NA NA NA 0.2 NA
15 T
Duplicate
Sampie Number B07A-05-013 B07A-06-000 B07A-06-000 B07A-06-002 B07A-06-010 B07A-06-017 BO07A-07-000
Date Sampled 06/2091 06/19/91 06/19/91 06/19/91 06/1991 06/19/91 06/19/91
Depth of Sample 1251 00f 00N 20t 9.5ft 17.0 ft 0.0ft
PARAMETER REPORTED
PHYSICAL PARAMETERS-LAB
MOISTURE (% wet wi.) 49.2 73 6.9 12.8 52.1 435 7.4
pH, SED (Std.Units) NA NA NA NA NA NA NA
TOTAL ORGANIC CARBON (% dry wt)
TOC as CARBON (0OC/1.724)* NA NA NA NA NA NA NA
ORG. CONTENT (OC), Total @440 C NA NA NA NA NA NA NA
Notes: NA = Not analyzed
< = Analyte reported below detection limit
* = conversion to TOC (Black, 1965) Sheet 17 of 35 Site 7A - Soil - General Chemicals



APPENDIX B
NAS ALAMEDA -SITE7A
SOIL ANALYTICAL RESULTS FOR GENERAL CHEMICALS

Sample Number B07A-07-001 B07A-07-005 B07A-07-013
Date Sampled 06/19/91 06/19/91 06/19/91
Depth of Sample 1.0t S50t 13.0ft
PARAMETER REPORTED
PHYSICAL PARAMETERS-LAB
MOISTURE (% wet wt.) 6.1 35.1 49.1
pH, SED (Std.Units) NA NA 8.3
TOTAL ORGANIC CARBON (% dry wt)
TOC as CARBON (0C/1.724)* NA NA 0.812
ORG. CONTENT (OC), Total @440 C NA NA 14
Notes: NA = Not analyzed
< = Analyte reported below detection limit
* = conversion to TOC (Black, 1965) Sheet 18 of 35 Site 7A - Soil - General Chemicals



APPENDIX B

NAS ALAMEDA - SITE 7B
SOIL ANALYTICAL RESULTS FOR GENERAL CHEMICALS

Sample Number B07B-01-000 BO07B-01-004 B07B-01-008 B07B-01-014 B07B-02-000 B07B-02-004 B07B-02-011
Date Sampled 06/24/91 06/24/91 06/24/91 06/24/91 06/24/91 06/24/91 06/24/91
Depth of Sample 0.0ft 401t 8.0 ft 14.0 ft 0.0 ft 4.0 ft 1L.0ft
PARAMETER REPORTED
PHYSICAL PARAMETERS-LAB

MOISTURE (% wet wt.) 10.3 6.8 36.4 17.5 6.5 143 28.5

pH, SED (Std.Units) NA 94 9.1 NA NA 9.2 9.6
TOTAL ORGANIC CARBON (% dry wt)

TOC as CARBON (OC/1.74)* NA 0.116 4.00 NA NA < 0.058 0.232

ORG. CONTENT (OC), Total @440 C NA 0.2 6.9 NA NA < 0.1 04

Duplicate

Sampile Number B07B-02-011D BO07B-02-014 B07B-03-000 B07B-03-002 B07B-03-011 B07B-03-016
Date Sampled 06/24/91 06/2491 06/21/91 06/21/91 06/21/91 06/2191
Depth of Sample 1.0 140t 001t 201t 1101t 16.0 fi
PARAMETER REPORTED
PHYSICAL PARAMETERS-LAB

MOISTURE (% wet wt.) 379 17.3 8.2 4.1 14.5 16.3

pH, SED (Std.Units) 9.4 9.5 NA NA 8.9 NA
TOTAL ORGANIC CARBON (% dry wt)

TOC as CARBON (OC/1.724)* 0.058 0.638 NA NA 0.116 NA

ORG. CONTENT (OC), Total @440 C 0.1 1.1 NA NA 0.2 NA
Notes: NA = Not analyzed

< = Analyte reported below detection limit
* = conversion to TOC (Black, 1965) Sheet 19 of 35 Site 7B - Soil - General Chemicals



APPENDIX B
NAS ALAMEDA - SITE 8

SOIL ANALYTICAL RESULTS FOR GENERAL CHEMICALS

Duplicate

Sample Number B08-01-000 B08-01-000 B08-01-004 B08-01-010 B08-01-014 B08-02-000 B08-02-002 B08-02-008
Date Sampled 07/30/91 07/30/91 07/3091 07/30/91 07/30/91 08/06/91 08/06/91 08/06/91
Depth of Sample 00t 0.0 ft 35ft 9.5t 14.0 ft 0.0ft 20ft 8.0t
PARAMETER REPORTED
PHYSICAL PARAMETERS-LAB

MOISTURE (% wet wt.) 24 24 11.0 204 19.0 35 35 15.3

pH, SED (Std.Units) NA NA NA 9.0 83 NA NA NA
TOTAL ORGANIC CARBON (% dry wt)

TOC as CARBON (0OC/1.724)* NA NA NA 0.290 0.174 NA NA NA

ORG. CONTENT (OC), Total @440 C NA NA NA 0.5 03 NA NA NA
Sampie Number B08-02-014 B08-03-000 B08-03-002 B08-03-008 B08-03-014 B08-04-000 B08-04-002 B08-04-008
Date Sampled 08/06/91 07/29/91 07/29M91 07/29/91 07/29/91 07/29/91 07/29/91 07/2991
Depth of Sample 14.0 0.0t 20Mt 80ft 14.0 ft 0.oft 201 8.0t
PARAMETER REPORTED
PHYSICAL PARAMETERS-LAB

MOISTURE (% wet wt.) 248 54 1.8 20.6 243 4.6 6.5 22.1

pH, SED (Std.Units) 9.2 NA NA NA NA NA NA 8.4
TOTAL ORGANIC CARBON (% dry wt)

TOC as CARBON (OC/1.724)* 0.580 NA NA NA NA NA NA 0.290

ORG. CONTENT (OC), Total @440 C 1.0 NA NA NA NA NA NA 0.5
Notes: NA = Not analyzed

< = Analyte reported below detection limit
* = conversion to TOC (Black, 1965) Sheet 20 of 35 Site 8 - Soil - General Chemicals



APPENDIX B

NAS ALAMEDA - SITE 8

SOIL ANALYTICAL RESULTS FOR GENERAL CHEMICALS

Duplicate Duplicate
Sample Number B08-04-008 B08-04-014 B08-05-000 B08-05-002 B08-05-008 B08-05-008 B08-05-014 B08-06-000
Date Sampled 10/1581 07/29/91 07/3091 07/3091 07/30/91 07/30/91 07/30/91 08/07/91
Depth of Sample 8.0ft 14.0 ft 0.0 ft 2.0ft 8.0 ft 8.0ft 14.0 ft 0.0 ft
PARAMETER REPORTED
PHYSICAL PARAMETERS-LAB
MOISTURE (% wet wt.) 19.7 40.1 6.9 49 19.0 16.8 16.2 64
pH, SED (S1d.Units) NA NA NA NA NA 8.4 83 NA
TOTAL ORGANIC CARBON (% dry wt)
TOC as CARBON (0C/1.724)* NA NA NA NA NA 0.174 0.406 NA
ORG. CONTENT (OC), Total @440 C NA NA NA NA NA 0.3 0.7 NA
Duplicate
Sample Number B08-06-004 B08-06-008 B08-06-014 B08-07-000 B08-07-002 B08-07-005 B08-07-013 B08-07-013
Date Sampled 08/0791 08/0791 08/07/91 08/13/91 08/1391 08/13/91 08/13/91 08/13M91
Depth of Sample 3sf 8.0ft 14.0 fit 0.0 ft 20t 5.0ft 140t 1251t
PARAMETER REPORTED
PHYSICAL PARAMETERS-LAB
MOISTURE (% wet wt.) 9.1 31.2 16.5 8.7 45 17.2 15.5 17.0
pH, SED (Std.Units) NA 9.0 88 NA NA NA NA NA
TOTAL ORGANIC CARBON (% dry wt)
TOC as CARBON (OC/1.724)* NA 0.870 0.348 NA NA NA NA NA
ORG. CONTENT (OC), Total @440 C NA 1.5 0.6 NA NA NA NA NA

Notes: NA = Not analyzed

< = Analyte reported below detection limit

* = conversion to TOC (Black, 1965)

Sheet 21 of 35

Site 8 - Soil - General Chemicals



APPENDIX B

NAS ALAMEDA -SITE 8
SOIL ANALYTICAL RESULTS FOR GENERAL CHEMICALS

Duplicate

Sampile Number B08-08-000 B08-08-002 B08-08-008 B08-08-014 B08-08-014 B08-09-000 B08-09-005 B08-09-008
Date Sampled 08/06/91 08/06/91 08/06/91 08/06/91 08/06/91 08/0791 08/07/91 08/07/91
Depth of Sample 0.0 ft 201t 8.0 ft 14.0 ft 14.0ft 00ft 5.0ft 8.0 ft
PARAMETER REPORTED
PHYSICAL PARAMETERS-LAB

MOISTURE (% wet wt.) 3.1 6.7 18.2 37.2 331 5.1 10.2 15.6

pH, SED (Std.Units) NA NA NA 8.6 NA NA NA NA
TOTAL ORGANIC CARBON (% dry wt)

TOC as CARBON (OC/1.724)* NA NA NA 1.62 NA NA NA NA

ORG. CONTENT (OC), Total @440 C NA NA NA 28 NA NA NA NA

Duplicate

Sample Number B08-09-014 B08-09-014 B08-10-000 B08-10-005 B08-10-008 B08-10-014 B08-11-000 B08-11-004
Date Sampled 08/0791 08/07/91 08/0791 08/07/91 08/0791 08/0791 07/30/91 07/30/91
Depth of Sample 1401t 14.0 ft 0.0 ft 50t 8.0t 14.01t oon 4.0t
PARAMETER REPORTED
PHYSICAL PARAMETERS-LAB

MOISTURE (% wet wt.) 16.5 28.6 46 11.2 143 17.1 6.5 84

pH, SED (Std.Units) NA 8.5 NA NA NA 83 NA NA
TOTAL ORGANIC CARBON (% dry wt)

TOC as CARBON (OC/1.724)* NA 0.986 NA NA NA 0.290 NA NA

ORG. CONTENT (OC), Total @440 C NA 1.7 NA NA NA 0.5 NA NA
Notes: NA = Not analyzed

< = Analyte reported below detection limit
* = conversion to TOC (Black, 1965) Sheet 22 of 35 Site 8 - Soil - General Chemicals



APPENDIX B
NAS ALAMEDA - SITE 8
SOIL ANALYTICAL RESULTS FOR GENERAL CHEMICALS

Sample Number B08-11-010 B08-11-014 B08-12-000 B08-12-005 B08-12-008 B08-12-014
Date Sampled 07/36/91 07/30/91 08/1391 08/13/91 08/13/91 08/13/91
Depth of Sample 9.51t 14.0 ft 0.0 ft 5.0ft 8.0 ft 14.0 ft
PARAMETER REPORTED
PHYSICAL PARAMETERS-LAB
MOISTURE (% wet wt.) 214 19.8 78 8.0 16.2 17.5
pH, SED (Std.Units) NA 85 NA 9.5 NA NA
TOTAL ORGANIC CARBON (% dry wt)
TOC as CARBON (OC/1.724)* NA 0.232 NA 0.638 NA NA
ORG. CONTENT (OC), Total @440 C NA 04 NA 1.1 NA NA

Notes: NA = Not analyzed
< = Analyte reported below detection limit
* = conversion to TOC (Black, 1965) Sheet 23 of 35 Site 8 - Soil - General Chemicals



APPENDIX B

NAS ALAMEDA - SITE 10A
SOIL ANALYTICAL RESULTS FOR GENERAL CHEMICALS

Sample Number B10-01-000 B10-01-005 B10-01-008 B10-01-014 B10-02-000 B10-02-005 B10-02-008 B10-02-014
Date Sampled 08/05/91 08/05/91 08/05/91 08/05/91 08/02/91 08/02/91 08/02/91 08/02/91
Depth of Sample 0.0ft S.0ft 8.0t 14.0 ft 0.0 ft 5.0ft 8.0t 14.0 ft
PARAMETER REPORTED
PHYSICAL PARAMETERS-LAB

MOISTURE (% wet wt.) 94 17.8 16.8 20.3 59 18.6 32.2 19.8

pH, SED (Std.Units) NA NA NA NA NA NA NA 9.3
TOTAL ORGANIC CARBON (% dry wt)

TOC as CARBON (OC/1.724)* NA NA NA NA NA NA NA 0290

ORG. CONTENT (OC), Total @440 C NA NA NA NA NA NA NA 0.5

v Duplicate

Sample Number B10-03-000 B10-03-002 B10-03-010 B10-03-014 B10-04-000 B10-04-005 B10-04-010 B10-04-010
Date Sampled 08/01/91 08/01/91 08/01/91 08/0191 08/02/91 08/02/91 08/02/91 08/02/91
Depth of Sample 00t 20ft 9.51t 140 ft 00t S50 9.5 9.5t
PARAMETER REPORTED
PHYSICAL PARAMETERS-LAB

MOISTURE (% wet wt.) 5.5 6.4 184 18.7 3.3 16.6 18.1 20.9

pH, SED (Std.Units) NA NA 9.0 NA NA NA NA 83
TOTAL ORGANIC CARBON (% dry wt)

TOC as CARBON (0OC/1.724)* NA NA 0.348 NA NA NA NA 0.232

ORG. CONTENT (OC), Total @440 C NA NA 0.6 NA NA NA NA 04
Notes;: NA = Not analyzed

< = Analyte reported below detection limit
* = conversion to TOC (Black, 1965) Sheet 24 of 35 Site 10A - Soil - General Chemicals



APPENDIX B
NAS ALAMEDA - SITE 10A
SOIL ANALYTICAL RESULTS FOR GENERAL CHEMICALS

Sample Number B10-04-014
Date Sampled 08/02/91
Depth of Sample 14.0 ft
PARAMETER REPORTED
PHYSICAL PARAMETERS-LAB
MOISTURE (% wet wt.) 29.6
pH, SED (Std.Units) NA
TOTAL ORGANIC CARBON (% dry wt)
TOC as CARBON (0C/1.724)* NA
ORG. CONTENT (OC), Total @440 C NA

Notes: NA = Not analyzed
< = Analyte reported below detection limit
* = conversion to TOC (Black, 1965) Sheet 25 of 35 Site 10A - Soil - General Chemicals



APPENDIX B
NAS ALAMEDA - SITE 11
SOIL ANALYTICAL RESULTS FOR GENERAL CHEMICALS

Sample Number B11-01-000 B11-01-002 B11-01-005 B11-01-014 B11-02-000 B11-02-005 B11-02-010 B11-02-014
Date Sampled 06/26/91 06/26/91 06/26/91 06/26/91 06/26/91 06/26/91 06/26/91 06/26/91
Depth of Sample 0.0 ft 20ft 5.0 ft 14.0 ft 0.0 ft 5.0ft 10.0 ft 14.0 ft
PARAMETER REPORTED
PHYSICAL PARAMETERS-LAB

MOISTURE (% wet wt.) 58 53 6.3 17.2 6.7 16.0 43.0 18.5

pH, SED (Std.Units) NA NA 88 NA NA NA NA 9.1
TOTAL ORGANIC CARBON (% dry wt)

TOC as CARBON (0OC/1.724)* NA NA 1.10 NA NA NA NA 0.464

ORG. CONTENT (OC), Total @440 C NA NA 19 NA NA NA NA 0.8

Duplicate

Sample Number B11-03-000 B11-03-004 B11-03-008 B11-03-014 B11-04-000 B11-04-000 B11-04-004 B11-04-010
Date Sampled 06/2591 06/25/91 06/25/91 06/25/91 06/25/91 06/25/91 06/25/91 06/25/91
Depth of Sample 0.0 ft st 801t 14.0 ft 0.0 ft 0.0f¢ 351t 9.5 ft
PARAMETER REPORTED
PHYSICAL PARAMETERS-LAB

MOISTURE (% wet wt.) 5.6 4.6 16.8 14.2 36 40 6.4 23.6

pH, SED (Std.Units) NA 9.3 NA NA NA NA 93 9.0
TOTAL ORGANIC CARBON (% dry wt)

TOC as CARBON (0OC/1.724)* NA 1.80 NA NA NA NA 0.058 1.10

ORG. CONTENT (OC), Total @440 C NA 3.1 NA NA NA NA 0.1 1.9
Notes: NA = Not analyzed

< = Analyte reported below detection limit
* = conversion to TOC (Black, 1965) Sheet 26 of 35 Site 11 - Soil - General Chemicals



APPENDIX B
NAS ALAMEDA - SITE 11

SOIL ANALYTICAL RESULTS FOR GENERAL CHEMICALS

Duplicate

Sample Number B11-04-014 B11-05-000 B11-05-004 B11-05-004 B11-05-005 B11-05-014 B11-06-000 B11-06-004
Date Sampled 06/2591 06/26/91 06/26/91 06/26/91 06/26/91 06/26/91 06/25/91 06/25/91
Depth of Sample 14.0f¢ 0.0 ft kEY 3sft 5.0 ft 14.01t 0.0 ft 3sft
PARAMETER REPORTED
PHYSICAL PARAMETERS-LAB

MOISTURE (% wet wt.) 14.9 6.9 5.1 46 139 13.7 5.1 6.7

pH, SED (Std.Units) 9.2 NA NA NA 9.3 NA NA NA
TOTAL ORGANIC CARBON (% dry w1)

TOC as CARBON (0OC/1.724)* 1.04 NA NA NA 1.74 NA NA NA

ORG. CONTENT (OC), Total @440 C 18 NA NA NA 3.0 NA NA NA

Duplicate

Sample Number B11-06-008 B11-06-008 B11-06-014 B11-07-000 B11-07-001 B11-07-008 B11-07-014
Date Sampled 06/2591 06/25/91 06/25/91 06/24/91 06/24/91 06/2491 06/2491
Depth of Sample 80ft 8.0 ft 14.0 1 0.0 fit 1.0 ft 80t 14.0 f¢
PARAMETER REPORTED
PHYSICAL PARAMETERS-LAB

MOISTURE (% wet wt.) 33.0 25.8 15.6 6.2 8.7 19.5 16.7

PH, SED (Std.Units) 9.2 9.5 NA NA NA NA 9.0
TOTAL ORGANIC CARBON (% dry wt)

TOC as CARBON (OC/1.724)* 1.39 0.116 NA NA NA NA < 0.058

ORG. CONTENT (OC), Total @440 C 24 0.2 NA NA NA NA < 0.1
Notes: NA = Not analyzed

< = Analyte reported below detection limit
* = conversion to TOC (Black, 1965) Sheet 27 of 35 Site 11 - Soil - General Chemicals



APPENDIX B

NAS ALAMEDA - SITE 12
SOIL ANALYTICAL RESULTS FOR GENERAL CHEMICALS

Duplicate

Sample Number B12-01-000 B12-01-004 B12-01-010 B12-01-014 B12-01-014 B12-02-000 B12-02-004 BI12-02-010
Date Sampled 07/25/91 07/2581 07/25/91 07/25/91 07/25/91 07/2591 07/25/91 07/25/91
Depth of Sample 0.0t 5n 95ht 14.0ft 14.0 ft 0.0 ft 351t 9.5t
PARAMETER REPORTED
PHYSICAL PARAMETERS-LAB

MOISTURE (% wet wt.) 44 43 18.7 20.3 19.9 34 5.7 343

pH, SED (Std.Units) NA 93 NA 8.9 8.9 NA NA 9.6
TOTAL ORGANIC CARBON (% dry wt)

TOC as CARBON (OC/1.724)* NA 0.290 NA 0.174 0.406 NA NA 0.522

ORG. CONTENT (OC), Total @440 C NA 05 NA 0.3 0.7 NA NA 09

Duplicate

Sample Number B12-02-014 B12-03-000 B12-03-004 B12-03-011 B12-03-011 B12-03-014 B12-04-000 BI12-04-004
Date Sampled 07/25/91 07/26/91 07/26/91 07/26/91 07/26/91 07/26/91 07/26/91 07/26/91
Depth of Sample 14.0 fit 0.0t st 11.0 1t 1101t 14.0 ft 00ft 4.0t
PARAMETER REPORTED
PHYSICAL PARAMETERS-LAB

MOISTURE (% wet wt.) 213 30 4.7 439 42.7 19.3 3.2 7.1

pH, SED (Std.Units) 9.6 NA NA 9.1 93 NA NA NA
TOTAL ORGANIC CARBON (% dry wt)

TOC as CARBON (0OC/1.724)* 0.406 NA NA 0.232 0.522 NA NA NA

ORG. CONTENT (0C), Total @440 C 0.7 NA NA 04 0.9 NA NA NA
Notes: NA = Not analyzed

< = Analyte reported below detection limit
* = conversion to TOC (Black, 1965) Sheet 28 of 35 Site 12 - Soil - General Chemicals



APPENDIX B
NAS ALAMEDA - SITE 12
SOIL ANALYTICAL RESULTS FOR GENERAL CHEMICALS

Sample Number B12-04-010 B12-04-013 BI12-05-000 B12-05-005 BI12-05-008 BI12-05-014 B12-06-000 B12-06-005
Date Sampled 07/2691 07126191 08/12/91 08/12/91 08/12/91 08/12/91 08/12/91 08/1291
Depth of Sample 9S5h 12.5ft 0.0 ft 501t 8.0t 14.0 fit 0.0 ft 5.0t
PARAMETER REPORTED
PHYSICAL PARAMETERS-LAB
MOISTURE (% wet wt.) 40.2 20.7 44 58 18.6 17.8 5.5 45
pH, SED (Sud.Units) NA 9.2 NA 83 NA NA NA NA
TOTAL ORGANIC CARBON (% dry wt)
TOC asCARBON (0C/1.724)* NA 0.406 NA 0.638 NA NA NA NA
ORG. CONTENT (OC), Total @440 C NA 0.7 NA 1.1 NA NA NA NA
Duplicate
Sample Number B12-06-008 B12-06-008 B12-06-014 BIi2-07-000 BI12-07-004 B12-07-010 B12-07-014 B12-08-000
Date Sampled 08/1291 08/1291 08/1291 07/25/91 07/2591 07/25/91 07/25/91 07/2491
Depth of Sample 8.0t 80ft 14.0 ft 0.0 ft ISt 9.5t 14.0 it 0.0 ft
PARAMETER REPORTED
PHYSICAL PARAMETERS-LAB
MOISTURE (% wet wt.) 17.9 179 184 40 6.0 24.1 17.2 25
pH, SED (Std.Units) NA 8.7 NA NA NA 94 NA NA
TOTAL ORGANIC CARBON (% dry wt)
TOC as CARBON (OC/1.724)* NA 0.116 NA NA NA 0.174 NA NA
ORG. CONTENT (OC), Total @440 C NA 0.2 NA NA NA 03 NA NA

Notes: NA = Not analyzed
< = Analyte reported below detection limit
* = conversion (0 TOC (Black, 1965) Sheet 29 of 35 Site 12 - Soil - General Chemicals



APPENDIX B

NAS ALAMEDA - SITE 12

SOIL ANALYTICAL RESULTS FOR GENERAL CHEMICALS

Sample Number B12-08-004 B12-08-012 B12-08-014 B12-09-000 BI12-09-004 B12-09-010 B12-09-014 B12-10-000
Date Sampled 07/2491 07/24/91 07/24/91 07/24/91 07/24/91 07/24/91 07/24/91 08/05/91
Depth of Sample st 9.5 fit 14.0 ft 0.0t 35t 9.5t 14.0 ft 00t
PARAMETER REPORTED
PHYSICAL PARAMETERS-LAB

MOISTURE (% wet wt.) 6.5 19.2 18.2 30 95 19.5 21.7 33

pH, SED (Std.Units) NA 10.2 NA NA NA NA 9.0 NA
TOTAL ORGANIC CARBON (% dry wt)

TOC as CARBON (0C/1.724)* NA 0.522 NA NA NA NA 0.348 NA

ORG. CONTENT (OC), Total @440 C NA 09 NA NA NA NA 0.6 NA

Duplicate

Sample Number B12-10-000 BI12-10-002 B12-10-008 B12-10-014
Date Sampled 08/0591 08/05/91 08/05/91 08/05/91
Depth of Sample 0.0 ft 201t 8.0t 140 ft
PARAMETER REPORTED
PHYSICAL PARAMETERS-LAB

MOISTURE (% wet wt.) 3.1 29 19.8 223

pH, SED (Std.Units) NA NA NA 95
TOTAL ORGANIC CARBON (% dry wt)

TOC as CARBON (0OC/1.724)* NA NA NA 0.232

ORG. CONTENT (OC), Total @440 C NA NA NA 04
Notes: NA = Not analyzed

< = Analyte reported below detection limit
* = conversion to TOC (Black, 1965) Sheet 30 of 35 Site 12 - Soil - General Chemicals



—

APPENDIX B

NAS ALAMEDA - SITE 14
SOIL ANALYTICAL RESULTS FOR GENERAL CHEMICALS

Sample Number

B14-01-000

B14-01-002 B14-01-005 B14-01-014 BI14-01-014 B14-02-000 B14-02-002 B14-02-008
Date Sampled 07/11/91 07/1191 07/1191 07/11/91 07/11/91 07/10/91 07/10/91 07/10/91
Depth of Sample 0.0 ft 2.0ft 5.0 ft 14.0 ft 14.0 ft 0.0 ft 2.0 ft 8.0 ft
PARAMETER REPORTED
PHYSICAL PARAMETERS-LAB
MOISTURE (% wet wt.) 2.4 6.7 412 17.6 185 18 20.5 29.6
pH, SED (Std.Units) NA NA 8.6 NA NA NA NA NA
TOTAL ORGANIC CARBON (% dry wi)
TOC as CARBON (OC/1.724)* NA NA 0.290 NA NA NA NA NA
ORG. CONTENT (OC), Total @440 C NA NA 0.5 NA NA NA NA NA
Sample Number B14-02-014 B14-03-000 B14-03-004 B14-03-008 B14-03-014
Date Sampled 07/10/91 07/1091 07/1091 07/10/91 07/10/91
Depth of Sample 14.0 ft 0.0 ft 35t 8.0t 14.0 1t
PARAMETER REPORTED
PHYSICAL PARAMETERS-LAB
MOISTURE (% wet wt.) 17.2 6.1 6.2 220 233
pH, SED (Std.Units) NA NA NA 8.4 NA
TOTAL ORGANIC CARBON (% dry wt)
TOC as CARBON (OC/1.724)* 0.290 NA NA 0.232 NA
ORG. CONTENT (OC), Total @440 C 0.5 NA NA 0.4 NA

Notes: NA = Not analyzed

< = Analyte reported below detection limit

* = conversion 10 TOC (Black, 1965)

Sheet 31 of 35

Site 14 - Soil - General Chemicals



APPENDIX B

NAS ALAMEDA - SITE 15
SOIL ANALYTICAL RESULTS FOR GENERAL CHEMICALS

Duplicate Duplicate

Sample Number B15-01-000 B15-01-002 B15-01-002 B15-01-008 B15-01-014 B15-02-000 B15-02-000 B15-02-002
Date Sampled 08/0191 08/01/91 08/01/91 08/01/91 08/01/91 07/31/91 10/15/91 07/3191
Depth of Sample 0.0t 201t 2.01t 8.0 ft 14.0 1t 0.0 ft 0.0 1t 201t
PARAMETER REPORTED
PHYSICAL PARAMETERS-LAB

MOISTURE (% wet wt.) 33 16.6 169 18.1 194 0.8 1.0 1.5

pH, SED (Std.Units) NA 9.3 NA 8.6 NA NA NA NA
TOTAL ORGANIC CARBON (% dry wt)

TOC as CARBON (OC/1.724)* NA 0.406 NA 0.348 NA NA NA NA

ORG. CONTENT (OC), Total @440 C NA 0.7 NA 0.6 NA NA NA NA
Sample Number B15-02-008 B15-02-014 B15-03-000 B15-03-002 B15-03-008 B15-03-014
Date Sampled 07/3191 07/3191 07/31/91 07/3191 07/31/91 07/3191
Depth of Sample 8.0ft 14.0 ft 0.0 ft 201t 8.0 ft 14.0 ft
PARAMETER REPORTED
PHYSICAL PARAMETERS-LAB

MOISTURE (% wet wt.) 18.8 26.1 5.2 58 16.5 222

pH, SED (Std.Units) NA 8.9 NA 8.7 NA NA
TOTAL ORGANIC CARBON (% dry wt)

TOC as CARBON (OC/1.724)* NA 0.174 NA 0.174 NA NA

ORG. CONTENT (OC), Total @440 C NA 03 NA 03 NA NA
Notes: NA = Not analyzed

< = Analyte reported below detection limit
* = conversion to TOC (Black, 1965) Sheet 32 of 35 Site 15 - Soil - General Chemicals



APPENDIX B

NAS ALAMEDA - SITE 15
SURFACE SOIL ANALYTICAL RESULTS FOR GENERAL CHEMICALS

Duplicate
Sample Number S15-01 S15-01 $15-02 S$15-03 S15-04 S$15-05 515-06 S$15-07
Date Sampled 07/2391 07/2391 07/2391 07/2391 07/23191 07/23/91 07/23/91 07/22/91
Depth of Sample 0.0t 0.0 fi 0.0t 0.0ft 0.0t 0.0 1t 0.0 fit 0.0 ft
PARAMETER REPORTED
PHYSICAL PARAMETERS-LAB
MOISTURE (% wet wt.) 04 04 0.5 03 14 23 1.1 0.5
Duplicate
Sample Number S$15-08 S15-09 S15-10 S15-11 $15-11 S15-12 S15-13 S15-14
Date Sampled 07/2381 07/23/91 07/2291 07/2291 07/2291 07/2291 07/2291 07/2291
Depth of Sample [ X1 00N 0.0t 0.0 ft 001t 0.01t 0.0 fi 00 ft
PARAMETER REPORTED
PHYSICAL PARAMETERS-LAB .
* MOISTURE (% wet wt.) 04 09 0.8 09 1.1 1.0 0.5 0.5
Duplicate
Sample Number S15-15 S15-16 S15-17 S15-17 S15-18 S15-19 S15-20 S15-21
Date Sampled 07/2391 07/2491 07/24/91 07/24/91 07/2391 07/23/91 07/2291 07/22/91
Depth of Sample 00N 001t 0.0ft 0.0 ft 00t 0.0 ft 0.0 ft 0.0ft
PARAMETER REPORTED
PHYSICAL PARAMETERS-LAB
MOISTURE (% wet wt.) 0.7 34 1.7 32 0.6 0.5 04 0.6
Notes: NA = Notanalyzed -
< = Analyte reported below detection limit
* = conversion to TOC (Black, 1965) Sheet 33 of 35

Site 15 - Surface Soil - General Chemicals



APPENDIX B

NAS ALAMEDA - SITE 15
SURFACE SOIL ANALYTICAL RESULTS FOR GENERAL CHEMICALS

Sample Number $15-22

$15-23

$15-24

S15-25

S15-26 S15-27 S$15-28 S15-29
Date Sampled 07/22/91 07/22/91 07/2391 07/24/91 07/23M81 07/2491 07/24/91 07/22/91
Depth of Sample 0.0ft 0.0 ft 0.0 ft 0.0t 0.0 ft 0.0 ft 0.0t 0.0 ft
PARAMETER REPORTED
PHYSICAL PARAMETERS-LAB
MOISTURE (% wet wt.) 0.8 0.5 0.8 44 0.2 4.7 04 0.5
Sample Number S$15-30 S15-31 S15-32 S15-33 S15-34 $15-35 $15-36 S18-37
Date Sampled 07/22/91 07/2281 072291 07/23m1 07/2491 07/2491 07/24/91 07/24/91
Depth of Sample 0.0 ft ooft 0.0 ft 0.0 ft 0.0 ft o0h 0.0ft ( X1]]1
PARAMETER REPORTED
PHYSICAL PARAMETERS-LAB
MOISTURE (% wet wt.) 0.9 1.0 0.5 0.8 14 40 45 1.6
Sample Number $15-38 S15-39 S$15-40 $1541 S15-42 $15-43 S$15-44 S15-45
Date Sampled 07/22/91 07/2291 07/2291 07/2291 07/23M91 07/2491 07/24/91 07/24/91
Depth of Sample 0.0t 0.0 ft 0.0t 0.0t 0.0ft 0.0 fit 0.01t 0.0 ft
PARAMETER REPORTED
PHYSICAL PARAMETERS-LAB
MOISTURE (% wet wt.) 0.6 1.2 0.9 0.4 04 39 39 4.0
Notes: NA = Not analyzed
< = Analyte reported below detection limit
* = conversion to TOC (Black, 1965) Sheet 34 of 35 Site 15 - Surface Soil - General Chemicals



APPENDIX B
NAS ALAMEDA - SITE 15
SURFACE SOIL ANALYTICAL RESULTS FOR GENERAL CHEMICALS

Duplicate Duplicate
Sample Number S15-46 S15-47 S15-48 S15-49 S15-49 S$15-50 S15-51 $15-51
Date Sampled 07/2491 07/2291 07/2291 07/2291 07/2291 07/22/91 07/2381 07/2391
Depth of Sample 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 fit 0.0 ft 0.0 ft 0.0t
PARAMETER REPORTED
PHYSICAL PARAMETERS-LAB
MOISTURE (% wet wt.) 0.5 0.6 08 0.4 0.7 04 1.6 14
Duplicate
Sample Number S15-52 S18-53 S15-54 S15-54 S15-55
Date Sampled 07/2491 07/2391 07/2391 07/2391 07/24M91
Depth of Sample 0.0 ft 00f 0.0 fit 0.0 ft 0.0 ft
PARAMETER REPORTED
PHYSICAL PARAMETERS-LAB
MOISTURE (% wet wt.) 1.2 0.5 0.5 04 0.8

Notes: NA = Not analyzed
< = Analyte reported below detection limit

* = conversion to TOC (Black, 1965) Sheet 35 of 35 Site 15 - Surface Soil - General Chemicals
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JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC.

365 LENNON LANE,

burING/WELL NUMBER

WALNUT CREEK, CALIFORNIA, 945398 / (415) 975-3400

MW-05-01 CLIENT _PRC/US NAVY

PAGE 1 OF 1

OATE STARTED _7/16/91

COMPLETED _7/16/91

PROJECT/JUMM PROJECT NO.

NAS ALAMEDA/2738.0256

AEF . ELEVATION __12.03 FEET, TOP OF CASING GEOLOGIST __KAREN KHAMER
- = a ? % A GEOLOGIC DESCRIPTION WELL DIAGRAM
I8l Zlelzsl ol S
o B IS | o |4 =
E- 121|228 2| =
v < S T+ = b=
> 138|785
Y 94 CN CONCRETE ©- 12— CHRISTY 80X,
'z o _‘ o | PHOTECTIVE
0o 4 g STEEL CASING
T | cHEM " Sp SAND (SP), light olive brown (2.5Y 5/3), lense, oy d ' .
CHEMBO/3 — moist, 5 to 10%¥ fines, fine sand, high estimated o %5-7LOCK[AG cap
o 0.2, SW \K, roots present o7 ° GROUT _
CHEM] 37 SP
I EM) 3 . sandy GRAVEL (SW), light olive brown, very dense, /—55}\/70/«/175
i 50/5 L { moist, 5 to 10% fines, 30 to 40% fine sand, fine 4 Z PELLET SEAL §
0.2 to coarse gravel, moderate estimated K ‘ )
. ) oT 2-inch 10, SCH
24 AND (SP), light olive brown, very dense, moist, . 40 PVC CASING
4 ; —_— 0 —
I jcEo-| s0 \_: to 10% fines, fine sand, high estimated K =i
i TECH) 42 1 0.2 4 feet-as above, moist to damp = o F7em Pack .
25 | SW \gr‘avelly SAND (SW) , yellowish brown (10YR 5/6), — #2-16 SAND
5 35 SP very dense, moist, 20 to 30% fines, sand, 20 to —
h 36 0 30% gravel — |
17 AND (SP), as above, abundant shell fragments, —]
i 20 high estimated K — T
22 ® 7.5 feet-as above, color change to olive gray = WATER LEVEL 8
N CHEM| 2 sm |\ Y 4/2) = 7.8 feet on
511ty SAND (SM), olive (5Y 4/3), loose, wet, 30 = 7/16/91
7 11 0 - to 35% fines, fine sand, moderate estimated K, — WATER LEVEL 8 7
) some shells — 7.83 feet on
= — 7/24/91 N
10# GEO-| 6 —
TECH 14 J0.5 =
. N 6 - —e 2-inch 10, ﬂ
— 0.010 inch
19 9 N = SLOTTED, SCH 40
6 — PVC CASING m
1 =
GEO-| 6 i = ]
TECHl 44 | o CL | silty CLAY (CL), black (2.5Y N2/), stiff, wet, =
14— creml 2 / — 100% fines, low to moderate estimated K '_ i —
4 / @ 14.5 feet-silty CLAY (CL), as above, alternat- ' —END CAP
1 1 o / - ing with silty sand (with tew small shells) -
TOTAL DEPTH 15.5 feet ~—BOTT0M OF
16— — BORING 15.5 _
feet
18+ — —

DRILLING METHOD/RIG TYPE

HOLE DIAMETER

AUGER/MOBILE B-40

8.35 INCHES

TOTAL DEPTH OF BORING

15.5 FEET WELL COMPLETION DEPTH

DRILLING CONTRACTOR/DRILLER __EXP. GEOQSER./D. RYAN

BIT TYPE __HOLLOW STEM AUGER

14.5 FEET




JAMES

BUKING/WELL NUMBER __MW-05-02

M.MONTGOMERY
CONSULTING ENGINEERS, INC. PAGE 1 OF 1
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94538 / (415) 975-3400
CLIENT __PRC/US NAVY
COMPLETED _Z/16/91  PROJECT/JMM PROJECT NO. __NAS ALAMEDA/2738.0256

OATE STARTED _7/16/91

REF . ELEVATION 11.80 FEET, TOP OF CASING GEOLOGIST __KAREN KRAMER
dsl&laz S|4 GEOLOGIC DESCRIPTION WELL DIAGRAM
szl S| 2ES|eld
Hrlzle 2128 & 2
dEINEEE
vV 2] CN ° I = CHRISTY BOX
AN CONCRETE ]
0.5 QO [o- 1| |o| PROTECTIVE
T | cHeml 27 “TSp | SAND (SP), yellowish brown (10YR 5/6), very o] J— STEEL CASING, .
dense, moist, 5% fines, fine sand, trace gravel, 4 %7LOCK[AG cap
B—J 47 05 K;igh estimated K o o GROUT ]
CHEM 20 ' 1.5 feet-as above, dense, no gravel V Z——BENTONNE
] 43 05 i % 4 PELLET SEAL i
19 @ 3.5 feet-as above, with shells T 2-inch 10, SCH
sl | 5 _ Ry 40 PVC CASING
TECH| 4o | 0.5 g
7 10 - @5 feet-as above, 2 inch clay layer, dense, wet —| *T FILTER PACK, §
27 (in clay layer) = #2-16 SAND
6 30 {0.5 - = —
18 SAND (SP), olive brown (2.5Y 4/4), medium dense, - H3=——wmren LEviL &
s - wet, 20 to 25% fines, fine sand, high estimated K S e 6.5 feet on .
N 34 10.5 o = WATER LEVEL €
- GEO-| 14 L= 6.61 feet on 1
TECH| o5 — 7/25/91
) 47 10.5 I = ’
CHEM| 14 — -
10 27 B = B
42105 =
] 13 ~ @ 11 feet-as above, 25 to 30% fines, wet =T 2-1nch 10, y
= 0.010 inch
1o 14 N = SLOTTED, SCH 40
A 16 [0.5 Sl PVC CASING
GEO-| 6 7 CL | sandy CLAY (CL}, olive brown (2.5Y 4/4), medium = 7
TECH| o / dense, wet, 65% fines, fine sand, moderate —|"
144 A estimated K —| |
X 8 10.5([[]]sM _ _ g |
ul s o Silty SAND (SM), black (2.5Y N2/), medium dense,  END CAP
| CHE // wet, 20 to 30% fines, fine sand, high estimated K ]
5 L
Z silty CLAY (CL), black (2.5Y N2/}, i de— goTTOM OF
16 100% fines, low estimated K, pockets, BORING 15.5 |
sand D feet
| OTAL DEPTH 15.5 feet L i
18 = ~]
I W
|
ORILLING METHOD/RIG TYPE __AUGER/MOBILE B-40 DRILLING CONTRACTOR/DRILLER __EXP. GEOSER./D. RYAN

HOLE DIAMETER

TOTAL DEPTH OF BORING

8.35 INCHES

BIT TYPE __HOLLOW STEM AUGER

15.5 FEET WELL COMPLETION DEPTH _14.5 FEET




JAMES M ._MONTGOMERY
CONSULTING ENGINEERS, INC.

365 LENNON LANE,

bu~ING/WELL NUMBER
NATE STARTED _7/24/91

C

=

REF. ELEVATION

MW-05-03

WALNUT CREEK, CALIFORNIA, 94598 / (415) 975-3400

CLIENT __PRC/US NAVY

COMPLETED _7/24/91
11.12 FEET, TOP OF CASING

PAGE 1 OF 1

PROJECT/JUMM PROJECT NO.

NAS ALAMEDA/2738.0256

GEOLOGIST _ KAREN KRAMER

. = =t 93 GEOLOGIC DESCRIPTION WELL DIAGRAM
[aw} a -~ - =
TotHIZlelzsl ol S
T S IR =3 b =T
& - = & E NP S| = =
Sl 2lTel 2| g
a =] f1s] w
V 74 CN'|  CONCRETE o o~ CHRISTY 80X,
] o jj’ o | PROTECTIVE
B >l ; . ) L STEEL CASING, -
cHeM| 29 | 100 ) clayey SAND (SC), olive brown {2.5Y 4/3), moist, a d
v / 15 to 20% fines, fine sand, trace gravel, °q QSTLOCKMG cap
8—* 301905 L7/ moderate to high estimated K, hydrocarbon odor 07 27 GROUT ]
p
M 3 s AND (SP), light olive brown (2.5Y 5/4), dense, /L—HENTON[IE
| |l |GEO-| 46 | moist, 10 to 15% fines, fine sand, high %, Z PELLET SEAL #
X |TECH} 50 | 707 estimated K, hydrocarbon odor
o 2-inch 10, SCH
4] CHEM; 17 :\@ 3.5 feet-as above, color change to olive (5Y ] 40 PVC CASING |
30 4/3), strong odor (smells like pesticide) —|
40 | 742 —
7 12 ) @ 5 feet-as above, wet/moist, some clay layers 15"_" WATER LEVEL €5
—] feet on 7/24/91
5 15 | — WATER LEVEL 8 _|
20 | 47 — 5.05 feet on
9 @ 6.5 feet-as above, color change to dark olive — 8/7/91
. 6 I (5Y 3/3), wet, pesticide odor —| 1= FLTER Pack .
s | 80 E #2-16 SAND
7 9 B = eineh 1 -
_ —e -inch [0,
ISR - = 0.010 inch A
21 | 150 S= SLOTTED, SCH 40
cHEM| 4 @ 9.5 feet-as above, odor diminishing = PVC CASING
10+ — = _
19 | 87 | f EE{. |
9 =
12 _ =
12+ 15 6.7 / SC | clayey SAND (SC), olive (5Y 4/4), medium dense, END CAP 7
A / moist, 30 to 40% fines, fine sand, low to
4 | moderate estimated K i
GEO-} 6 ./
TECH| g 8.7 77 c| sandy CLAY (CL)} and clayey SAND (SC), black to
14 CHeM| 4 // SC }— olive (5Y 4/3), stiff, moist, 40 to 60% fines, —— BENTONITE —
I / fine sand, low estimated K / PELLET SEAL
vz _
wele7 ] T De sorron o
TOTAL DEPTH 15.5 feet -~
164 n BORING 15.5 _
feet
18~ = -

DRILLING METHOD/RIG TYPE

HOLE OIAMETER
TOTAL DEPTH OF BORING

AUGER/MOBILE B-40

8.35 INCHES

15.5 FEET

ORILLING CONTRACTOR/DRILLER
BIT TYPE __HOLLOW STEM AUGER

EXP. GEOSER./D. RYAN

WELL COMPLETION DEPTH

12 FEET




JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC.

365 LENNON LANE, WALNUT CREEK, CALIFOANIA, 94598 / (415) 975-3400

PAGE 1

OF

BURING/WELL NUMBER __MW-05-04 CLIENT __PRC/US NAVY
OATE STARTED _7/23/91 _ COMPLETED _7/23/91 ___ PROJECT/JMM PROJECT NO. __NAS ALAMEDA/2738.0256
NEF . ELEVATION __11.83 FEET, TOP OF CASING GEOLOGIST __AICH HALKET
R I 1 I GEOLOGIC DESCRIPTION WELL DIAGRAM
o8l ZlelZs| ol a
B E ] o2 =1
-3 2| 2|28 |2
Fla|Tz g8
V 91 AS | ASPHALT tﬁ 01— CHRISTY BOX,
- o3 ey 7 PROTECTIVE
. CHEMBO/2 : S _ gravelly SAND (SW), orange brown (10YR 5/6), ° 5H BLO_ STEEL CASING |
= T3p dense, moist, 10% fines, fine to medium sand, o 9 LOCKING CAP
11.9 25 to 30% fine gravel, moderate estimated K -9 9
2 — ‘ Co  [eg—— GROUT —
CHEM] 33 AND (SP), brown (2.5Y 5/4), dense, moist, 5 to o o.
42 10% fines, fine sand, moderate estimated K o I
i 50 | 4.7 i % -
2 2 z— BENTONITE
. - PELLET SEAL
4 GEO-| 50 ‘ N
TECH " 2-inch ID, SCH
50/5°] 7.1 :
] 1/25 i : 40 PYC CASING
5 200 u = A
26 | 4.7 i
11 — WATER LEVEL 8
1 11 TTSM | Silty SAND (SM), grayish green, (5Y 5/4), medium — gf,;git o 7
i 119 dense, wet, 15 to 20% fines, very fine to fine ¥ 7
5] : sand, moderate estimated K — WATER LEVEL &
CHEM| 3 I — 7.48 feet on 7
3 @ 8.5 feet-as above, grayish green (5Y 4/2) — 7/26/91
7 4 14 - ——( et FILTER PACK, N
14 114.3 = #2-16 SAND
10+ ceo-| 6 11 — @ 10 feet-as above, grayish green (5Y 5/4), 10 = ]
TECH| 43 | 7.4 to 15% fines, fine to medium sand =l
i 40 11 i = b
10 —= 2-inch 10,
124 - — 0.010 inch ]
10 =t SLOTTED, SCH 40
10 SC clayey SAND (SC), black (2.YR N2/}, loose, wet, — PVC CASING
W [cEo-| 4 / - 35 to 40% fines, very fine to fine sand, low — .
TECH & estimated K, highly organic, abundant shell —
14 2 4.7 / | fragments =
CHEM! 7 / —
8 / @ 14.5 feet-as above, 20 to 25X fines, very fine
. 10 //‘ - to fine sand ———END CAP .
TOTAL DEPTH 15.5 feet —~<—B0TTOM OF
16 - BORING 15.5 _
feet

18-1 —

B o

l

DRILLING METHOD/RIG TYPE __AUGER/MOBILE B-40 DRILLING CONTRACTOR/DRILLER __EXP. GEOSER./D. RYAN
HOLE DIAMETER __8.35 INCHES BIT TYPE __HOLLOW STEM AUGER
TOTAL DEPTH OF BORING __15.5 FEET WELL COMPLETION DEPTH __15.5 FEET




JAMES M .MONTGOMERY
CONSULTING ENGINEERS,INC.

PAGE 1 OF 1
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415) 975-3400
BORING/WELL NUMBER __MW-05-05 CLIENT __PRC/US NAVY
DATE STARTED _7/17/91 _ COMPLETED _7/17/91 _ PROJECT/JUMM PROJECT NO. __NAS ALAMEDA/2738.0256
REF  ELEVATION __10.98 FEET, TOP OF CASING GEOLOGIST __KAREN KRAMER
|z 28| 4 GEOLOGIC DESCRIPTION WELL DIAGRAM
= w2 = e
S| oS o3
R R E A =
- iFdlI =] Z 20 o | =
S|l 2|F8 &2
@ el & N
¥ 94 CN | CONCRETE ° ST CHRISTY BOX,
T o [T 1| |o| PROTECTIVE
i Do 5 1 STEEL CASING, .

gravelly SAND (SW), olive brawn (2.5Y 4/3),

CHEM] 25
\:ense, moist, 10 to 15% fines, fine sand, 15 to

wn
=

LOCKING CAP
—— GROUT

o
Q0

o5}
n
(=}
)]
92}
0

|\ 20% gravel, moderate to high estimated K

HEM| 14

cHe AND (SP), olive brown (2.5Y 4/3), medium dense,
13 10.5 | moist, 5 to 10% fines, fine sand, trace gravel,
11 high estimated K, trace shell fragments

—— BENTONITE
PELLET SEAL .

2-inch 10, SCH
40 PYC CASING  _|

NN
N\\N%o P Q}—'
|

GEO-{ 30
TECH| 27 0.5
—— FILTER PACK, s
#2-16 SAND

I @ 6 feet-as above, except 15 to 20% fines, few
clay fragments with discoloration to olive gray
(5Y 4/2), at 6 to 7 feet

N (SP), olive brown (2.5Y 4/3), medium dense,
| wet, 15 to 20% fines, fine sand, trace shell

- WATER LEVEL & 7 =
—_ feet on 7/17/91

WATER LEVEL B

@} (@)
l L | !
) <.
T T T T
)
1

CHEM| 6 fragments 7.5 feet on
6 7/24/91
— 5 ol —
4 5 @ 9.5 feet-as above, gradual color change to
10 —— — olive (5Y 4/3) —
TECH & |05 SP| SAND (SP), 11% fines
) 5 SM| @ 11 feet-15 to 20% fines, areas of clayey sand, g-é/;gn]égﬁ 7
1o 10 i abundant shell fragments SLOTTED, SCH 40
20 10.5 PVC CASING 7
1
GEO-| 11 11 i
TECH| 59 0.5 ’AsC clayey SAND (SC}, dark olive (5Y 3/3}, medium =
14 cieMl 6 / — dense, moist to wet, 40 to 50% fines, fine sand, — —
| . / moderate estimated K , I
i 10 | 0.5 / i )
TOTAL DEPTH 15.5 feet ~—B0T70M OF
16 — BORING 15.5 ]
feet
_ s i
18+ - _
ORILLING METHOD/RIG TYPE __AUGER/MOBILE B-40 DRILLING CONTRACTOR/DRILLER __EXP. GEOSEAR./D. RYAN
HOLE DIAMETER __8.35 INCHES BIT TYPE _HOLLOW STEM AUGER

TOTAL DEPTH OF BORING __15.5 FEET WELL COMPLETION DEPTH __14.5 FEET




JAMES M _MONTGOMERY
CONSULTING ENGINEERS, INC.

PAGE 1 OF 1
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 84598 / (415) 975-3400
BORING/WELL NUMBER __B8-05-06 CLIENT _PRC/US NAVY
CATE STARTED _Z/12/91 COMPLETED _7/12/91  PROJECT/JMM PROJECT NO. __NAS ALAMEDA/2738.0256
ELEVATION __12.36 FEET GEOLOGIST __KAREN KRAMER
dslZlal2]8 GEOLOGIC DESCRIPTION COMMENTS
Tzl lelg e 3
S21z e |22 =2
<L ] T <L o
w o g e
}Z;’t CN | CONCRETE
2.1 0 S
B |cHem| 30 T M SAND (SP), yellowish brown (10YR 5/4), dense, N
sC moist, 15 to 20% fines, fine sand, trace gravel,
o] 7 2.1 ;; | nign estimated K B
CHEM| 24 //
25 //
19 | 2.1 _
4 GEO-| 8
6 |2.1 v
7 4 Sp SAND (SP), yellowish brown (10YR 5/4), loose, DEPTH TO WATER=5 feet 7
) wet, 10 to 20% fines, fine sand, high
5 | estimated K n
4 10.7
3
4 6 L 4
15 10.7
8- 11 |~ @ 8 feet-as above, wet, trace shell fragments !
GEO-| 26
T TECH! o5 15 4 il
CHEM| 1 @ 9.5 feet-as above, olive (5Y 4/4), abundant
104 4 — shell fragments —
14 10.7
7 15 SC @ 11 feet-as above, 20 to 30% fines T
- /
te 35 0.7 B n
o |
TR ce0-| 6 V CL | CLAY (CL}, [some clayey SAND (SC)], olive (5Y 7
TECHl 5 15 / 3/4) , stiff, moist, 50 to 100% fines, fine
144 ' . sand, low to moderate estimated K -
CHEM| 1 /////
3 ////
6 |0.7 // i}
TOTAL DEPTH 15.5 feet
16+ — _
18+ — —

DRILLING METHOD/RIG TYPE

HOLE DIAMETER

TOTAL DEPTH OF BORING __15.5 FEET DRILLER

8.35 INCHES BIT TYPE

AUGER/MOBILE B-40 pRILLING CONTRACTOR

EXPLORATION GEQSERVICES

HOLLOW STEM AUGER

JOHN COLLINS




JAMES M. MONTGOMERY
CONSULTING ENGINEERS, INC.

365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415) 975-3400

FURING/WELL NUMBER __8-05-07 CLIENT __PRC/US NAVY

CATE STARTED _72/12/91 COMPLETED _7/412/91

ELEVATION __12.34 FEET

PAGE 1 OF

1

PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738.0256

GEOLOGIST KAREN KRAMER

[da]
uloe 2| 519 § GEOLOGIC DESCRIPTION COMMENTS
Told c|lelgdlol =
i S IV o B -
oS- | &= = = a =
|21 2|3
o & n
W 94 CN | ConCReTE
RN
g < SAND (SP), yellowish brown (10YR 5/4), dense, ”
CHEM| 18 sP X
moist, 10 to 15% fines, fine sand, trace gravel,
o 45 121 :}k;igh estimated K ]
HEM] 17
CHE ;1 1.5 feet-as above, dense
i 22 |5.0 - ]
12 ;; SM. @ 3.5 feet- as above, 15 to 25% fines
1l feeo-| 22 5C 7
TECH| 32 |5 o | | ]
7 22 //‘ - @ 5 feet-as above, wet ! DEPTH TO WATER=5 feet ”
33
6 34 | 3.6 B 7
30 //‘ @ 6.5 feet-as above, gradual color change to
- 34 // - olive (5Y 4/4), clay stringers, some small shells -
50 5.0 |}/
e o8 / — B B8 feet-as above, dense, wet, abundant small ]
GEO-| 45 shells
T | TECHBo /571 5.0 ]
l CHEM| 38
105 7z n
i 28 2 i 7
50
12+ 45 7.9 SM | @ 12 feet-grades into a silty SAND (SM), olive 7
(5Y 4/4) , dense, wet, 30 to 40% fines, fine sand,
4 1 moderate estimated K |
GEO-{ 10
TECH :
14 78] @ 13.8 feet-layer of black sand -
CHEM /A cL \_C _
3 LAY (CL), olive to dark olive, stiff,
i wet, fines, 0 to 40% fine sand, moderate |
3.60//] _\;stimated K
16 15 feet-alternates with black silty ]
containing shells, strong H2S odor
| OTAL DEPTH 15.5 feet A
18 1 — _

ORILLING METHOD/RIG TYPE

AUGER/MOBILE B-40 DRILLING CONTRACTOR

EXPLORATION GEOSERVICES

HOLE DIAMETER 8.35 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING 15.5 FEET ORILLER JOHN COLL INS




JAMES M _MONTGOMERY
CONSULTING ENGINEERS, INC.

365 LENNON LANE,

to+ING/WELL NUMBER

WALNUT CREEK, CALIFORNIA, 94598 / (415) 975-3400

B-05-08 CLIENT __PAC/US NAVY

SATE STARTED _8/8/91

COMPLETED _8/8/91

PAGE 1 OF 1

PROJECT/JMM PROUJUECT NO. __NAS ALAMEDA/2738.0256

SUEVATION 12.86 FEET GEOLOGIST KAREN KRAMER
w
e = ol S a GEOLOGIC DESCRIPTION COMMENTS
[ w o &) )
o o (= . ~ T — 5]
e - - I =T = R
- vl = < T < =
W = [oa Q
[as] o w
W 94 CN' | CONCRETE
“q
7 ciem| 9 | 124 s Sp SAND (SP), olive gray (5Y 4/2), medium dense, 1
moist, 10 to 15% fines, fine sand, high estimated
o e :\: hydrocarbon odor H
te 1.5 feet-as above, very moist, hydrocarbon odor
CHEM| 17
15 | 632
13
4 ~ — ]
GEO-| 12 @ 4.2 feet-thin clay layer, hydrocarbon odor
TECH| 14 | 146
7 14 cL sandy CLAY (CL), olive (5Y 4/3), very stiff, B
N 5 moist, fines, 10 to 20% sand, low estimated K,
6 14 S thgydrocarbon odor B
14 | 257
AND (SP), olive gray (5Y 4/2), medium dense, ! DEPTH TO WATER= f
i 7 mo1st, 5 to 10% fines, fine sand, high : 0 WATER=6.5 feet i
8 estimated K, hydrocarbon odor
| 1 17.7 AND (SP), dark olive gray (5Y 3/2),
- CHEM| 7 medium dense, wet, 10 to 15% fines, fine sand, ]
8 high estimated K, hydrocarbon odor
| 8 |12.7 i ]
8
10— - _]
10 GEO-| 12
TECLH| 44 |20.2
7 3 " @ 11 feet-as above, black, hydracarbon odor T
; 4 CL silty CLAY (CL), olive (5Y 4/3), medium stiff,
124 5 | s8 / — moist, 100% fines, low estimated K, hydrocarbon I
5 // odor
- _ CL ‘\'SAND (SP) and sandy CLAY (CL) (as above), ]
W [T;E(C)H i 5 // hydrocarbon odor
14+ CHEM| 1 // CL = sandy CLAY (CL), dark olive gray, very soft, N
/ moist, fines, 10 to 20% sand, low estimated K,
4 ! / | mild H2S and fuel odor |
7
TOTAL DEPTH 15.5 feet
16 — ]
18 — _
{

DRILLING METHOD/RIG TYPE _AUGER/MOBILE B-40 QRILLING CONTRACTOR

HOLE OIAMETER
TOTAL DEPTH OF BORING

EXPLOHATION GEOSERVICES

8.35 INCHES BIT TYPE HOLLOW STEM AUGER

15.5 FEET ORILLER _ DAVE YAEGER




JAMES M. MONTGOMERY
CONSULTING ENGINEERS, INC.

365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94588 / (415 975-3400

PAGE 1 OF 1

EORING/WELL NUMBER __B8-05-09 CLIENT __PAC/US NAVY
OATE STARTED _7/12/91 COMPLETED _7/12/91  PROJECT/JMM PROJECT NO. __NAS ALAMEDA/2738.0256
ELEVATION __12.22 FEET GEOLOGIST __KAREN KRAMER
. = oy %)
_ ul g = o S o GEOLOGIC DESCRIPTION COMMENTS
slg| | 2lrle|e
SIS R
v | @ T | 3
';Vov—q CN |  CONCRETE
3.6 0 S
T8 | cHeM| 42 ] S gravelly SAND (SW), yellowish brown (10YR 5/6), 7]
4 very dense, moist, 20 to 25% fines, fine sand,
o 021 sP _\EO to 30% gravel, moderate estimated K |
CHEM| 47 .
AND (SP}, yellowish brown (10 YR 5/6) ,very dense
i 50 SP | |\ moist, 10 to 15% fines, very fine to fine sand, B
50 | 2.1 moderate to high estimated K
4] 36 | SAND (SP), yellowish brown (10YR 5/6), very
GEO-| 34 dense, moist, 5% fines, very fine to fine T
TECH 50 | 0.7 sand, moderate to high estimated K
] 17 @ 5 feet-as above, wet, 30 to 40% fines B
29 Y
6 o5 |2 1 ~ DEPTH TO WATER=6 feet -
15 B 6.5 feet-as above, color change to olive (5Y
. - - 4/3) 20 to 30% fines .
25 (8.0
5 Wl [oe0-| 12 B 7
TECH| 43
i 14 {36 i R
CHEM| 5
10 o5 — @ 10 feet-as above I
32 {5.04.
9 i
. 22
le 23 | 3.6 B , 7]
5 // Sc | clayey SAND (SC), dark olive (5Y 3/3), medium
4 / | dense, wet, 30 to 40% fines, very fine to fine |
?E&; 1 e 4 oL sand, moderate estimated K, some small shells
14— 1317.8 / | silty CLAY (L), olive (5Y 4/3), Stiff, wet, N
CHEM 100% fines, some clayey sand in pockets, moderate
/ estimated K
0.7/ ]
TOTAL DEPTH 15.5 feet
16— — _
18— — _
CRILLING METHOD/RIG TYPE _AUGER/MOBILE B-40 DRILLING CONTRACTOR _EXPLOAATION GEOSERVICES
HOLE DIAMETER 8.35 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING __15.5 FEET DRILLER __JOHN COLLINS




JAMES M. MONTGOMERY
CONSULTING ENGINEERS, INC.

365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415) 875-3400

BUHING/WELL NUMBER __B8-05-10 CLIENT _PRC/US NAVY

PAGE 1 OF 1

CATE STARTED _7/16/91 COMPLETED _Z7/16/91

PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738.0256

FLEVATION _12.88 FEET GEOLOGIST _KAREN KRAMER
=13 5 % LZ% GEOLOGIC DESCRIPTION COMMENTS
— () —
Ssie g% lelc
¥zl 212E] =
=2 | T Z|9
@ S n
' 4 CN | CoNCRETE
D 4 .
T | chem| 20 T oW gravelly SAND (SW), light olive brown (2.5Y 5/4), )
e very dense, molst, 20 to 25% fines, fine sand,
o] 43 10.5 000 10 to 25% gravel, moderate estimated K |
CHEM| 20 SP
1.5 feet- as above, color change to dark
i 30 | |yellowish brown (10YR 4/6) i
3010.5 AND (SP), light olive brown (2.5Y 5/4), dense,
4] 23 | moist, 5 to 10% fines, fine sand, trace gravel, B
GEO-| 23 high estimated K
TECH 23 1 0.5
‘Eﬂ 12 - @5 feet-as above, 10 to 15% fines 7]
16
6 17 10.5 B 7
CHEM| 12
7 13 ~ @ 7 feet-as abave, color change to olive (5Y 7]
3105 4/4) , damp/wet, hydrocarbon odor
ST B cHeM| 17 " @ 8 feet-wet, strong hydrocarbon odor ! DEPTH TO WATER=8 feet 7
19
1% IcHeEM| 24 1 0.5 @ 9 feet-as above, color change to light olive 7
8 brown (2.5Y 5/4}, wet
10~ = —
GEO-{ 19
) 19 - i
23
12 25 (0.5 B 7]
GEO-| 48 SAND (SP), olive (5Y 4/3), dense, wet, 10 to 15%
1l I TECH] 5 ~ fines, fine sand, high estimated K .
A p0/4"( 0.5 -
el T CL T silty CLAY (CL), olive (5% 4/3), medium stiff, —
3 ;j;; SC wet, 100X fines, low to moderate estimated K,
N //// | slight hydrocarbon odor, with clayey SAND (SC) i
4 0.5 y interbeds
164 _:\TOTAL DEPTH 15.5 feet ]
18 — _

DRILLING METHOD/RIG TYPE

AUGER/MOBILE B8-40 DRILLING CONTRACTOR

EXPLORATION GEOSERVICES

HOLE DIAMETER 8.35 INCHES 8IT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING __15.5 FEET DRILLER _DAVE RYAN




JAMES M. MONTGOMERY
CONSULTING ENGINEERS, INC.

365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 84598 / (415) 975-3400

PAGE 1 OF 1

GURING/WELL NUMBER __8-05-11 CLIENT _FPRC/US NAVY
OATE STARTED _Z/17/91 COMPLETED _Z/17/91  PROJECT/JMM PROJECT NO. __NAS ALAMEDA/2738 0256
EL EVATION 12.66 _FEET GEOLOGIST KAREN KRAMER
o = o % s GEOLOGIC DESCRIPTION COMMENTS
_— <L
2| Z g5 2|3
8]
s-13| 28282
v | 8 S| &
ych CN |  CONCRETE
O‘SQS
T cHeM] 25 T oW gravelly SAND (SW), olive brown (2.5Y 4/3), 7
PRI dense, moist, 10 to 15% fines, fine sand, 15 to
N 30 10,540 20% gravel, moderate estimated K ]
50 . W . ‘
g:/f gff 2 feet-as above, mottled with olive gray in
i 1.5 Qj// areas, very moist, gravel 1s fine to coarse |
QZ// grained, In some areas sandy GRAVEL (GC) ,
CHEMBO/4"| 1.5 |- probable fill material
44 ;.;? —~ ]
7 38 ' Sp SAND (SP), light olive brown (2.5Y 5/4), dense, 1
50 moist, 10 to 15% fines, very fine to fine
6 | sand, high estimated K |
; b0/5" 0
24

50
50/4°( 0.5 @ 7.5 feet-sand as above with several clay

25| 0
16 . @ 9.5 feet-as above, color change to olive (5Y

ce0-1 16 — 4/3), wet _

TECH 20 [ 1.0

o7 | @ 11 feet-as above, black in areas
40
50/5'1 1.0 — @ 12 feet-getting flowing sands up in auger
16
GEO-| 26 :
TECH| 4o (4 0f

CHEMBO/3"| 1.0 [TTT [ SM | Silty SAND (SM), olive 5Y 4/3), very dense, wet, ]
1 20 to 30% fines, very fine to fine sand, high
By 11 . estimated K, hydrocarbon odor

14+

B
S B cen| 27 _\L:tplngers ; 7]
36 AND (SP), light olive brown (2.5Y 5/4), dense, DEPTH TO WATER=8.5 feet
. - wet, 5 to 10% fines, fine sand, high estimated K B
]

TOTAL DEPTH 15.5 feet

10+ — 1
B r —
184 — _
L
DRILLING METHOD/RIG TYPE __AUGER/MOBILE B-40 DRILLING CONTRACTOR _ EXPLORATION GEOSERVICES
HOLE DIAMETER __8.35 INCHES BIT TYPE __HOLLOW STEM AUGER

TOTAL DEPTH OF BORING _15.5 FEET DRILLER __DAVE RYAN




JAMES M. MONTGOMERY
CONSULTING ENGINEERS, INC.

365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415) 975-3400

PAGE 1 OF 1

BORING/WELL NUMBER __8-05-12 CLIENT _PRC/US NAVY
JATE STARTED _7/11/91 COMPLETED _Z/11/91 = PROJECT/JUMM PROJECT NO. __NAS ALAMEDA/2738.0256
S EVATION 10.80 FEET GEOLOGIST KAREN KRAMER
4]
~ . %. z o = 2 GEOLOGIC DESCRIPTION COMMENTS
= < | w a. &) =
S3E|l gl si=t°
HTo |z &l 2|22
- SRR - =
v @ % 172)
,VG% CN | CONCRETE
9.0 0 S
B CHEM| 26 | 4.8 Sp SAND ({SP}, dark yellowish brown (10YR 3/6}, .
g 1 medium dense, moist, 10 to 15% fines, fine sand,
2 h0/4 SW | \ trace gravel, high est K ]
CHEM| 50
gravelly SAND (SW}, dark yellowish brown (10YR
i 43 B 3/6) , dense, moist, 30 to 40% fines, fine sand, ]
36 [ 4.8} 30 to 45% gravel, moderate est K
/- 48 SP | “SAND (SP), yellowish brown (10YR 5/4), dense, a
GEO-H0/3"| 7.6 moist, 15 to 20% fines, fine sand, trace gravel,
TECH high est K
36 ZZA L @ 5.25 feet-CLAY layer, (CL) olive, moist, stiff
45 RN
65 <+ SW 1~ "gravelly SAND (SW), yellowish brown (10YR 5/4) —
48 | 7.6 SP | dense, moist, 30 to 40% fines, sand, 30 to 40% v
31 gravel " DEPTH TO WATER=6.5 feet
47 AND (SP), yellowish brown (10YR 5/4), dense, ]
3 h0/4"| 6.2 wet, 15 to 20% fines, fine sand, high est K
CHEM] 21 [ NSAND (SP), olive (5Y 5/3), dense, wet, 15 to 20%
28 fines, fine sand, high est K
) 24 6.2 i 1
GEO-| 8 // sC clayey SAND (SC), olive (5Y 5/3, loose,
10— @ ITecH / — wet, 40 to 50% fines, fine sand, high to ~
9 / moderate est K
11 11.8/
3 '/éf -
3 cL silty CLAY, (CL), dark olive, medium stiff,
12 3 190 / — moist, 100% fines, low to moderate est K —
5 T @ 12.5 feet-as above, CLAY (CL), with areas of
o | %? S=1 Clayey sanD (50 .
TECH 11 | 9.0 /?
14+ CHEM| 1 2% [~ @ 14 feet-as above (CL) and (SC), alternating .
?% layers, dark olive, soft, wet
1 3 leof A T ]
TOTAL DEPTH 15.5 feet
16— — —
18 - -
L

ORILLING METHOD/RIG TYPE

AUGER/MOBILE B-40 DRILLING CONTRACTOR EXPLORATION GEQSERVICES

HOLE DIAMETER 8.35 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING

15.5 FEET ORILLER JOHN COLL INS




JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC.

365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415) 975-3400

ENRING/WELL NUMBER

“ATE STARTED _7/11/91 COMPLETED _Z£11/91

8-05-13 CLIENT __PRC/US NAVY

PAGE 1 OF 1

PROJECT/JUMM PROJECT NO.

NAS ALAMEDA/2738.0256

ELEVATION __11.28 FEET GEOLOGIST __KAREN KRAMER
[da]
B » CZ>~ = o S ‘(2’ GEOLOGIC DESCRIPTION COMMENTS
“Elglolel3lg|®
SEI AN
w = % 7]
Y 94 CN'|  CONCRETE
00
11 (cHempo/s| 2.0 “TSp . SAND (SP), dark yellowish brown (10YR 4/6), dense .
SM molst, 10 to 15% fines, fine sand, 5to 10%
2 8.3 gravel, moderate to high est K N
CHEMPBO/5" I . .
o silty SAND (SM), dark yellowish brown (10YR 4/8),
] 40 3.0 OENED very dense, moist, 30 to 35% fines, fine sand,
: 10 to 15% fine to coarse gravel, high est K 7
30 SP 2 feet-3 inches of asphalt
4 M| 6e0-Fo/5" . 7]
TECH gravelly SAND (SW), dark yellowish brown (10 YR
i 0.6 || 4/6), very dense, moist, 20 to 30% fines, fine Y
15 sand, 30 to 40% fine to coarse gravel, moderate * DEPTH TO WATER=5 feet “
15 | 2.0 est K
6 37 : | SAND (SP), yellowish brown (10YR S/4), dense, ]
5 SW moist, 10 to 15% fines, fine sand, high est K
‘N 35 SPr 6 feet-wet, 20 to 30% fines, some clay 7
50 |11.8 i stringers
8 CHEM| 16 gravelly SAND (SW), yellowish brown, dense, wet, ]
20 to 30% fines, fine to coarse sand, 40 to 50%
i 25 SC gravel, high est K |
37 3.4 SM .
AND (SP), yellowish brown (10YR 5/4), dense,
10 19 wet, 10 to 15% fines, fine sand, moderate to ]
B GEO-| 21 high est K, some clay fragments
TECH .
i 26 | 3.4 clayey SAND (SC}, olive (5Y 3/3) |
; / CL 1 \sitty saND (sM), olive (5Y 4/4), dense,
5 % wet, 30 to 40% fines, fine sand, high est K
fa- 5 (4.8 cL n
L) & | | silty CLAY (CL) olive (SY 4/4), medium stiff,
| 1 /¢ | | moist, 100% fines, moderate est K
?Eg; 6 // silty CLAY (CL) and clayey SAND (SC), as above,
14— 20 //// sandy in areas
CHEM| 5 7 SC | “clayey SAND (SC), olive (Y 4/3), stiff,
6 / wet, 40 to 50% fines, fine sand, moderate to low
5 7.6 /// est K i
TTOTAL DEPTH 15.5 feet
16 — ]
184 — ]

DRILLING METHOD/RIG TYPE
HOLE DIAMETER
TOTAL DEPTH OF BORING

AUGER/MOBILE B-40 DRILLING CONTRACTOR

EXPLORATION GEQSERVICES

8.35 INCHES BIT TYPE _ HOLLOW STEM AUGER

15.5 FEET DRILLER __JOHN COLLINS




JAMES

M.MONTGOMERY

CONSULTING ENGINEERS, INC.

365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94588 / (415] 975-3400

PAGE 1 OF 1

SNAING/WELL NUMBER __MW-06-01 CLIENT __PHC/US NAVY
~ATZ STARTED _7/1/91  COMPLETED _Z/1/91 _ PROJECT/JMM PROJECT NO. __NAS ALAMEDA/2738.0256
OFF . ELEVATION 10.60 FEET, TORP OF CASING GEOLOGIST __HICH HALKET
wn w
_ Ll s = o < S g GEOLOGIC DESCRIPTION WELL DIAGRAM
Scl2l clelEslel s
“21x e 2128 & =2
HEIEE
IV 94 CN |  CONCRETE |°_ — J_ 2 CRISTY 80X,
o]
-g CHEM| 27 1 4.0 SP | \gaND (SP), yellowish brown (10YR 5/4) dense, EJ ° ) sEE casing, -
h0/4" moist, 5 to 10% fines, fine to medium sand, 5 to 59 QS LOCKING CAP
1.3 10% gravel, moderate high estimated K 3 LY ZGROUT
2—l CHEM| 37 B SN n
50/5"
. 3 - %Z ;;————BENHMUEE N
L. (4 V4  PELLET SEAL
4] 28 B 1| €eé-inch ID, SCH  _|
GEO-| 30 =EL 40 PYC CASING
TECH 35 |14.9 SAND (SP}, greenish gray (5Y 4/2) ,medium dense, ; E ZWATE/‘? LEVEL B
4 - moist, 10 to 15% fines, fine sand, low to = 4.4 feet on e
14 moderate estimated K, some shell fragments, and = 7/19/91
1 fr nts. N
- 15 |\ 1/2 1nch clay fragment = 7WAIER LEVEL @ N
19 19.8 5.5 feet-as above, wet == o 5.5 feet on
8 — ?b%@!
7 14 @ 7 feet-as above, wet, 5 to 10% fines, fine to — FILTER PACK B
) >3 12 2 medium sand g #9216 SIND
- CHEM! 5 f— Z2-inch 10,
= 0.010 inch
| 5 A , = SLOTTED, SCH 40
6 |12.207 74 cL | CLAY (CL), dark gray (2.5Y N3/), medium, stiff, — BVC CASING
Mo ] fin timated K
0 1 / oist, fines, low estima Z 5MD CaP
Il |ce0-| 4 ;;;ﬁ; B
TECH|
1 4 12.2////’
; 10 /<j;
12— 12 Z ST clavey i (SC), black (2.5Y N2/), loose, u
moist, 20 to 25% fines, fine to medium sand, low —— BENTONITE
| 5 6.8 //// estimated K, abundant shell fragments PELLET SEAL ]
GEO-| 6
TECH / 13 feet-as above, with occasional 1/2 inch clay
14 & S/ layers |
I CHEM ; 14_9/ 14 feet-as above, strong H2S odor
' T Zoe |
TOTAL DEPTH 15.5 feet 4<—B0TTOM OF
16 — BORING 15.5 |
feet
18+ — _
l

DRILLING METHOD/RIG TYPE
HOLE DIAMETER
TOTAL DEPTH OF BORING

AUGER/MOBILE B-40

8.35 INCHES

15.5 FEET WELL COMPLETION DEPTH

DRILLING CONTRACTOR/DRILLER _EXP. GEOSER./J. COLLINS
BIT TYPE __HOLLOW STEM AUGER

9.5 FEET




JAMES M.MONTGOMERY
CONSULTING ENGINEERS,INC.

365 LENNON LANE

STRING/WELL NUMBER

MW-06-02

WALNUT CREEK, CALIFORNIA, 894598 /

(415) 975-3400

CLIENT __PRC/US NAVY

7= STARTED _7/1/91

COMPLETED _2/1/91

PAGE 1 OF

4

PROJECT/JUMM PROJECT NO.

NAS ALAMEDA/2738.0256

“F  ELEVATION __10.88 FEET, TOP OF CASING GEOLOGIST __RICH HALKET
: = £l 8 A GEOLOGIC DESCRIPTION WELL DIAGRAM
- w! 2 ezl 2| =
vl =t R S N B R B
IR EE e
cla| e s|3
V °J CN | CONCRETE 5 =TS CHRISTY 80X,
NS ol [T o | ProTEcTIVE
T ickem| 14 |14.9f TSP SAND (SP), brown (2.5Y 6/4), medium dense, moist, S 575? CASING, N
5 to 10% fines, very fine to fine sand, trace ° %5—7LOC ING CAP
o] 19 112.2 clay fragments (1/2 inch to 3 inches), moderate o o GROUT N
- CHEM| 24 estimated K ~ o]
24 % z— BENTONI TE
36 (12,2 Z % PELLET SEAL .
y 20 - 2-inch 10, SCH
" [cE0-| 26 — 40 PVC CASING ]
TECH silty SAND (SM), greenish gray (5Y 4/1), medium
23 19.8 SM ' ) |
N dense, wet, 20 to 25% fines, fine sand, low to — ZAgEf; LfVE; e N
24 moderate estimated K — 7},1/95;9 0
- 20 =
o7 18 | 6.8 =R
) _ — 4.9 feet on
cHeM! 13 @ 6.5 feet-as above, trace clay fragments (1/2 p— 7/19/91
. +7 inch to 1 inch) = - TR Pk 4
16 | 6.8 = #2-16 SIND
3 6 — 2-inch 10, ]
_ —I: 0.010 inch
n %EgH 0 — SLOTTED, SCH 40
4 |20.8 =l PVC CASING
1 CL CLAY (CL), dark gray (2.5Y N3/), soft, wet, —
10— 0 / fines, low estimated K, some plant debris — END CAP —
3 23.1/ /
1 1 7 ]
6 / SC | clayey SAND (SC), black (2.5Y N3/), dense, wet,
124 7 |og 25 to 30% fines, very fine to fine sand, low to —
' / moderate estimated K, abundant shell fragments, BENTONITE
3 / 1/2 to 1 1nch clay layers CELLET SEAL -
GEO-| 6 / }
TECH| ¢ /
A 8
14 CHEM| 1 12.2/ @ 14 feet-as above, 1 to 2 inch clay layers, -
4 / strong H2S odor, decaying plant matter /
1 : . / |
TOTAL DEPTH 15.5 feet /*—BOTTOM OF
16— BORING 15.5 |
feet
18 _|
DRILLING METHOD/RIG TYPE _AUGER/MOBILE B-40 DRILLING CONTRACTOR/DRILLER __EXP. GEOSER./J. COLLINS

HOLE DIAMETER

8.35 INCHES

BIT TYPE

TOTAL DEPTH OF BORING

15.5 FEET

HOLLOW STEM AUGER

WELL COMPLETION DEPTH

10 FEET




JAMES M._MONTGOMERY
CONSULTING ENGINEERS, INC.

365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94538 / (415) 975-3400

SCRING/WELL NUMBER

~:Te STARTEQ _2/9/91

MW-06-03 CLIENT __PRC/US NAVY

COMPLETED _7/9/91

PAGE 1 OF 1

PROJECT/JUMM PROJECT NO.

NAS ALAMEDA/2738.0256

o7 ELEVATION __11.38 FEET, TOP OF CASING GEOLQGIST __AICH HALKET
: = 518 a GEOLOGIC DESCRIPTION WELL OIAGRAM
- Jwl g oz 2| <
Tzl | L3 2| o
v | @ ol | 3
TN e e
dg CHEM| 38 151 SM | Ngilty SAND (SM). dark yellowish brown (10¥R 4/4), | [ isH ° ) swr casme,
H0/4" dense, moist, 25 to 30% fines, very fine to 5O LOCKING CAP
medium sand, 10 to 15% fine to coarse gravel, O X ZGROUT
2 creml 14 112 4 5P \_!1;0\« to moderate est K, oxidized, probable fill d q -
: o o
38 AND (SP), brown (10YR 5/3}, dense, moist, 15 to
- 5 - 20% fines, very fine to fine sand, low to Z Z——-BENTON[TE -
0 moderate est K, some 1/2 to 1 inch clay fragments A Z PELLET SEAL
4] 17 [12.4 | R < 2-inch D, SCH |
GEO-| 24 — 40 PVC CASING
TECH| 54 |12 4 =2 WATER LEVEL 8
] 10 - @ 5 feet-as above, wet — 4.8 feet on N
=
12 — 77/9/91
B 12 {12.4 B — WATER LEVEL 8  —
’ —| o 5.5 feet on
i 6 i _ = ?7/15/91 |
13 @ 7 feet-as above, olive (5Y 4/3) g FILTER PACK,
19 {12.4 — #2-16 SAND
@ o] 2 B — 2-inch 10, -
3 — 0.010 inch
i 5 |12.4 i = SLOTTED, SCH 40
{ ' CL CLAY (CL), very dark grey {2.5YR N3/}, very soft, g PYC CASING
104 ceo-| 1 / | moist, fines, low est K L s END CAP .
TECH| 15'1/ /
| i
. 0
I 6 [12.4 — @ 12 feet-as above, 5 to 10% very fine sand ]
5 —— BENTONITE
_ a PELLET SEAL i
GEO-| 6 /
TECH| 4o |12 4/ sandy CLAY (CL), very dark grey (2.5YR N3/),
14— ' / L stiff, wet, fines, 30 to 35% very fine to fine -
CHEM| 5 // sand, low est K
6 A SC
: / - tclayey SAND (SC), very dark grey (2.5YR N3/}, .
6 |15.1 A stiff, wet, 40 to 45% fines, very—ftHE—tefine BOTTOM OF
" \—s'and, low est K, slight H2S pgfRERED T SORING 155
OTAL DEPTH 15.5 feet feet
18- - -

ORILLING METHOD/RIG TYPE

HOLE OIAMETER
TOTAL DEPTH OF BORING

AUGER/MOBILE B-4Q

15.5 FEET WELL COMPLETION DEPTH

DRILLING CONTRACTOR/DRILLER __EXP. GEOSER./J. COLLINS

8.35 INCHES B8IT TYPE _HOLLOW STEM AUGER

10 FEET




JAMES M . MONTGOMERY
CONSULTING ENGINEERS, INC.

365 LENNON LANE,

©TRING/WELL NUMBER

MW-06-04

WALNUT CREEK, CALIFORNIA, 945398 /

(415) 975-3400

CLIENT __PRC/US NAVY

“ATE STARTED _Z2/2/91

COMPLETED _2/2/891

PAGE 1 OF

4

PROJECT/JUMM PROJECT NO.

NAS ALAMEDA/2738.0256

5T ELEVATION 10.77 FEET, TOP OF CASING GEOLOGIST __KAREN KRAMER
s 2108819 GEOLOGIC DESCRIPTION WELL DIAGRAM
- — T
sl Sl glEs e 3
SRR R
@ @ ¢ 5| @
Y 94 CN | CONCRETE ° 1o T CHAISTY GOX,
- Pﬁos o EJ_ o | PROTECTIVE
4 ’ - : ; o7 L) STEEL CASING m
HEM p SAND (SP) and silty SAND (SM), yellowish brown ‘
CHEM) 10 s% (10YR 5/4) , medium dense, moist, 20 to 25% fines, °: OZ LOCKING CaP
3_| 19 10.6 | fine sand, 5 to 10% gravel, moderate est K o] d';—-GROUT ]
) R 0 @ 2.5 feet-as ab dium d 25 to 30% 07 Z e [0, ScH
14 .5 feet-as above, medium dense, 0 40 PVC CASING
- 20 - fines, trace gravel. % ZﬁﬁENTONNE i
GEO-| 6 0.6 "é & PELLET SEAL
4—! TECH| 4o - == WATER LEVEL @ 4 —
12 @ 4.5 feet-as above, olive (5Y 4/3). = ZfEEt on 8/23/91
] L — WATER LEVEL 8 i
N 9 (0.4 — 4.5 feet on
e 12 > -1 Gw J GRAVEL (GW), fine gravel = .| e N
> 28 — Z FILTER PACK,
cueml 15 |0 4 [ SP AND (SP), as above — 4916 SIND
) R A IV _ =l
o8 e . RAVEL (GW), olive gray (5Y 4/3), medium dense, = 2-inch 10, *
o - o moist to wet, 25 to 35% fines, fine gravel, high — 0.010 1nch
0l 16 sP _\:st K = SLOTTED, SCH 40
5 — PVC CASING N
S0 1 t.0 ve = AND (SP), as above —
il RE / —\tLAY (CU), dark olive (5Y 3/3), soft, moist, - > END CAP .
/ fines, low est K /
1 70.6
10+ 1 / | @ 10 feet-as above, trace sand filled burrows n
3 / /
\ f 3 (0.6 / ]
‘9 16 /
icT] 14 Sp | SAND (SP), dark olive to black, medium dense, —— BENTONITE .
o 74 moist, 30 to 35% fines, fine sand, high est K, PELLET SEAL
4 / %’5 _\Zbundant shell fragments B
GEO-| B .
TECH % LAY {CL) and SAND (SP), alternating layers with
14 5 //‘- shell fragments |
: CHEM| 1 . /
: , .2 %% b “TLAY (€U and clayey SAND (SC)
4 ) é/ N |
TOTAL DEPTH 15.5 feet ~——BorToM oF
154 | BORING 15.5 ]
feet
18 — ]

DRILLING METHOD/RIG TYPE
=OLE DIAMETER
TOTAL BDEPTH OF BORING

AUGER/MOBILE B-40

8.35 INCHES

BIT TYPE

15.5 FEET

DRILLING CONTRACTOR/DRILLER
HOLLOW _STEM AUGER

EXP.

GEOSER. /J. COLLINS

WELL. COMPLETION DEPTH

9 FEET




JAMES M ._MONTGOMERY
CONSULTING ENGINEERS, INC.

PAGE 1 OF 1
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415) $75-3400
BORING/WELL NUMBER _MW-06-05 CLIENT __PRC/US NAVY
CATE STARTED _Z/2/91  COMPLETED _Z/2/91 PROJECT/JMM PROJECT NO. __NAS ALAMEDA/2738. 0256
FEE ELEVATION __11.09 FEET, TOP _OF CASING GEOLOGIST __KAREN KRAMER
sl Z21.818 8 GEOLOGIC DESCRIPTION WELL DIAGRAM
TolS 2 |e RSl o2
o S . ) —
cl3| g8 |
V' 7] CN ° ‘ CHRISTY BOX
b CONCRETE . .
6 [T l°_ ﬁ—]’i o | PROTECTIVE
] . SP L TSAND (SP), dark brown (10YR 3/3), medium dense, _dsH ] STEEL CASING, i
CHEM| 18 | 0.6 moist, 25 to 30% fines, fine sand, 5 to 10% i LOCKING CAP
| 30 gravel, high est K N a
c CHEM| 4 | 0.6 B : O |5 6AoUT —
. 1.5 feet-as above, medium dense, some shell 6 o
19 fragments
] o - Z Z—— BENTONITE =
Z 7] PELLET SEAL
AW 8|0t _ LT Zomnen o, scH |
8 — 40 PVC CASING
8 @ 4.5 feet-as above, moist to wet. p—
T |cheM| 8 |06 ™ 5 feet-as above, olive (5Y 4/3), some shell = WATER LEVEL € 5+
¢ — feet on 7/2/91
9 ragments —
b 1 B = B
geo-l 7 lo.8 @ 6.5 feet-as above, wet. = WATER LEVFL B
B TECH 8 ‘ L — 6.7 feet on B
‘0 — 7/17/91
N 8 gravelly SAND (S, dark olive (S5Y 3/3), medium —| ST FILTER PACK,
5 dense, moist to wet, 25 to 30% fines, fine to e #2-16 SAND
B e _ medium sand, 35 to 40% fine gravel, moderate — 2-inch I |
3 : est K — 0.010 1nch
o 1 [0.6 / SP/\"® 9.5 feet-SAND (SP) =] SLOTTED, SCH 40 |
{ cL , _ 7 PYC CASING
LAY (CL), dark olive (5Y 3/3), soft, moist, / EAD CaP
) 1 / | fines, low est K, silty partings throughout |
CHEM| 1 0,5/ (thinly bedded)
A 3 /
124 — ‘ —— BENTONI TE 4
3 / SC | clayey SAND (SC), dark olive to black, loose, PELLET SEAL
11 10.6 / wet, 30 to 35% fines, fine sand, some shell
7 12 / ~ fragments ]
9 /
144 3 / — —
4 // I 7
1 TOTAL DEPTH 15.5 feet Z<— gorrom o
16— _ BORING 15.5 |
feet
18 — _
DRILLING METHOD/RIG TYPE __AUGER/MOBILE B-4Q ORILLING CONTRACTOR/DRILLER __EXP. GEOSER./J. COLLINS
HOLE DIAMETER __8.35 INCHES BIT TYPE __HOLLOW STEM AUGER

TOTAL DEPTH OF BORING __15.5 FEET WELL COMPLETION DEPTH __10 FEET




JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC.

365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 84598 / (415) 875-3400

PAGE 1 OF 1

EORING/WELL NUMBER __8-06-06 CLIENT __PRC/US NAVY

OATE STARTED _8/5/91  COMPLETED _8/5/91

ELEVATION 11.54 FEET

PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738.0256
GEOLOGIST __AICH HALKET

[4a]
ul s S R e 2 GEOLOGIC DESCRIPTION COMMENTS
Zolgl s lelglgla
o | = : [92] =
S EIE AR R- AN
w o % @A
mano| BP9 CN| - cONCRETE
AUGER 0
T crem| &° ST SAND (SP), yellowish brown (10YR §/6), medium ]
5 dense, moist, 10 to 15% fines, fine sand, trace
e __ fine gravel, moderate est K N
4 - -
T cHeM| 34 |5.6 ™ SAND (SP), dark grayish brown (10YR 4/2), dense, Y DEPTH TO WATER=5 feet 7
wet, 10 to 15% fines, fine sand, 5 to 10% fine
65— 50 | gravel, moderate est K, trace 1" clay fragments ]
b0/4" 7.7
5
4 s ]
9 (8.2
8 ' — _
| GEO-| 11
TECH| 44 5.4 / cL CLAY (CL), black (7.5YR N2/), stiff, moist, 7
3 / fines, low est K
101 Rlceo-| 3 / B 7
TECH 1 (6.6 / sandy CLAY (CLJ, black (7.5YR N2/, soft, moist,
4 cheml 7 % - ;;gez, 15 to 20% very fine to fine sand, low m
7
1o 9 |8.8 / B ]
0 / @ 12.5 feet-as above, wet, slight H2S odor
|8 loE0-| © / i ]
TECHL 5 |7 4 A
149 | ceml 1 Jsc| clavey SAND (SC), black (7.5YR N2/), very loose, n
5 / wet, 30 to 35% fines, very fine to medium sand,
B /S | moderate est K, strong H2S odor ]
4 8.2/
TOTAL DEPTH 15.5 feet
16— — -
18+ - ]

ORILLING METHOD/RIG TYPE __ AUGER/MOBILE B-40 pDRILLING CONTRACTOR

HOLE OIAMETER 8.35 INCHES

EXPLORATION GEOSERVICES

BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING __15.5 FEET DRILLER __DAVE RYAN




JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC.

365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94538 / (415) 975-3400

L1,

"2 ING/WELL NUMBER __8-06-07 CLIENT __PRC/US NAVY

PAGE 1 OF

-.7c STARTED _Z/9/91 _ COMPL

S Z/ATION 7.46 FEET

ETED _7/9/91 _ PROJECT/JMM PROJECT NO.
GEOLOGIST AICH HALKET

NAS ALAMEDA/2738.0256

[&a}
" % = o S 5 GEOLOGIC DESCRIPTION COMMENTS
STl Clalol|o
) = : [¥5] ! =
SR A AR
v | @ T | 3
o 7 AS |  ASPHALT
[ |CHEM] 1112 SM N1ty SAND (SM), dark yellowish brown, (10YA |
18 4/4) , medium dense, moist, 15 to 20% fines, fine
26 (12.1 sand, 5 to 10% fine to coarse gravel, moderate
2 SP M est K —]
CHEM| 24
30 AND (SP), brown (10YR 5/3), medium dense, moist,
. 5074 0.0 - 10 to 15% fines, very fine to fine sand, low to s
) moderate est K
1 30
’ GEO-| 29 7
TECHE0/47] 0.0
1 20 - DEPTH TO WATER=5 feet .
29 SM silty SAND (SM), olive (BY 4/3), medium dense,
D 24 0.0 - wet, 15 to 20% fines, fine to medium sand, |
: moderate est K
5
i g |
10 {0.0
o CHEM| 5 n
6
i 6 0.0 ]
0 GEO-| § @ 9.5 feet-as above, 20 to 25% fines
1U— || TECH — —
5 CL CLAY (CL), very dark gray (2.5YR N3/), medium
4 10.0 stiff, moist, fines, low est K
- 3 / — _‘
) 8 /
se 12 100077 sC | clayey SAND (SC), very dark gray (2.5YR N3/), N
5 medium dense, wet, 20 to 25% fines, fine to
B g | medium sand, low to moderate est K, abundant |
4 / shell fragments
GEO- 3 10l
14_{M|TECH Ry - N
CHEM| 1 ;///’
0 §§§; i
2 0.0 / 7
TOTAL DEPTH 15.5 feet
15 — |
1Bj — |

DRILLING METHOD/RIG TYPE

AUGER/MQOBILE B-40 QRILLING CONTRACTOR EXPLORATION GEQSERVICES

HOLE DIAMETER __8.35 INCHES

TOTAL DEPTH OF BORING __15.

BIT TYPE __HOLLOW STEM AUGER

5 FEET ORILLER JOHN COLLINS




JAMES M _MONTGOMERY
CONSULTING ENGINEERS, INC.

365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 84598 / (415) 975-3400

PAGE 1 OF

1

< RING/WELL NUMBER __8-06-08 CLIENT __PRC/US NAVY
‘\TE STARTED _Z/8/91 _COMPLETED _7/8/91  PROJECT/JUMM PROJECT NO. __NAS ALAMEDA/2738. 0256
S CYATION _ 11.36 FEET GEQLOGIST __RICH HALKET
|z 8|4 GEOLOGIC DESCARIPTION COMMENTS
c w| 2 ot - =<
= T la . L2 a- e o
Szl |22 &2
SlalT|g]|3
. 74 CN'|  CONCRETE
I
TR creM! 21 i sp | SAND (SP), brown (10YR 5/3), dense, moist, 7
g . 5 to 10% fines, fine sand, trace fine gravel,
o p0/57 7.4 | high est K, slightly oxidized, roughly bedded N
- CHEM| 27 | 7.4
50/4" @ 2.5 feet-as above, 1rregular 1/4 to t 1nch clay
R - fragments B
20
‘-1 Wlseo-| 35 B N
TECH! 48 | 7.4 SAND (SP), olive gray (5Y 5/2), dense,
. 49 - moist, 15 to 20% fines, very fine to fine sand, -
moderate est K
50/5" 4.9 SM ! DEPTH TO WATER=5.5 feet
B - silty SAND (SM), olive gray (5Y 5/2), medium ]
dense, wet, 30 to 35% fines, very fine to fine
CHEM| 15 sand, low to moderate est K
4 6 |
18 7.4
8 1 I~ © B feet-as above, very dark gray (2.5YR N3/), _
ceo-1 1 oL some shell fragments
THITECH 3 | qq ~ TLAY (CL), dark gray (2.5YR N4/), soft, damp, 7
) fines, low est K
N
104 0 / — @ 10 feet-as above, abundant shell fragments in ]
horizontal layers
2 (9.9 ! y
7 8 SC clayey SAND (SC), very dark gray (2.5YR N3/), T
" medium dense, wet, 30% fines, fine sand, low
10— / . est K, some shell fragments, slight H2S odor |
13
8 ////
| |cEO-| 8 ,{jéz ]
TECHl g 1g.g ;;,/ CL | CLAY (CL), dark gray (2.5YR N4/), stiff, moist,
14— cheml 4 // — fines with abundant plant debris, strong H2S odor —
5 17.4 7 S¢ \clayey SAND (SC), very dark gray (2.5YR N3/),
e / - medium dense, wet, 30 to 35% fines, fine sand, -
16 /] low to moderate est K, 1 to 2 inch t layers
154 |- TOTAL DEPTH 15.5 feet _
18 - -

DRILLING METHOD/RIG TYPE

HOLE OIAMETER 8.35 INCHES

AUGER/MOBILE B-40 DRILLING CONTRACTOR

EXPLORATION GEOSERVICES

BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING __15.5 FEET DRILLER __JOHN COLLINS




JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC.

365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 84598 / (415) 975-3400

PAGE 1 OF

=URING/WELL NUMBER __8206-09 CLIENT _PRC/US NAVY
DATE STARTED _7/8/91 COMPLETED _7/8/91 PROJECT/JUMM PROJECT NO. _NAS ALAMEDA/2738.0256
£ EVATION 11.20 FEET GEOLOGIST RICH HALKET
- = a % 2 GEOLOGIC DESCRIPTION COMMENTS
IR EIE
=13 gl 2182
v | 38 | @
lV 94 CN'|  CONCRETE
7
i (N ‘ .
4.9 Sp SAND (SP), brown (10YR 5/3), medium dense, moist,
CHEM] 15 10 to 15% fines, fine sand, trace fine gravel,
2] 33 7.4 | moderate est K, some 3/4 inch clay fragments
- CHEM) 23
22 @ 2.5 feet-as above, no clay fragments below 2.5
4 - f
50/5"| 7. 4 eet
16
A M [s0-| 44 B
TECH 50 | 7.4 '
1 26 ~ SAND (SP), olive gray (5Y 5/2), dense, " DEPTH TO WATER=5 feet
48 wet, 15 to 20% fines, fine to medium sand,
65— | moderate est K
30 19.9
9 B 6.5 feet-as above, some shell fragments
4 ;;// CL CLAY (CL), very dark gray (2.5YR N3/), medium
5] 6 (7.4 ///// | stiff, moist, fines, low est K, some very fine
CHEM| 2 1/4 inch thick sand layers
4 1
g 4.9/
1 /
101 W |eo-| o A B
TECH| 4 | 7.4 SC clayey SAND (SC), very dark gray (2.5YR N3/),
- 5 - very loose, wet, 30 to 35% fines, very fine to
fine sand, low to moderate est K, slight
19 3 ;//// | hydracarbon odor
5 (7.4 /
9 ;;;j
GEO-| 8 / i
4 TECHI 4 l9.9 /
14 CHEM| 1 ///(a — @ 14 feet-as above, 40 to 45% fines, very fine
3 /;/// to fine sand, some shell fragments
) 4 12.3// i
TOTAL DEPTH 15.5 feet
16— —
18 —
L

DRILLING METHOD/RIG TYPE

AUGER/MOBILE B-40 DRILLING CONTRACTOR

HOLE DIAMETER 8.35 INCHES

EXPLOBATION GEOSERVICES

BIT TYPE HOLLOW STEM

AUGER

TOTAL DEPTH QF BORING 15.5 FEET DRILLER JOHN COLLINS




JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC.

365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 945398 / (415) 975-3400

PAGE 1 OF 1

£ RING/WELL NUMBER _8-06-10 CLIENT __PRC/US NAVY
(ATE STARTED _7/8/91 COMPLETED _7/8/91 _ PROJECT/JMM PROJECT NO. _NAS ALAMEDA/2738.0256
S EYATION _11.32 FEET GEOLOGIST __RICH HALKET
[ o
. = w
_ wl o = o S ) GEOLOGIC DESCRIPTION COMMENTS
SElElLlg312|°
=23 218222
w Foa] 5 7]
Y “d CN|  CONCRETE
“Q
b CHEM! 24 6 NI Sp SAND (SP), brown (10YR 5/3), dense, moist, 1
49 10 to 15% fines, fine sand, moderate est K
5] B N
- CHEM| 13
14
18 | 4.9 ]
3 @ 3.5 feet-as above, 1 to 3 inch clay fragments,
4 GEO- — some ox1dized soil -
TECH| 44 :
] 39 (2.4 - DEPTH TO WATER=5 feet B
50/5" SAND (SP), olive gray (5Y 5/2), medium dense,
0 — 5 4 — wet, 15 to 20% fines, fine to medium sand, —
’ moderate est K
8
i , L _
5 |24 cL | CLAY (CL), very dark gray (2.5YR N3/}, medium
I 3 cHeml g 7 sC stiff, wet, fines, low est K —
5 tlayey SAND (SC), very dark gray (2.5YR N3/),
. - loose, wet, 30 to 40% fines, fines to .
6 12.4 cL medium sand, low est K, some shell fragments
104 ! —\'ELAY (CL), very dark gray (2.5YR N3/), soft, —
GEO-| 1 / moist, fines
TECH 4 24
1 3 Sc || clayey SAND (SC), very dark gray (2.5YR N3/), 7
10 / loose, moist, 40 to 45% fines, fine to
19 | medium sand, some shell fragments, low est K |
- 11 12.4
1 /
0 / -
, 4 /
Momleeu 2 / B )
3 /
6 |2.4¢Y// i
- TOTAL DEPTH 15.5 feet
164 — _
184 — —
L
DRILLING METHOD/RIG TYPE __AUGEB/MOBILE B-40 QRILLING CONTRACTOR __EXPLORATION GEQSERVICES
HOLE DIAMETER 8.35 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING __15.5 FEET DRILLER __JOHN COLLINS




JAMES M ._MONTGOMERY
CONSULTING ENGINEERS,INC.

365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415) 975-3400

PAGE 1 OF 1

SURTING/WELL NUMBER __8-06-11 CLIENT __PRC/US NAVY
OATE STARTED _7/2/91 _COMPLETED _7/2/91  PROJECT/JUMM PROJECT NO. _NAS ALAMEDA/2738.0256
ELEVATION 11.19 FEET GEOLOGIST KAREN KRAMER
s = §§ 3 GEOLOGIC DESCRIPTION COMMENTS
To|lalf il | gdlo] A
SR gl sl S|
s-|=2ls(z|l2la|=2
= p - pec o
[sa] (_DU')
§L;zc CN'|  CONCRETE
4 SP [ SAND (SP), yellowish brown (10YR 5/4), medium ]

CHEM; 8 | 0.6 dense, moist, 25 to 30% fines, fine sand, trace
—\\;ravel, moderate est K
1.5 feet-as above, medium dense, no gravel

-

ny
ny

CHEM

(Vo
o
(=]

—
n

n
=N

GEO-
TECH

@ 5 feet-as above, color change to olive (5Y 4/3) DEPTH TO WATER=5 feet

Gw L GRAVEL (GW), olive (5Y 4/3}, medium dense, wet,
fines, interbedded with 30 to 35% silty sand

e . [ “GRAVEL (GW), olive (5Y 4/3), medium dense, wet,

w

—
&
L]

-
w
o
[&2]
*
.

CHEM

20 to 25% fines, 5 to 10% fine sand, fine gravel,
high est K

CL | TLAY (CL) and clayey SAND (SC}, dark olive (5Y
SC —\2/3), alternating layers

CL F “TLAY (CL), dark olive (5Y 3/3), stiff, moist,

ny
H O
] [}
. .

0]
()
[=)]

GEO-
TECH

(=
-

[@))] BN
{ ) |
NeoeRd=xe
o o
o o
Ll
I
—a
N

-.C .
v
Y
5
/ fines, low to moderate est K
10 : -
0 Cj;; N
0 |0.6
1 jjj; i
2 /
12 5 — |
GEO-1 9 10.6 / B 12.5 feet-as above
TECH g R 13 feet-alternating clay and sandy clay layers ]
(4 5 /) | |
cHeMl 3 0.6 / SC clayey SAND (SC), dark olive (5Y 3/3), loose,
5 / moist, 30 to 40X fines, fine sand, moderate est
| / | K, abundant shell fragments |
s | Y
TOTAL DEPTH 15.5 feet
164 — —
18+ — —~

l

DRILLING METHOO/RIG TYPE __AUGER/MOBILE B-40DRILLING CONTRACTOR __EXPLORATION GEOSERVICES

HOLE OIAMETER 8.35 INCHES 8IT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING __15.5 FEET DRILLER __JOHN COLLINS




JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC.

365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415} 975-3400

SURING/WELL NUMBER

B-06-12 CLIENT _ PRC/US NAVY

CATE STARTED _7/10/91 COMPLETED _7/10/91

PAGE 1 OF

1
1

PROJECT/JUMM PROJECT NO.

NAS ALAMEDA/2738.0256

< EVATION 10.93 FEET GEOLOGIST KAREN KRAMER
sl 21 a5 Lgo § GEOLOGIC DESCRIPTION COMMENTS
Sxlg| o lelE| e
SRR SE- RN =
s | 8 s | 3
W 94 CN'|  CONCRETE
Lo
T cHeM| 8 0 < Sp SAND (SP), yellowish brown (10YR 5/6), medium ]
dense, dry to damp, 10 to 15% fines, fine to
2] 1 :\Zedium sand, high est K |
CHEM gg 0 1.5 feet-as above, medium dense, moist
4 - L ]
20
4 GEO-| 30 I @ 4 feet-as above, dark yellowish brown (10YR Y 7
TECH| 34 4/6), 20 to 25% fines * DEPTH TO WATER=4.5 feet
T 18| 0 T SAND (SP), dark yellowish brown ({10YR 4/6), N
medium dense, moist to wet, 20 to 25% fines,
5 2 | fine to medium sand, moderate to high est K N
36
15{ 0
i 2 L |
o5 SAND (SP}, olive (5Y 4/3), medium dense,
3 CHEM 0 — moilst to wet, 20 to 25% fines, fine to medium —
12 sand, high est K, trace shell fragments
4
7 5 A CL | CLAY (CL}, dark olive {5Y 3/3}, medium stiff, ]
) 0 ///// moist, fines, moderate est K
1O'j GEO-| 0 — B 10 feet-as abaove, sandy partings ]
TECH| /
T 0 0 I~ @ 11 feet-as above, 1/2 inch sandy partings, 7
0 ///1 small shells
19 - _
e .7z
5 oV, clayey SAND (SC} and sandy CLAY (CL), dark olive
. oeo-1 5 // CL  (5Y 3/3), medium stiff, wet, 50% fines, 50% sand, .
TEC; ;;//‘ high est K, sand layers up to 6 inches thick
3 /
Ml o | o e[ sanay Ly (CL), dark olive (5Y 3/3), medium .
///// stiff, moist, fines, 40 to 50% fine sand,
4 3 | moderate to low est K, abundant P fragments |
4 A
- TOTAL DEPTH 15.5 feet
16 — _
18- - —

DRILLING METHODO/RIG TYPE
HOLE DIAMETER __8.35 INCHES BIT TYPE _HOLLOW STEM AUGER

AUGER/MOBILE B-40 DRILLING CONTRACTOR

EXPLORATION GEOSERVICES

TOTAL DEPTH OF BORING

15.5 FEET DRILLER JOHN COLLINS




JAMES M .MONTGOMERY
CONSULTING ENGINEERS, INC.

PAGE 1 OF 1
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415) 975-3400
LOTING/WELL NUMBER __8-06-13 CLIENT __PRC/US NAVY
. \TE STARTED _6/28/91 COMPLETED _6/28/91 PROJECT/JUMM PROJECT NO. __NAS ALAMEDA/2738.0256
CLEVATION _11.48 FEET GEOLOGIST __BICH HALKET
= = a _8_1 U‘Q) GEOLOGIC DESCRIPTION COMMENTS
_— wi
sl lelele|d
- = ’ =
2CaEl2)2g 3
R |3
V 94 CN'|  CONCRETE
A
B |cueml 28 |o6.9f TSP SAND (SP), brown (10YR 5/3), very dense, moist, -
, trace fines, fine sand, moderate est K, trace one
e e 2.2 | 1nch clay fragments, trace shell fragments |
CHEM| 21
)} 50/5"| 2.2 i i
24
4= Wl |6e0-| 31 B -
TECH| 34 2.2 SAND (SP), olive gray (5Y 4/2}, dense, wet, Y
4 8 L trace fines, fine to medium sand, moderate to OEPTH TO WATER=4.75 feet n
high est K
28
6 32 6.7 B 7
14 @ 6.5 feet-as above, 10 to 15% fines, fine sand,
- 16 moderate est K -
12 4.4 cL _\k@ 7 feet-as above, 25 to 30% fines, fine sand low
53— creml 4 ~)\éo moderate est K —
4 LAY (CL), very dark gray (5Y 3/1), soft, wet,
J //// L fines, low est K _
4 |8.9
GEO-| 7 /
10— M| TECH 1 ///// — @ 10 feet-1/4" fine sand layers ]
14 1 8.9 /C;
] 7 SC | Clayey SAND (SC) and CLAY {CL}; CL as above; 7
7 //j? CL (SC), very dark gray (5Y 3/1), loose, moist to
12 | wet, 30 to 35% fines, fine sand, low est K, some —
h 9 {11.2 shell fragments, CL beds 0.75 to 1.5 inch, SC
ceo-| 4 beds 2 to 3 inches.
7 TECH - N
i
) 718704
14+ / — —
CHEM| 6 2%
g ;;;; @ 14.5 feet-some sand beds with fine to medium
| 11 6.7 éé - sand ’
TOTAL DEPTH 15.5 feet
165 - -
18+ — —

DRILLING METHOD/RIG TYPE _ AUGER/MOBILE B-40 pRILLING CONTRACTOR _ EXPLORATION GEOSERVICES

HOLE DIAMETER 8.35 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING __15.5 FEET ORILLER __ELOON KENNEDY




JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC.

365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94538 / (415) 975-3400

CRING/WELL NUMBER __8-06-14 CLIENT __PRC/US NAVY

i EVATION __11.50 FEET

“TE STARTED _6/27/91 COMPLETED _6/27/91 _

PAGE 1 OF

4
i

PROJECT/JUMM PROJECT NO. NAS ALAMEDA/2738.0256

GEOLOGIST KAREN KRAMER

T L)

W
pe)

CHEM| 26

60/5"
GEO-| 30 | 3.4
TECH50/5H

CHEM| 53 | 5.1
46

50/5"
24 15.1
28
23

GEO-) 2
TECH -

CHEM

CL

GEO-
TECH

CHEM

mS|)’Y

(@3
4 {
M < —— I N I N aa
o 0
T

18-7 —

- -

L

SAND (SP), dark yellowish brown (10YR 4/4),

dense, moist, 10 to 15% fines, fine to medium
:}\;and, trace gravel, high est K

large clay fragments

—\\@ 1.5 feet-as above, some shell fragments and

2.5 feet-as above, 20 to 25% fines

— 3.5 feet-as above, moist to wet, 30 to 40%

fines, abundant shell fragments

SAND (SP), dark yellowish brown (10YR 4/4),
dense, wet, 20 to 25% fines, fine to medium
sand, high est K, abundant shell fragments

@ 6.5 feet-as above, olive (5Y 5/4)

@ 8 feet-as above, olive (5Y 4/3)

CLAY (CL), dark olive (5Y 3/3), soft, moist,
fines, low est K, some sandy partings

@ 11 feet-as above, some burrows

@ 12.9 feet-as above, dark olive to black

CLAY (CL) and clayey SAND (SC), dark olive (5Y
3/3), moist, 50 to 100% fines, low est K, some
shell fragments

TOTAL DEPTH 15.5 feet

! DEPTH TO WATER=5 feet

[da]
N =583 GEOLOGIC DESCRIPTION COMMENTS
I R A
=S| 3 zZ | 3=
%) = ot Q
@ S @*
5\’0"-: CN |  CONCRETE
3.4

ORILLING METHOD/RIG TYPE

AUGER/MOBILE B-40 DRILLING CONTRACTOR

HOLE DIAMETER __8.35 INCHES

EXPLORATION GEQSERVICES

BIT TYPE ___HOLLOW STEM AUGER

TOTAL DEPTH OF BORING 15.5 FEET DRILLER JOHN COLLINS




JAMES M. MONTGOMERY
CONSULTING ENGINEERS, INC.

365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 /

(415)

975-3400

PAGE 1 OF

_+ING/WELL NUMBER _8-06-15 CLIENT __PRC/US NAVY

1

.rc STARTED _6/27/91 COMPLETED _6/27/91

_=JATION 11.59 FEET

PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738.0256

GEOLOGIST __KAREN KRAMER

[€a)
. w % = o S g GEOLOGIC DESCRIPTION COMMENTS
S -l R o B I =T =
[ w| I S T < =
v | @ 5| &
€ ‘:VGV: CN'|  CONCRETE
. 5.8 “ Q
@ lchem| 15 | 3.4 TSP SAND (SP), dark yellowish brown (10YR 4/6) ]
| 4 dense, moist, 20 to 25% fines, fine to medium
oo 4 sand, 5 to 10% gravel, high est K N
- HEM 5.1
! CHE _22.. ‘\\@ 2 feet-as above, 5 to 10X% fines, no gravel,
’ | p0/5 moderate to well sorted )
i 3 feet-as above, dense, moist to wet
! p GEO-| 23 u
CHEM| 29
T 19 | 5.1 " @ 5 feet-as above, wet, abundant shell fragments ! DEPTH TO WATER=5 feet B
- 29 o
{0 37 n
8 |5.1
| IR |ce0-| 11 i
2 — |
' 1 15.1
i 4 B 8.5 feet-as above, black sand, shell fragments
? - 5 ::/// CL |\ along bedding planes -
i ) / LAY (CL), dark olive (5Y 3/3), medium stiff,
! 104 : ///// — moist, fines, low est K —
|
1 /
| 1 /
|
RER : % - -
‘ gd
6E0-| 4 |5.1 PPV cL| CLAY (CL) and clayey SAND (SC), dark olive (5Y
. TECH 6 //;j SC + 3/3), medium stiff, moist, 50 to 60% fines .
a7
= //// L _|
CHEM| 1 //
N7
7 gad 1
TOTAL DEPTH 15.5 feet
15 - _
18 - -

CRILLING METHOD/RIG TYPE

HOLE DIAMETER __8.35 INCHES

AUGER/MOBILE B-40 DRILLING CONTRACTOR

EXPLORATION GEOSERVICES

TOTAL DEPTH OF BORING

BIT TYPE HOLLOW STEM AUGER

15.5 FEET DRILLER JOHN COLLINS




JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC.

365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415} 975-3400

PAGE 1 OF

1

. < ING/WELL NUMBER __£8-06-16 CLIENT __PRC/US NAVY
. -= STARTED _6/27/91 COMPLETED _6/27/91  PROJECT/JMM PROJECT NO. _NAS ALAMEDA/2738.0256
 ZyATION __11.52 FEET GEOLOGIST __KAREN KRAMER
s1Z21 o189 GEOLOGIC DESCRIPTION COMMENTS
— w =
-1 S R T =
B 231282
Tz | 3
' 7§ CN | CONCRETE
1.7
C o Tmchem| 9 e S5 T SAND (SP), yellowish brown (10YR 5/6), dense, .
; . moist, 15 to 20% fines, fine to medium sand,
Lo po/6 :\z to 10% fine gravel, nigh est K B
T 3.4
' 2t 1.5 feet-as above, no gravel from 1.5 to 2 feet
; GEO-B0/5"
. 7 TECH ~ 7
., |[|creM| 41 | 3.4 B
| - 50/5"
} 7 ¥ 34 0 ~ @ 5 feet-as above, layers of shell fragments, ! DEPTH TO WATER=5 feet 7]
| h‘ I dense, wet, sand is well sorted and medium
I oA b0/5 | grained N
S
| 5| 0
! Tl l6eo-| 30 - SAND (SP), yellowish brown (10YR 5/6), dense, 5
TECH wet, 15 to 20% fines, fine to medium sand, high
e3 est K
3 9 0 —
AND (SP), olive (BY 4/3), medium dense, wet,
i 12 15 to 20% fines, fine to medium sand, high )
10 est K, shell fragments throughout
10— t|o CL | “TLAY (€U, dark olive (5Y 3/3), very soft, moist, §
: 0 fines, low est K, some partings of silt and sand,
1 :;;;; burrows lined with sand
i 1|0 / i 1
0 @ 11.5 feet-as above, layer of sand and shells,
124 ' //// — wood fragments |
g 3 0 4 CLAY (CL) and clayey SAND (SC}, dark olive (8Y
I ol ?? 1 3/3), medium staff, wet, 20 to 25% silt and fine i
f ?ECH ;;//, sand, high est K, abundant roots, H2S odor
|14 ‘ 27 an ]
i : ICHEM 310 %?
L 4 2% |
6 /4 i
- TOTAL DEPTH 15.5 feet
16 — —
18 - -
L

ORILLING METHOD/RIG TYPE

AUGER/MOBILE B-40 pRILLING CONTRACTOR __EXPLORATION GEOSERVICES

HOLE DIAMETER 8.35 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH QF BORING 15.5 FEET DRILLER JOHN COLLINS




JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC.

365 LENNON LANE,

S ING/WELL NUMBER
~ATZ STARTED _Z2/9/91

WALNUT CREEK, CALIFORNIA, 94598 / (415) 975-3400

B-06-17 CLIENT PRC/US NAVY

COMPLETED _2/9/91

PAGE 1 OF

1

PROJECT/JMM PROJECT NO.

NAS ALAMEDA/2738.0256

-~ “YATION 11.58 FEET GEOLOGIST RICH HALKET
| w
} . % = o S § GEOLOGIC DESCRIPTION COMMENTS
il slslylgle
IR AR R
j “ | @ R
Y P4 CN'| CONCRETE
I
. CHEM| 10 |12.4 Lo Sp SAND (SP}, brown {(10YR 5/3}), medium dense, moist, 7
’ 10 to 15% fines, very fine to fine sand, trace
5| 10 |12.4 fine gravel, moderate est K, some 1/4 to 1/2 ]
- CHEM| 7 inch clay fragments
8
8 |15.1
15
41 B oko-| 24 n
TECH
| i ECH) 28 [15.1 @ 4.7 feet-as above, wet Y DEPTH TO WATER=4.7 feet )
22
34 SM silty SAND (SM), olive gray (5Y 4/2), dense, wet,
D — 15 to 20% fines, fine to medium sand, moderate —
33 (15.1 est K
6
7 12 @ 7 feet-as above, some 1/2 to 1 inch clay ]
f
7 117.9 ragments
| CHeM| 6 B
! 5 @ 8.5 feet-as above, abundant shell fragments
. 8 [17.9 i
GEo-| 4 CL CLAY (CL), very dark gray (2.5YR N3/}, medium
10— ™ iTecH ) stiff, wet, fines, low est K —
t 17.9;;jf:
1 //// i
1 0 /
12 1 17'9/ sandy CLAY (CL), very dark gray (2.5YR N3/, 7
ceo- 9 stiff, wet, fines, 15 to 20% very fine sand, low
-+ @ | TECH est K -
10
g9 17‘9/ @ 13.5 feet-as above, 30 to 35% very fine sand
TR oveM| :;jjj -
3 ;;;;:
4 17.9/
TOTAL DEPTH 15.5 feet
15 ~
18+ -
L

EXPLORATION GEOSERVICES

CRILLING METHOD/RIG TYPE
HOLE DIAMETER __8.35 INCHES BIT TYPE

AUGER/MOBILE B-40 DRILLING CONTRACTOR
HOLLOW STEM AUGER

TOTAL DEPTH OF BORING __15.5 FEET DRILLER __JOHN COLL INS




JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC.

365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415) 975-3400

SURING/WELL NUMBER __8-06-18 CLIENT __PRC/US NAVY

PAGE 1 OF

1

DATE STARTED _7/1/81  COMPLETED _Z2/1/91

PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738.0256

ELEVATION __11.08 FEET GEOLOGIST _AICH HALKET
B o % = . % § GEOLOGIC DESCRIPTION COMMENTS
o le elalg|3
Ay | = X L =
G AR ARSI
w = c e
@ e 7]
' 94 CN | CONCRETE
NS
T crem| 26 | 4.0 e Sp SAND (SP), brown (2.5Y 6/4), dense, moist, .
g L 5 to 10X¥ fines, fine to medium sand, moderate
o po/57 1.3 . estimated K _
CHEM| 31
48
i 50 | 1.3 B
25
4 Wl loeo-| 48 B 7
TECH| 44 |4 3 ,
B . SM silty SAND (SM), olive gray (5Y 4/1), dense, 1 ]
15 k wet, 20 to 25% fines, very fine to fine sand, low| = DEPTH TO WATER=5 feet
18 to moderate estimated K
6 26 | 4.0 @ 6 feet-as above, 15 to 20% fines, fine sand, -
cHEM| 6 some shell fragments
i 8 L |
20 [6.5
3= 7 — @ 8 feet-as above, very loose ]
GEO-{ 8
TECH 6 14.0 B
10—~ ! CL 1= CLAY (CL), dark gray (2.5Y N3/), medium stift, ]
2 K///A moist, fines, low estimated K, organic stringers
4 4.0 on horizontal bedding surfaces
. 1 //// B i
, 3 '///
t2 5 4.0 B .
| t f;/// SC + Clayey SAND (SC}, dark gray (2.5Y N3/), loose, _
GEO-| 5 ///// wet, 25 to 30% fines, very fine to fine sand,
v TECHl 7 143 2/// moderate to low estimated K
"1l cHeM] 3 / ~ .
8 . /{: @ 14.5 feet-as above, abundant shell fragments
1 7 113 CL| “TLAY (CU), dark gray (2.5Y N3/), medium stiff, ]
moist, fines, low estimated K
164 OTAL DEPTH 15.5 feet 7
184 — _
4 - B
L

DRILLING METHOD/RIG TYPE

AUGER/MOBILE B-40 DRILLING CONTRACTOR

EXPLORATION GEQSERVICES

HOLE DIAMETER 8.35 INCHES 8IT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING __15.5 FEET DRILLER __JOHN COLLINS




JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC.

365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415) 975-3400

" 4ING/WELL NUMBER __B8-06-19 CLIENT __PAC/US NAVY

PAGE 1 OF

1

T¢ STARTED _6/28/91 COMPLETED _6/28/91 PROJECT/JUMM PROJECT NO.

" ZyATION 11.12 FEET

GEOLOGIST RICH HALKET

NAS ALAMEDA/2738.0256

w
B} e = o S @ GEOLOGIC DESCRIPTION COMMENTS
cElgl Ll glr|gels
AR AR
© | @ |3
: Y P N | concreTe
? T |chem| 20 | 4.4 L Sp SAND (SP), brown (10YR 5/3), medium dense, moist, 7]
: g R 5 to 10% fines, fine sand, trace fine gravel,
i 9_4 30/57 6.7 | moderate to high est K, some 1/2 to 1 inch clay |
| CHEM| 25 nodules and shell fragments
! 34
| 54 16.9 ’
; 44
7l [oeo- 30 B 7
§ TECHI 24 | 2.2 v
: 7 20 B " DEPTH TO WATER=5 feet R
} o5 8 5.5 feet-as above, olive (5Y 4/3), wet
A — - —
o 27 16.7
i CHEM] 12
] 6 4
17 8.9 8 7.5 feet-as above, 15 to 20% fines, very fine
; i 5 - to fine sand 1
I 4 GEO-| 5
, TECH 48 | 8.9 ]
? 4
|10 = _
Y ?
: 3 8.9 CL | CLAY (CL), very dark gray (2.5Y N3/], stiff,
. 4 / ~ damp, fines, low est K .
15 5 / L —
Lo 7 16.7 //
, 5 7/ SC | clayey SAND (SC), green (SY 4/4), loose, wet, 25
| “Wleeo-| s ’ - to 30X fines, fine sand, low to moderate est K, e
TECH / same shell fragments, H2S odor
Y 4 ////
: CHEM| 4 |8.9 / N
/ /A
TOTAL DEPTH 15.5 feet
|16 - .
1 - 1
18 - =
L

ORILLING METHOB/RIG TYPE

AUGER/MOBILE B-40 DRILLING CONTRACTOR

HOLE DIAMETER __8.35 INCHES

EXPLORATION GEQSERVICES

TOTAL DEPTH OF BORING 15.5 FEET

BIT TYPE __HOLLOW STEM AUGER

DRILLER __ELDON KENNEDY




JAMES M. MONTGOMERY
CONSULTING ENGINEERS, INC.

365 LENNON LANE,

JING/WELL NUMBER
TE STARTED _6/19/91

A
AT
re

MW-7A-01

WALNUT CREEK, CALIFORNIA, 94598 / (415) 875-3400

CLIENT __PBRC/US NAVY

COMPLETED _6/19/91

PAGE 1 OF 1

PROJECT/JUMM PROJECT NO.

NAS ALAMEDA/2738.0256

- ELEVATION __10.49 FEET, TOP OF CASING GEQLOGIST __KAREN KARMER
. =z 2 8 174 GEOLOGIC DESCRIPTION WELL DIAGRAM
T w|l 2 =c - <
Solel L L3 e|o
c|3|°g & |5
2 ) m 5}
5.3 P NAS | ASPHALT CHRISTY 80X,
CHEM| 18 ol SW ‘ E —J;’ o | PROTECTIVE
4 : L Tgravelly SAND (SW), reddish brown, dense, damp, st | STEEL CASING, i
23 |10.2 10-20% fines, sand, 20-30% gravel, moderate L d e LackinG cap
5] 30 | est K, probable fill material 2419 ZGROUT |
GEO-{ 35 | 3.4 Z ?_7 BENTONITE
TECH! 43 PELLET SEAL
i 10/3" i 5 3:!%—4 2-inch 10, SCH |
l GEO-| 15 | 9.2 Sp E 40 PVC CASING
4= ™ TecH 9 SAND (SP), dark olive gray, wet, medium dense, = WATER LEVEL B ]
5-10% fines, sand, high est K, probable fill = 3.19 feet on
i 14 | material = 7/9/91 |
43 = WATER LEVEL B
25 = 3.5 feet on
b 20 B : = 6/20/91 —
l CHEM| 11 8.7 SAND (SP), dark olive gray, medium dense, wet, g
e 13 -~ 5-10% fines, 90-95% sand, 1-5% fine to coarse | = et+——FILTER PACK, —
gravel, high est K = #2-16 SAND
12 == _
-7 >3 16.3 — SAND (SP), @ 8.0 feet-as above, dense, wet, wood =E 2-inch ID, -
cco-1 30 and cement fragments, hydrocarbon odor = gigﬁgbﬂfgm ©
77 [TECHEq /2 i = PYC CASING .
7 < END CAP
10+ 4 13.0 / cL CLAY (CL), dark olive gray, stiff, moist to wet, ]
4 fines, low est K, abundant roots and other
| ; | organic material, strong H2S smell BENTONITE HOLE |
CHEM / PLUG
H 1 F
12 > 143 / _
4 /
1 [6E0-| 3 / - ]
TECH| 4 /
TOTAL DEPTH 14.5 feet ~-— GOTTOM OF
1 s BORING 14.5 4
feet
16 — ]
18+ — ]
L.

DRILLING METHOD/RIG TYPE

HOLE OTAMETER
TOTAL DEPTH OF BORING

AUGER/MOBILE B-40

8.35 INCHES

14.5 FEET WELL COMPLETION DEPTH

DRILLING CONTRACTOR/DRILLER __EXP. GEOSEA./J. COLLINS
BIT TYPE __HOLLOW STEM AUGER

9.5 FEET




buHING/WELL NUMBER

JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC.

365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415) 975-3400

MW-7A-02

CLIENT __PARC/US NAVY

OATE STARTED _6/21/91

COMPLETED _6/21/91

PAGE 1 OF 1

PROJECT/JMM PROJECT NO. __NAS ALAMEDA/2738.0256

Qe ELEVATION _ 10.21 FEET, TOP OF CASING GEOLOGIST __ARICH HALKET
Sl E1.28]8 GEOLOGIC DESCRIPTION WELL DIAGRAM
Zxlg| o | gES| el
=13 22|28 &2
e8| g5 |3
V 7 AS | ASPHALT l: > 1o CHRISTY BOX,
] PHOTECTIVE
_g CHEMBM ) 0.5 SW r\‘grgvelly SAND (SW) , brown (7.5YR 5/3), loose, ° 5 J—-O_ STEEL CASING, |
0/4 moist 0-5% fines, fine to medium sand, 10-15% o .9 LOCKING CAP
, I GEO-| 9 SM \_fine gravel, moderate to high est K K q
gl TECH| 24 |, —\ , , °d  [%g——GROUT -
chem| 24 A s1lty SAND (SM), black (2.5Y 2/10j, medium stiff o o
17 cL moist, fines, 15-20% fine sand, 0-5% fine gravel, M I
B 14 / -\ low to moderate est K 59 ! A WATER LEVEL 8 {
. . » ' 3.0 feet on
Al [ b Sy e e g e T
6 / ' z BENTONITE
7 11,7 / v B PELLET SEAL
T8 ceo-| 2 / - @ 5 feet-as above, black organic matter along ] * 2-inch 10, SCH B
TECH| & 146 4/* horizantal bedding planes — 40 PVC CASING
6 6 | — = FILTER PACK, -
cheMl 4 CLAY (CL), black (2.5YR N/3), medium stiff, wet, = Foio S
— 3 |02 - low est K, vertical parting allowing some water — g
: movement, some plant matter (partially decayed), —_
2 / slight H2S odor —
o] 1 / B = -
1 @ 8.5 feet-as above, damp —
g ) L g N
1 @ 9.5 feet-as above, wet —
10+ 5 — —=t 2-inch 10, —
4 / @ 10.5 feet_—as above, damp, horizontally oriented — gigégﬂzjncgm 0
4 5 % - gézgt material (partially decayed), strong H2S — PYC CASING =
2 =
le 2 46.9/ B = n
CHEM| 1 —
1 — |
2 / =
144 , / — = -
GEO-| 3 / =
TECH| 5 é = i
TOTAL DEPTH 15.5 feet 75/*0 Cap
164 — BOTTOM OF _
BORING 15.5
4 . feet
18— — ]
L
DRILLING METHOD/RIG TYPE __AUGER/MOBILE B5-40 DRILLING CONTRACTOR/DRILLER __EXP. GEOSER./J. COLLINS
HOLE DIAMETER __8.35 INCHES 8IT TYPE __HOLLOW STEM AUGER
TOTAL DEPTH OF BORING _15.5 FEET WELL COMPLETION DEPTH __15.5 FEET




JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC.

365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 84598 / (415) 975-3400

¢y O

A
~

ECRING/WELL NUMBER
TT STARTED _6/18/91

MW-7A-03 CLIENT __PRC/US NAVY

COMPLETED _6/18/91

PAGE 1 OF 1

PROJECT/JUMM PROJECT NO.

NAS ALAMEDA/2738.0256

- ELEVATION __10.18 FEET, TOP OF CASING GEOLOGIST _ DAN KRAMER
S22 819 GEOLOGIC DESCARIPTION WELL DIAGRAM
— <L
Zolg| S| elgs el
=2z el 212% &=
<T = I <C o
w @ el T >
1 [e) o |0
AS o CHRISTY 80X
g [cer ASPHALT 2" thick L J, .
) _ ﬁ ; PROTECTIVE
B 24 y7-8% SM _\gravelly silt (SM), grayish brown (2.5Y 5/2), ° gkﬁ - ° STEEL CASING, |
I CHEM| 30 SC loose, moist, fines, 5% medium to coarse sand, S LOCKING CAP
5 23 / 20% plus gravel—oebbles 1-2 inch 1in sizes, ., o:
— mleco.| 5 / — moderate to high est K °q e cAour _
TECH o a
| 13 °y 142 WATER LEVEL & |
\/ 11 CL °d 1°d /2.9 feet on
| A 3 / ML clayey SAND (SC), olive (5Y 5/4), damp, 25-30% ol 4 7/11/91
4 R fines, medium to coarse sand, 5% gravel-pebbles o ° —
-cM{ 3 | 29 - , © °d WATER LEVEL @
; / _\:tmng hydrocarbon odor (possible diesel) o: o 3.0 feet on
4. ) LAY/s1lty CLAY (CL/ML), dark gray (7.5R N3, o] o 6/20/91 _
M 6 moist, <1% sand, low est K, trace of plant N 59
5 GEO-| 9 | 6.6 debris-strem/root, approx 1/16 inch diameter ? ;——BENTONNE
7 TECH ]
9 / 4.5 feet-as above, clay stiffens to clayey _é v PELLET SEAL
4 silt, 5% very fine sand, organic material - o-inch I0. SCH
7] 5 ~ land viscous black o1l throughout E_‘ 40 PVC CA,SIMS B
9 5.0 feet-as above, silt, dark grey (7.5YR N —
8 5 3/0), dry, medium stiff to stiff, low est K — —
> thin stringers of b]ack_organic matter evenly =
| : gergggsthqg:gzggtk possible mud cracks on suface g ~— FILTER PACK, 1
% ’ — #2-16 SAND
10 4 % | | TLAY/SILT (CL/ML), dark grey, (2.5Y N4/0), very — J
u 4 / soft, damp to moist, 95% fines, 5% very fine sand —
5 |10.47/] g feet-as above, moderate to high amounts of —
T FersH 4 % ~ plant material, roots/leaves and black mottling — 7
STUOM 4 (3.2 3
12+ : — —t——2-inch ID, —
/ ' 0.010 inch
| CHEM| 2 /  i— SLOTTED, SCH.40
3 {10.2 i — PVC CASING 7
/ J—
4 % =
14-‘ / — — —
GEO-| 2 / —
TECH| 5 @ 14.5 feet-as above, organic material more —]
. 3 g - decomposed than above — ~
TOTAL DEPTH 15.5 feet — ’-751\0 cap
16 — BOTTOM OF —
BORING 15.5
| i feet
187 — _
[

CRILLING METHOD/RIG TYPE
HOLE OIAMETER
TOTAL DEPTH OF BORING

AUGER/MOBILE B-40

8.35 INCHES

15.5 FEET WELL COMPLETION DEPTH

DRILLING CONTRACTOR/DRILLER
BIT TYPE __HOLLOW STEM AUGER

EXP. GEOSER./J. COLLINS

15.5 FEET




JAMES M. MONTGOMERY
CONSULTING ENGINEERS, INC.

PAGE 1 OF 1

365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415} 975-3400
EURING/WELL NUMBER __MW-07A-04 CLIENT __PRC/US NAVY
CATE STARTED _6/21/91 COMPLETED _6/21/91 PROJECT/JMM PROJECT NO. __NAS ALAMEDA/2738. 0256
REF . ELEVATION __8.99 FEET, TOP OF CASING GEOLOGIST __RICH HALKET
. =z 21 8 @ GEOLOGIC DESCRIPTION WELL DIAGRAM
w [} a -~ - =T
Tl F o g5 o =]
SO - I R = | ©
E- |2 | 2|26 | =2
i 3 T o = =~
>la|"gE| 3
CHEM 0.0 (=] SW| gravely SAND (SW), brown (7.5YR 5/3), medium ° | (=TT GRIsTY Box,
6 - dense, 10 to 15% fines, very fine to fine sand, o | FLO PROTECTIVE
1 g 15-20% gravel, moderate est K Pl P SEEL CASING,
8 5.8y _\? o9 | ackinG cap
28 1 foot-as above, 5-10% fines, very fine to d q Z
2 — L .. . o J GROUT
CHEM! 15 fine sand, 10-15% fine gravel low to moderate é;? 77!
: - est K 7 YelZd—= BENTONITE
7 5° \S D (SP) (5Y 5/2), medium d t 1 PELLET SEAL
. - SAN green , medium dense, wet, —+
16 [ 6.4 - ! . : — 2-inch 10, SCH
5 0-5%, fines, fine to medium sand, moderate est K »E 40 PVC CASING
7\l oo-| 16 B — WATER LEVEL &
TECH — 2.5 feet on
1 e - SAND (SP) (5Y 5/2) bove, 10-15% = o, 2
CHEM| 4 , green , as above, 10- =
fines, fine to medium sand, low to moderate - WATER LEVEL &
8 est K — 2.86 feet on
6 7 193 — = 8/20/91
5 , = FILTER PACK,
] //// CL L CLAY (CL), dark grey (5Y 3/1), medium stiff, damp — 29-16 SAND
2 |11 ///// fines, low est K ;;/’ I 2-nch 1D,
4 1 ///// | 0.010 inch
3 SLOTTED, SCH 40
GEO-| 4 PVC CASING
TR ITECH 4 / i END CAP
4 4.1 @ 9.5 feet-as above, moist, horizontally bedded
10+ ' / — organic matter, strong H2S odor
2 /
1 /
1
le— 3 [19.3 / ~ — BENTONI TE
: / HOLEPLUG SEAL
CHEM| 2 /
2 / /
2 (7.0 /
14 . / - /
6E0-| 2 / /
7] TECH -
2 |7.6 //
1 TOTAL DEPTH 15.5 feet Zi<— gorrow oF
16 - BORING 15.5
feet
18— —
L

DRILLING METHOD/RIG TYPE
HOLE DIAMETER
TOTAL DEPTH OF BORING

AUGER/MOBILE B-40

8.35 INCHES

BIT TYPE

15.5 FEET

DRILLING-CONTRACTOR/DRILLER
HOLLOW STEM AUGER

EXP. GEOSER./J. COLLINS

WELL COMPLETION DEPTH

/ FEET




JAMES M . MONTGOMERY
CONSULTING ENGINEERS, INC.

PAGE 1 OF 1
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415} 975-3400
buHING/WELL NUMBER __8-74-05 CLIENT __PRC/US NAVY
OATE STARTED _6/20/91 COMPLETED _6/20/91 PROJECT/JMM PROJECT NO. __NAS ALAMEDA/2738.0256
ELEVATION 9.69 FEET GEOLOGIST KAREN KRAMER
- I GEOLOGIC DESCRIPTION COMMENTS
S2El ol a2 °
sSf|zlElzl 22| =
2 st T = o
@ S (7]
CHEM 3.4 SW
o8 RILEN gravelly SAND (SW), yellowish brown (10YR 5/4),
g il - loose, dry, 15-25% fines, fine sand, 20-30% fine -
;g%% 42 16.3}500 gravel, moderate est K
27 i
2—4 e — B 1.5 feet-as above, color change to dark ]
CHEM| 20 | 4.1}
R ORI yellowish brown (10YR 3/4), moist, medium dense
21 N
) 18 Sp | SAND (SP), dark olive gray (5Y 3/3), medium ! DEPTH TO WATER=3 feet ]
5 dense, wet, 15-20% fines, fine sand, 5-10%
44 | gravel |
2 0.5
P) 7/ cL CLAY (CL), dark olive gray, soft, moist, fines,
— 1 some black organic material m
GEO-1 1 12_5/ 5.0 feet-as abave, very soft, moist
6 | |recH] | / — ﬂ
cHEM| 1 | 4.0 / @ 6.5 feet-as above, dark olive gray
i 0 jjjﬁ i _
B 1
S 1 6.3 — @ B.0 feet-as above, some organic root and stalk ]
: / fragment, strong H2S odor
ﬁ 1 % B —
1 | 32 / @ 9.5 feet-as above, less abundant organic
10 . / — fragments, strong H2S odor -
1 /
1 1 9 / - © 11.0 feet-as above, very soft, moist, organic 7]
‘ / fragments common, small bits of wood
te- 0|16 B -
CHEM| 0 /
7 1 - @ 13.0 feet-as above, organic fragments are 7
1 / present but no stalks or roots
14+ 1 | 36 / [~ @ 14.0 feet-as above, stalks and roots present ]
GEO-| 2 /
TECH 5 |g.5 / -
Pa
4 TOTAL DEPTH 15.5 feet
16 - i
18 — _
L

ORILLING METHOD/RIG TYPE __AUGER/MOBILE B-40 DRILLING CONTRACTOR __EXPLORATION GEOSERVICES
HOLE DIAMETER __8.35 INCHES BIT TYPE __HOLLOW STEM AUGER

TOTAL DEPTH OF BORING __15.5 FEET DRILLER . COLLINS



JAMES M._MONTGOMERY
CONSULTING ENGINEERS, INC.

PAGE 1 OF 1
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 84598 / (415) 975-3400
HURING/WELL NUMBER __8-74-06 CLIENT __PAC/US NAVY
CATE STARTED _6/19/91 COMPLETED _6/19/91  PROJECT/JUMM PROJECT NO. _NAS ALAMEDA/2738.0256
ELEVATION __9.85 FEET GEOLOGIST __KAREN KRAMER
[&»]
- Ll s z ol S g GEOLOGIC DESCRIPTION COMMENTS
—zlgl 1L |||
5C18 821252
v | & | a3
CHEM TIONAS L\\fSPHALT
26 | 12 SW
| <P gravelly SAND (SW), dark brown {10YR 3/3}, _

loose, damp, 10-15% fines, fine to medium sand,
31 30-35% gravel, high est K, hydrocarbon odor

CHEM| 15 | 436 AND (SP), dark brown, dense, damp, 5-10% fines,

2
20 fine sand, 10-20% gravel, high est K, strong
A 6 ol hydrocarbon odar
10 | 104 2.0 feet-as above, brown and dark olive gray,
4— 6e0-1 13 o medium dense, wet : ]
TECH | SP SAND (SP), as above, with layers of wet, dark DEPTH TO WATER= 4.5 feet

N\

. Y )
10 o0 olive gray, CLAY (CL)

LAY (CL), dark olive gray, soft, moist, fines
— organic rich, H2S odor |

10 8 6.5 feet-as above, abundant stalks

GEO-
TECH

CHEM 8.2

8.2

36.5

35 @ 14.0 feet-as above, with oyster shell fragments

17
16 GEO-

TECH
CHEM

D e e M) M == W W e e e O = = WY e 0D e e e e WO

Y

18

TOTAL DEPTH 18.5 feet

L
ORILLING METHOD/RIG TYPE __AUGER/MOBILE B-40 DRILLING CONTRACTOR __EXPLORATION GEOSERVICES
HOLE DIAMETER 8.35 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING __18.5 FEET DRILLER __JOHN COLLINS




52RING/WELL NUMBER

JAMES M. MONTGOMERY

CONSULTING ENGINEERS, INC.

365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598

B8-7A-07

“ANTE STARTED _6/19/91 COMPLETED _6/19/91

/ (415) 975-3400

CLIENT __PRC/US NAVY

PAGE 1 OF 1

PROJECT/JMM PROJECT NO.

NAS ALAMEDA/2738.0256

CLEVATION 10.46 FEET GEOLOGIST KAREN KRAMER
<l E21 o188 GEOLOGIC DESCRIPTION COMMENTS
o <L
gl Z|elg|la|a
=2|3g| €222
2|31 %£|%|3
w @ % @
106 [ N\AS | ASPALT
_. CHEM) 38 sl SW . gravelly SAND (SW), brownish gray, loose, dry to |
p0/2"| 557 .- damp, 10-20% fines, sand, 20-30% gravel, high
5 \_@st K, hydrocarbon odor
GEO-| 23 | 370 | SP 1.5 feet-as above, dark brown (7.5YR 3/3), n
TECH| 54 hydrocarbon odor
] 14 AND (SP), lignt olive brown (2.5Y 5/3), medium | y i
3 CL dense, damp, 5-10% fines, sand, well sorted, high| * DEPTH TO WATER= 3.5 feet
4 3 / est K, hydrocarbon odor _
6 LAY (CL), dark olive gray, (5Y 3/3), stiff, wet,
B cheml 3 o8 ///// fines, low est K, some organic matter present N
7 ///1 5.0 feet-as above, mottled, light and dark
6] 2 |3 ///// L olive gray, wet _
3 @ 6.5 feet-as above, dark olive gray, moderate
— 6e0-| 4 - H2S odor R
3+ 1 — @ 8.0 feet-as above, dark olive gray, soft, black 1
) abundant organic material, H2S odor
| 3 | 44 i B
1
10+ 1 / — @ 10 feet-CLAY (CL), as above, abundant roots and 7
3 / stalks, H2S odor
1 2 158/ - _
t /
12- . A F i
CHEM| 1 | 83 / 8 12.5 feet-as above
i ) / R |
4 ; /
14+ 1 / — @ 14.0 feet-as above ]
GEO-| 1 /
7148 | TECH - N
3 ]
" TOTAL DEPTH 15.5 feet
—{ — —
h - =
18 — _
|

DRILLING METHOD/RIG TYPE
HOLE OIAMETER
TOTAL DEPTH OF BORING

8.35 INCHES
15.5 FEET

AUGER/MOBILE B-40 DRILLING CONTRACTOR
HOLLOW STEM AUGER

EXPLORATION GEOSERVICES

8IT TYPE

DRILLER __ JOHN COLLINS




JAMES M. MONTGOMERY

CONSULTING ENGINEERS, INC.

365 LENNON LANE, WALNUT CREEK, CALIFORNIA,

=URING/WELL NUMBER _MW-078-01

94598 / (415) 975-3400

CLIENT __PRC/US NAVY

PAGE 1

OF

1

CATE STARTED _6/24/91

A
sy

COMPLETED _6/24/91

PROJECT/JUMM PROJECT NO.

NAS ALAMEDA/2738.0256

SES . ELEVATION __11.45 FEET, TOP OF CASING GEOLOGIST _AICH HALKET
sl 22889 GEOLOGIC DESCRIPTION WELL DIAGRAM
Rl e ¥ - w |75 =
ST Y . ~ |& 2 2 (=)
Szl 228 Z2 2
< ST~ =< o
w @ 2l 5 @
“d CN CONCRETE ° —~— CHRISTY BOX,
’QGS o E——BL’ o | PROTECTIVE
- a 57 ] — STEEL CASING E
CHEM| 42 | 4.1 SC | Cclayey SAND (SC), brown (2.5Y 5/3) ,very dense, % '
moist, 15-20% fines, fine to medium sand, 0-5% °q °: LOCKING CAP
2 45 . fine gravel, low est K o ST GROUT |
o5 oo oa
GEO-| 34 Sp | SAND (SP), brown (2.5Y 5/4), dense, moist, 0-5% 2 %
- TECH 2|74 - fines, very fine to fine sand, moderate est K /———HENTONNE —
' A VA erer sea
CHEM| 11 @ 3.5 feet-as above, some shell fragments at 3 of >
4 — feet S 2-inch 10, SCH  _|
21 ( y = 40 PVC CASING
o6 | 7.4V 7 CL gravelly CLAY (CL), brown, (2.5Y 5/3), hard, wet, = FILTER PACK
. 50 / - 10-20% fines, 15-20% gravel, low est K g 4916 SAND .
6 * E WATER LEVEL 8
n — Interbedded SAND (SP), gravelly CLAY {(CL) e ]
35 141 /| g y — 6.0 feet on
14 SM y — 6/24/91
Tl |se0-| 13 T silty SAND (SMI, olive (2.5Y 5/3), medium dense, = )
TECH| 45 |7 4 wet, 15-20% fines, very fine sand, 0-5% fine =] g/A;E/;{Eéfvg‘é €
. : gravel, moderate est K — 7'/”/91 |
CHEM| 4 GC N S
I / tlayey GRAVELY (GC}, grey, loose, wet, 15-20% =t
i ¢ |3.7 P fines, fine gravel, moderate est K = 2-inch ID |
6 CL R et § nc 1,
/ LAY {(CL), grey (2.5Y 5/3), medium stiff, wet, e 0.010 inch
0 1 / | fines, low est K = SLOTTED, SCH 40
! 6 / , , , = PVC CASING i
B 10.3 feet-as above, fine gravel interbed with —
2 18.0V// clay =
) 4 7ASC |\ % END CAP i
/ clayey SAND (SC), black (2.5Y 5/4), dense, /
ER 21 / moist, 20% fines, very fine to fine sand, low
50/5| 7.4 / _\;st K, some shell fragments ]
18 / 12 feet-as above, mottled grey/brown A
Tl {oe0-| 29 ~ (2.5Y N4/) and (2.5Y 5/4) — BENTONITE HOLE
PLUG
TECH 45
14+ CHEM| 16 / [~ @ 14 feet-as above, clay layer 14.4 to 14.8 ]
3% | 5.7 / /
40 / % |
X TOTAL DEPTH 15.5 feet ~—B80770M OF
164 - BORING 15.5 —
feet
18 — _
L

ORILLING METHOD/RIG TYPE

HOLE DIAMETER
TOTAL DEPTH OF BORING

AUGER/MOBILE B-40

8.35 INCHES

BIT TYPE

15.5 FEET

DRILLING CONTRACTOR/DRILLER
HOLLOW STEM AUGER

EXP.

GEOSER. /J. COLLINS

11 FEET

WELL COMPLETION DEPTH



JAMES M. MONTGOMERY
CONSULTING ENGINEERS, INC.

365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415) 975-3400

PAGE 1 OF

N
1

~,+<ING/WELL NUMBER __8-78-02 CLIENT __PRC/US NAVY
“A\TE STARTED _6/24/91 COMPLETED _6/24/91 __ PROJECT/JUMM PROJECT NO. __NAS ALAMEDA/2738.0256
S EVATION 11.60 FEET _ GEOLOGIST _ HICH HALKET
[Aa]
- " %. =z = 3 § GEOLOGIC DESCRIPTION COMMENTS
= e | w -~ ) —
a ¥l | o ) = <
S 2328
v | a |3
7.4 CNA  CONCRETE
M .
|| CHEM) 15 SM 1 “Silty SAND (SM). brown (2.5Y 5/4) . medium dense, A
36 SP moist, 15-20% fines, very fine to medium sand,
- 44 | 2.4 1-15% fine gravel, moderate est K
c 16 AND (SP), brown (2.5Y 5/4), dense, moist, 0-5% N
GEO-| 22 sp fines, fine sand, moderate est K, 0-5% shell
T TECH 30 (7.4 oL fragments
CHEM| 11 AND (SP), brown (2.5Y 5/4), medium dense, moist,
4 —\ 7% fines, fine gravel, low est K
5 n
18 1 4.1 gravelly CLAY (CL), brown (2.5Y 5/4), very stiff,
e g - moist, fines, 20-25% fine gravel, low est K -
/]
10 //' GC clayey GRAVELLY (GC}, olive (2.5Y N3/), wet, 15- ! DEPTH TO WATER= 5.5 feet
b— 17 o5 d — 20% fines, 10-15% coarse sand, fine gravel, —
A ) 1 moderate est K, some shell fragments
12 CL
7 7 ™ CLAY (CL), black {2.5Y N2/}, stiff, wet, fines, 7]
7 1338 low est K
Sy 1 / |~ © 8.0 feet-as above, interbedded with 5° gravel n
0 layer
] 0 239/// i B
1
10— Wseo-| 1 / ~ m
TECH) 10.7/
T8 |chem| 8 % SC | clayey SAND (SC), black (2.5Y N3/}, moist, medium 7
0" dense, 15-20% fines, very fine to fine sand, low
12+ | est K |
13
GEO-] 10 | 7.4
7 TECH| o7 ™ clayey SAND (SC), mottled brown and gray (2.5Y- B
40 4/3 & 2.5Y N5/), very dense, moist, 20-25% fines,
14— / . very fine to fine sand, low est K, some root ]
B icrev 25 : material
| 50/5°( 7.4 1/ /)
TOTAL DEPTH 15.0 feet B
16— - .
18— — _
[

DRILLING METHOD/RIG TYPE
HOLE DIAMETER

TOTAL BEPTH OF BORING

8.35 INCHES

AUGER/MOBILE B-40 pRILLING CONTRACTOR

EXPLORATION GEOSERVICES

BIT TYPE __HOLLOW STEM AUGER

15 FEET ORILLER JOHN COLL INS




JAMES M .MONTGOMERY
CONSULTING ENGINEERS, INC.

365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415) 975-3400

SORING/WELL NUMBER
CATE STARTED _6/21/91 COMPLETED _6/21/91

B-78-03 CLIENT PRC/US NAVY

PAGE 1 OF 1

PROJECT/JMM PROJECT NO.

NAS ALAMEDA/2738.0256

ELEVATION __11.71 FEET GEOLOGIST __AICH HALKET
[dn]
_ w % = o = @ GEOLOGIC DESCRIPTION COMMENTS
- - [Ya] a [ C’)
S8 El g lB] S| T
a~- 18 < = = a =
< - - =< (]
« @D T 7]
» °d CN | CONCRETE
_l CHEM) 22 1 0.0 sP -\‘.;AND (SP), brown (2.5Y 4/2), medium dense, damp, |
GEO-{ 23 | 0.0 0-5% fines, very fine to fine sand, moderate est
, TECH| o5 K, root and plant debris
21l |cem| 15 B ]
12 1.1 @ 2.5 feet-as above, some 0.5 x 0.5 inch clay
B - fragments, oyster shell fragments, and fine -
5 gravel, probable fill material
4 6
11 N
11 16.4 Y
T (ce0-| 14 T @5 feet-as above, some root debris " DEPTH TO WATER=5 feet ]
. TECH| 45
23 7
1
7 4 / cL CLAY (CL), black {2.5Y N4/), medium stiff, 7]
5 |41 wet, fines, 1-5% very fine sand, low est K
8 3 — ]
3 ///// @ 8.5 feet-as above, 10-15% very fine to fine
= 4 ///// - sand on horizontal bedding planes ~
1 ///// @ 9.5 feet-as above, 5-10% very fine to fine
10— : / — sand, some shell fragments -
3 |6.407/]
Tl (cHem| 11 Sc | Clayey SAND (SC), gray (2.5Y N3/), medium dense, 7
8 / wet, 20-25% fines, very fine to fine sand, low to
19 / moderate est K, some shell fragments .
- 9 |13.5
5 / 12.0 feet-as above, olive (2.5Y 5/4)
N 14 7 - @ 13.0 feet-as above, mottled olive and gray 7
51 | 6.4 / (2.5Y 5/6 and 2.5Y N3/), moist, saome plant debris
A2+ -
GEO-| 36 ;fﬁi
1 |TECH] 5, 7, :
CHEM| 31
16 " - -
18— — _
L

ORILLING METHOD/RIG TYPE
HOLE DIAMETER
TOTAL DEPTH OF BORING

8.35 INCHES

AUGER/MOBILE B-40 DRILLING CONTRACTOR

EXPLORATION GEQSERVICES

16.5 FEET DRILLER _ JOHN COLLINS

BIT TYPE HOLLOW STEM AUGER




JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC.

365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415) 975-3400

PAGE 1 OF 1

SUHING/WELL NUMBER __MW-08-01 CLIENT __PRC/US NAVY
“ATE STARTED _2/30/91 __COMPLETED _7/30/91  PROJECT/JMM PROJECT NO. __NAS ALAMEDA/2738.0256
REF . ELEVATION 11.35 FEET, TOP OF CASING GEOLOGIST __KAREN KRAMER
s 1212814 GEOLOGIC DESCRIPTION WELL DIAGRAM
T D@ < |2 3] £ O
Nt = ' ! =
=TIE e 2128 g2
cla| g8 |3
AS } ASPHALT li P11 CHRISTY BOX,
GM ] PROTECTIVE
i CHEM| 50 | sandy GRAVEL (GM}, olive (BY 4/4], very dense, ° ot 5[0_ STEEL CASING, B
36 F ctjryéoéofto 2(t)% fines, fine §0 medium sand, 20 51 19 LOCKING CAP
o] 46 // SC 0 ine to coarse gravel, moderate est K s GROUT B
36 SP tlayey SAND (SC), yellowish brown (10YR 5/6), 7 7
ceo-1 50 dense, moist, 20 to 30% fines, fine sand, 7 %_HENTON”E
TR |TECH| 50 - | moderate est K : -4 PELLET SEAL :
CHEM| 10 AND (SP), light olive brown (2.5Y 5/4), dense, . 2-inch 10, SCH
4— 16 — moist, 5 to 10% fines, fine sand, high est K — 40 PYC CASING —
1 clayey SAND (SC) and CLAY (CL) == WATER LEVEL €
1 ° (%E_ F\ . . — 4.5 feet on .
16 tlayey GRAVEL (GC), light olive brown (2.5Y 5/4), — 7/30/91
%6 \GC 1\ medium dense, moist to wet, 30 to 40% finmes, fine —
65— SP |-\ gravel, moderate est K — —
36 SM =
0" AND (SP) and silty SAND (SM), olive (5Y 4/3), == WATER LEVEL €
] L\ medium dense, wet, 5 to 10% fines, fine sand, — b.44 feet on |
9 high est K — 8/6/91
0 14 @ 6.5 feet-as above, wet, 10 to 15% fines, shell g ——— FILTER PACK —
1 fragments abundant — 10-16 SAND
GEO-| 1 —
TECH) 4o — b
CHEM| 13 —
10 8 - —= 2-inch 10, —
— 0.010 inch
| 19 i - SLOTTED, SCH 40
3 @ 11 feet-as above, olive (5Y 4/3) to dark olive — PVC CASING )
(5Y 3/4) =
12 - = -
“E 6E0-| 18 i = i
, TECH 20 é
14— el B — - END CAP —
e
20 B ) .
TOTAL DEPTH 15.5 feet ~—B0TTOM OF
164 - BORING 15.5 _
feet
=1 ~ —
18 — —
ORILLING METHOD/RIG TYPE __AUGER/MOBILE B8-40 DRILLING CONTRACTOR/DRILLER __EXP. GEOSER./DAVE RYAN

HOLE DIAMETER __8.35 INCHES

TOTAL DEPTH OF BORING

15.5 FEET WELL COMPLETION DEPTH

BIT TYPE __HOLLOW STEM AUGER

14 FEET




JAMES M. MONTGOMERY

CONSULTING ENGINEERS, INC.

365 LENNON LANE, WALNUT CREEK, CALIFORNIA,

94598 / (415) 975-3400

CLIENT __PRC/US NAVY

BORING/WELL NUMBER __MW-08-02

.
F ELEVATION __12.95 FEET, TOP OF CASING

STARTED _8/6/91 __ COMPLETED _8/6/91

PAGE 1 OF 1

PROJECT/JUMM PROJECT NO.

NAS ALAMEDA/2738.0256

GEOLOGIST __KABEN KRAMER

o =z o 2 % @ GEOLOGIC DESCRIPTION WELL DIAGRAM
R B T - PO I BN
SO = L I =1 B
L2 e 226 2| =2
?|a |78 &3
CHEM|HAND SM | silty SAND (SM), dark brown (10YR 3/3), medium ° CHRISTY BOX,
AUGER dense, moist, 20 to 30% fines, fine sand, o _\LO PROTECTIVE
. to - moderate to high est K, abundant roots and P PJ— SIEEL CASING, .
2 grass P LOCKING CAP
5] , , o | GRour ]
CHEM| 13 Tsp SAND {SP), light olive brown {(2.5Y 5/4), dense, 59 1S
20 very moist, 5 to 10%¥ fines, fine sand, high o ® 2-inch 10, SCH
] . est K > o 40 PVC CASING -
p0/5" 8.3 6 35 feet-as a0 - % z_YBENTONHE
4- 20 B . eet-as above, MO1S : —— PELLET SEAL
GEO-| 50 — N
TECHE0/57) 9.4 =
- v 40 - —| 1 FILTER PALK, —
~ N 50 T SW gravelly SAND (SW), yellowish brown (10YR 5/8), — #2-16 SAND
b- Eo/4'| 8.9 Sp very dense, moist, 30 to 35% fines, fine to — —
: \:edium sand, 30 to 40¥% gravel, moderate est K —]
4 32 L SAND (SP), light olive brown (2.5Y 5/4), dense, — 4
5 5.9 wet, 10 to 15% fines, fine sand, high est K %*———WATEH LEVEL €
- cHeM| 39 @ 8 feet-as above, olive brown (2.5Y 4/3), wet, = g'/g/;i‘?t on m
l abundant shell fragments — /
] 23 I = WATER LEVEL &
19 |1 9.9 — 8.28 feet on 7]
m 7 V SC | clayey SAND (SC), olive gray (5Y 4/2), loose, = 9/3/91
10— / — moist to wet, 30 to 50% fines, very fine to fine — —J
5 / sand, low to moderate est K, faint layering —
6 8.9 visible —
. a / - = 2-inch 10, 8
/ = 0.010 inch
19 10 = — SLOTTED, SCH 40
10 { 6.8 // = PVC CASING
GEO-| 9 Sp SAND (SP), olive gray (SY 4/2), medium dense, —
TR TECH] 45 - wet, 10 to 15% fines, very fine to fine sand, =l _
o high est K —
19 {8.9} =
14— W | cheu| 10 T/ Sp | SAND (SP) and clayey SAND (SC), olive gray (5Y END Cap .
/ SC 4/2) , medium dense, wet, 10 to 15% fines, very
4 . g . fine to fine sand, high est K, product odor |
8 |9.4} {mothballs)
¥I' ~«— FOTTOM OF
16+ | TOTAL DEPTH 15.5 feet BORING 15.5 ]
feet

L

ORILLING METHOD/RIG TYPE __AUGER/MOBILE B-40

HOLE DIAMETER _8.35 INCHES

DRILLING CONTRACTOR/DRILLER
BIT TYPE __HOLLOW STEM AUGER

EXP. GEQSER./DAVE RYAN

TOTAL DEPTH OF BORING ._15.5 FEET

14 FEET

WELL COMPLETION DEPTH



JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC.

365 LENNON LANE,

ZCRING/WELL NUMBER
CATE STARTED _2/29/91

WALNUT CREEK, CALIFORNIA, 94598 / (415) 975-3400

MW-08-03 CLIENT __PRC/US NAVY

COMPLETED _7/29/91

PAGE 1 GF 1

PROJECT/JUMM PROJECT NO.

NAS ALAMEDA/2738.0256

¢ ELEVATION __11.48 FEET, TOP OF CASING GEOLOGIST __KAREN KRAMER
S Z s g % a3 GEOLOGIC DESCRIPTION WELL DIAGRAM
— (V) = —_ L
—zl&l L3 e|o
=2zl e | 2128 & =
SlZ21Tel Z| 3
@ e 51 o
12,7 7o AS |  ASPHALT t_ o gg%gg%%
Vi
J I |CHEM) 10 SP _\'SAND (SP), yellowish brown (10YR 5/6), loose, ° gh—gﬂo_ STEEL CASING, i
17 moist, 5 to 10% fines, fine to medium sand, o4 b LOCKING CAP
5] 29 |16.2 _\_;‘g" est K ol led—sRoUr ]
- CHEM| 17 1.5 feet-as above, medium dense, trace fines, 7 7
20 fine sand 22@———55~nmun€
i _ /. PELLET SEAL ]
21 |19.8 2.5 feet-as above, trace fine gravel ’
16 3.5 feet-as above, trace clay fragments T e-inch 10, SCH
4 ] - ' v e — 40 PVC CASING
GEO-] 33 —
TECH! 37 112.2 =
T 20 T @5 feet-as above, wet, 10 to 15% tines — 7
- L. WATER LEVEL @
65— L — 5.5 feet on ]
22 |9.3 A ‘ = 7/29/91
) SM 511%%51:510 (SM), oliye (?Y zfi/Al. loose, ;et,t30 = YATER LEVEL €
. . - to y ines, very fine to fine sand, moderate = 6 66 feet on -
4 |57 est =/ 7/31/91
STIB cHeM| 5 CL | sandy CLAY (CL), olive (6Y 4/4), stiff, wet, — 1
2 fines, 30 to 40% sand, moderate est K —
iy 20 |19.6 SP | SAND (SP), dark olive (5Y 3/3), medium dense, —| ST FILTER PACK, ]
wet, 5 to 10% fines, fine sand, high est K, — #2-16 SAND
104 8 |__ abundant shell fragments — _
GEO-) 19 —
TECH| 55 [14.7 —
N 14 B —er 2-inch 10, .
— 0.010 inch
15 16 N — SLOTTED, SCH 40
21 [13.7 =] PVC CASING N
: =
GEO-| 8 ZE silty CLAY (CL) dark olive (5Y 3/3), stiff, wet, = |
TECH| 4 / 100% fines, moderate est K —.
14+ - END C4P —
CHEM] 1 SP \SAND {SP} and silty CLAY (CL), meduim stiff,
2 CL| moist, 50 to 100% fines, fine sand, moderate
I a (32l [ et 1
~TOTAL DEPTH 15.5 feet ~~—BOTTOM OF
15 o BORING 15.5 |
feet
4 - 4
18 — —
L i

DRILLING METHOD/RIG TYPE
HOLE DIAMETER
TOTAL DEPTH OF BORING

AUGER/MOBILE B-40

8.35 INCHES

15.5 FEET WELL COMPLETION DEPTH

DRILLING CONTRACTOR/ORILLER
BIT TYPE __HOLLOW STEM AUGER

EXP. GEOSER./DAVE RYAN

14 FEET




JAMES M. MONTGOMERY
CONSULTING ENGINEERS, INC.

365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415) 975-3400

AURING/WELL NUMBER
TE STARTED _2/29/91

A
PO

MW-08-04 CLIENT __PRC/US NAVY

COMPLETED _7/29/91

PAGE 1 OF 1

PROJECT/JUMM PROJECT NO.

NAS ALAMEDA/2738. 0256

GEF . ELEVATION __10.26 FEET, TOP OF CASING GEOLOGIST __KAREN KRAMER
. Z o @ GEOLOGIC DESCRIPTION WELL DIAGRAM
hat wi 2 e <
ztig|l | 2x° g3
SIS RN
v = el g | 3
CHEM tal [[{[SM] sitty saND (SM), dark yellowisn brown (10YR 4/6), | |° | g1 |1 CHFISTY 8O,
16 sp loose, dry, 30 to 35% fines, fine sand, moderate o o | PHROTECTIVE
1 r\est K [o7] L STEEL CASING, _
18 o 1o LacKING Cap
20 | 2.9 AND (SP), dark yellowish brown (10YR 4/6), o GROUT
2 CHEM| 12 medium dense, moist, 10 to 15% fines, fine sand, 7 7 —
- \;19h est K Z Z——BENIONNE
. g |29 - @ 2 feet-as above, some clay fragments . PELLET SEAL N
6 . 2-inch 10, SCH
1l |6e0-| s B — 40 PVC CASING
TECH —
10 | 6.8 !
B 5 ™ SAND (SP), dark yellowish brown (10YR 4/6), = WATER LEVEL 85
medium dense, wet, 10 to 15% fines, fine sand, = feet on 7/29/91
5 7 | high est K == Z WATER LEVEL €@
7 [10.3 = 5.75 feet on
3 @ 6.5 feet-as above, olive (5Y 4/4), wet, some — 7/31/91
~N 3 L shell fragments — .
4 2 |6.8 g;;
— CHEM| 1 — -
3 —
‘l 5 1 4.4 i —| eT——FILTER PACK, .
' f— #2- A
5 @ 9.5 feet-as above, olive gray (5Y 3/3), trace = 216 SAND
10+ seo-| & L clay fragments — |
TECH —
6 |4.4 — ‘
il 10 ' SC | clayey SAND (SC) and sandy CLAY (CL), olive gray == 2-1nch 10, .
5 1 CL (5Y 3/3), medium dense, wet, 15 to B0¥ fines, — 0.010 inch
10 f/| |- fine sand, moderate est K, abundant shell = SLOTTED, SCH 40 _|
8 |5.47/ fragments in layers = PVC CASING
| 2 /? _X@ 12.5 feet-as above, wet, increase in amount of = |
GEO-| 2 // clay, shell fragments abundant —
(| B3 %? =
—I CHEM| 3 /% — END CAP —
3 2%
1 3 (1.9 //(j i il
TOTAL DEPTH 15.5 feet ~—BO0TTOM OF
164 L BORING 15.5 _
feet
18+ — —
l

DRILLING METHOD/RIG TYPE
HOLE DIAMETER
TOTAL OEPTH OF BORING

AUGER/MOBILE B-40

8.35 _INCHES

15.5 FEET WELL COMPLETION DEPTH

DRILLING CONTRACTOR/DRILLER
BIT TYPE __HOLLOW STEM AUGER

EXP. GEOSER./DAVE RYAN

14 FEET




JAMES M .MONTGOMERY
CONSULTING ENGINEERS, INC.

365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94538 / (415) 975-3400

CLIENT __PRC/US NAVY

ECRING/WELL NUMBER __MW-08-05

PAGE 1 OF 1!

SATE STARTED _72/30/91 __ COMPLETED _7/30/91 _ PROJECT/JMM PROJECT NO. __NAS ALAMEDA/2738.0256
RZF . ELEVATION 10.04 FEET, TOP OF CASING GEQLOGIST __KAREN KRAMER
- =z ng L_oj 4 GEOLOGIC DESCRIPTION WELL DIAGRAM
- [FH} <T
Zsl2l T lelEs e
- w | = : fomnd
ST1E 28252 2
c @72 5|3
SR e N S]] Sz
nOas °
| CHEM g L Tgravelly SAND (SW) , dark yellowish brown (10YR o T C STEEL CASING, -
47 RS 4/8) , 10 to 15% fines, fine to medium sand, 30 o LOCKING CAP
5 50/4" sp A tg g?%hfégi gravel (asphalt mixed in), moderate .q | GROUT B
cHeM| 46 9 2
50 AND (SP), yellowish brown (10YR 5/6), dense, 7z 22 BENTONITE
N - moist, trace fines, fine sand, trace gravel, 7 : PELLET SEAL J

GEO-| 16
TECH| 5

h0/4"
12
32
43
CHEM
14
20

GEO-| 8
TECH| 43
17
34
50/4"
17 sp
GEO-| 23 ’
TECHE /o
CHEM{ 28
30
30

1
4

14+

B NN :
S NN :
B
T T

16— —

18- —

high est K

@ 4 feet-as above, 10 to 15% fines, very moist

SAND (SP), yellowish brown (10YR 5/6), wet, 5 to
10% fines, fine sand, high est K

@ 8 feet-as above, olive (5Y 4/3)

clayey SAND (SC) and silty CLAY (CL}, dark glive
(5Y 3/4), dense, wet, 30 to 100% fines, fine
sand, moderate est K

clayey SAND (SC) and SAND (SP), dark olive {(BY
3/4), dense, wet, 10 to 30% fines, fine sand,
moderate est K

SAND (SP), dark olive (5Y 3/4), dense, wet, 0O to
10X fines, fine sand, high est K

@ 14 feet-as above, product odor (mothballs

TOTAL DEPTH 15.5 feet

2-inch 10, SCH
40 PVC CASING

WATER LEVEL 8 5 1
feet on 8/6/91

WATER LEVEL @
6.5 feet on
7/30/91

e1T——FILTER PACK, n
#2-16 SAND

2-inch 10, —
0.010 1nch

SLOTTED, SCH 40

PVC CASING

e

END CAP —

~—BOTTOM OF
BOARING 15.5
feet

DRILLING METHOD/RIG TYPE _AUGER/MOBILE B-40

HOLE DIAMETER _8.35 INCHES

TQTAL OEPTH OF BORING _15.5 FEET WELL . COMPLETION DEPTH

DRILLING CONTRACTOR/ORILLER __EXP. GEOSER./DAVE RYAN
BIT TYPE .__HOLLOW STEM AUGER

14 FEET




JAMES M. MONTGOMERY
CONSULTING ENGINEERS, INC.

PAGE 1 QF 1
365 LENNON LANE, WALNUT CREEK, CALIFORANIA, 94598 / (415) 975-3400
=R ING/WELL NUMBER _8-08-06 CLIENT __PRC/US NAVY
CATE STARTED _8/7/91 COMPLETED _8/7/91 = PROJECT/JMM PROJECT NO. __NAS ALAMEDA/2738.0256
U EVATION 10.62 FEET GEOLOGIST KAREN KRAMER
sl&l 51819 GEOLOGIC DESCRIPTION COMMENTS
= o)z w Iy ) 5
2ol 51217
=123 12 22
vl a | 3
)’ _7q AS | ASPHALT
| [ {CHEM) 20 i \\Sandy GRAVEL (GP), olive brown {2.5Y 4/3), dense, B
40 /"7 GC |\ moist, 10 to 15% fines, 20 to 30% sand, fine
2 45 1 1.3 SP gravel and asphalt, high est K
26 tlayey GRAVEL (GC), light olive brown (2.5Y 5/4), N
GEO-| 40 very dense, moist, 20 to 30% fines, 10 to 15%
1 TECH 36 (1.7 ~ | sand, fine gravel, moderate to low est K -
CHEM| 14 AND (SP), light olive brown (2.5Y 5/3), dense,
4 26 T<5 moist, 5 to 10% fines, fine sand, high est K —
°,| GP AND (SP) and sandy GRAVEL (GP), light olive
40 | 3.5
4 : brown (2.5Y 5/3), very dense, moist to wet, 10 to .
40 SP \&20% fines, fine sand, fine gravel, moderate est K
65— 50_. — SAND (SP), light olive brown (2.5Y 5/3), very -
50/2 dense, moist to wet, 10 to 15% fines, fine sand, | y
26 high est K * DEPTH TO WATER=6.5 feet

30 6.5 feet-wet, some shell fragments
36

CHEM! 8

SC clayey SAND (SC), olive gray (5Y 4/2), dense,
wet, 20 to 30% fines, fine sand, moderate est K

CL sandy CLAY (CL), olive gray (5Y 4/2), very stiff
moist, fines, 10 to 20% sand, low est K

3.5
15

GEO-) 25 Sp SAND (SP), dark olive gray (5Y 3/2), dense, wet,
TECH 39 ’ 10 to 15% fines, fine sand, high est K

1L

NN

10
20
20
GEO-| 30
TECH| 40

CHEM| 20 :
30 : @ 14.5 feet-as above, strong odor {(mothballs)

6|0
16+ —

o
1

144

TOTAL DEPTH 15.5 feet

[

ORILLING METHOD/RIG TYPE _AUGER/MOBILE B-40DRILLING CONTRACTOR __EXPLORATION GEOSERVICES

HOLE DIAMETER __8.35 INCHES BIT TYPE __HOLLOW STEM AUGER

TOTAL DEPTH OF BORING __15.5 FEET DRILLER __DAVE RYAN




JAMES M _MONTGOMERY
CONSULTING ENGINEERS, INC.

365 LENNON LANE, WALNUT CREEK, CALIFOANIA, 94598 / (415) 975-3400

PAGE 1 OF 1

LUHING/WELL NUMBER __8-08-07 CLIENT _PRC/US NAVY
OATE STARTED _8/13/91 COMPLETED _8/13/91 _  PROJECT/JIMM PROJECT NO. __NAS ALAMEDA/2738.0256
ELEVATION __10.92 FEET GEOLOGIST __AICH HALKET
N R GEOLOGIC DESCRIPTION COMMENTS
T .51 < o = 3
T o |& N S| o
Sl | L12|Z| 2
SR =
v @ % 7z
V9 AS | ASPHALT
Al CHEMAHlfG'\é% 5.0 SM _\silty SAND (SM}, brown (SYR 3/3), very dense, B
to moist, 25-30% fines, very fine to medium sand,
5 2 3.1 trace gravel, moderate estimated K
"1 cHEM] S0 SP | “SAND (SP), light brown (2.5Y 5/3), dense, moist,
50/4]6.3 5-10% fines, fine to medium sand, high est K ]
4 Ei 25
“| Il |6E0-| 50 B 7
@ 4.3 to 4.5 teet-as above, gravel layer
TECHI50/6] 8.8
‘I CHEM| 30 - @ 5 feet-as above, wet DEPTH TO WATER=5 feet 1
40
b 50/5| 8.2 B 7
12
Tl |cE0-| 42 7
TECH| 50 | 6.9
<7 12 I © 8 feet-as above, 10 to 15% fines, very fine to I
o8 fine sand, slight mothball odor
. 22 18.2 i ]
10— | - .
7.5
Yy 12 CL CLAY (CL), very dark gray (5Y 3/1), medium stiff, T
30 % wet, fines, 10 to 15% very fine sand, low est K
12 ale3y | -
CHEM 15 SsCc | clayey SAND (SC), dark gray (2.5Y N4/), dense,
s 9 / - wet, 20 to 25% fines, fine to medium sand, .
/ moderate est K
33417.9Y//
7RI IS / - -
6EO-| 20 /
TEH 20 [5.2 / I i
TOTAL DEPTH 15.5 feet
16 — _
18 — -

l

DAILLING METHOD/RIG TYPE __AUGEAR/MOBILE B-40 DRILLING CONTRACTOR _EXPLORATION GEQSERVICES

HOLE DIAMETER __8.35 INCHES BIT TYPE ___HOLLOW STEM AUGER

TQTAL OEPTH OF BORING _15.5 FEET ORILLER _ DAVE RYAN




JAMES M .MONTGOMERY
CONSULTING ENGINEERS, INC.

365 LENNON LANE, WALNUT

CREEK, CALIFORNIA, 94598 / (415) 975-3400

PAGE 1 OF

1

SORING/WELL NUMBER __8-08-08 CLIENT __PRC/US NAVY
~ATE STARTED _8/06/91 COMPLETED _8/06/91  PROJECT/JMM PROJECT NO. __NAS ALAMEDA/2738. 0256
SLEVATION __10.71 FEET GEOLOGIST __KAREN KRAMER
= = o % “ GEOLOGIC DESCRIPTION COMMENTS
- [eX] = <
Zelg clelg|el|a
o = =
SclEl 2|22 &] 2
v | 3 |3
Y 7d AS | ASPHALT
A. CHEM HUAGNEDH [C S _\‘gr‘avelly SAND (SW}, dark brown (10YR 3/3), very B
ﬁto dense, moist, 10 to t5% fines, fine to medium
o' | 94 sand, 30 to 40% fine gravel, moderate est K,
2 CHEMBO /3" r\;ydrocarbon odor —
l 50 . 2 feet-as above, change 1n color to dark
. 5 2 - yellowish brown (10YR 4/4), 20 to 25% fines, 5
03 : Eydrocarbon odor
50/3"
4— ceo-| 16 AND (SP), light olive brown {(2.5Y 5/4), dense, —
TECH mo1st, 5 to 10% fines, fine sand, high est K
36 6.8 —\E
e . B 4.7 feet-as above, some clay fragments ! DEPTH TO WATER=5 feet .
48 SAND (SP), olive brown (2.5Y 4/3), dense, wet,
H— 50 168 — 10 to 15% fines, very fine to fine sand, high —
' est K
14
7 26 - @ 7 feet-as above, abundant shell fragments 7]
21 16.8
8 CHEM| 7 — @ 8 feet-as above, olive (5Y 4/4) ]
7
6 |9.9 i i
2 @ 9.5 feet-as above, olive gray (5Y 4/2)
10 : - n
Geo-| 10 | 8.3 SM silty SAND (SM}, 30 to 40% fines
N HTECH] 4o -
\ 18 @ 11.5 to 11.8 feet-clay layer
te 20 | 9.9 B n
5 7TSp | SAND (SP) , as above, mixed with clayey SAND (SC),
1 lceo-| 14 % SC I olive gray (5Y 4/2), medium dense, wet, 10 to 40% .
TECH /, fines, fine sand, moderate est K
15 17.8 ﬁj
14 ; - —
CHEM| 4 772 CL| sandy CLAY (CL), dark gray (5Y 4/1), medium
stiff, moist, 80 tao 100% fines, fine sand, low
T 62 / - est K N
‘e T TOTAL DEPTH 15.5 feet
10 — —
18+ — _

DRILLING METHOD/RIG TYPE
HOLE OIAMETER

8.35 INCHES

AUGER/MOBILE B-40 DRILLING CONTRACTOR

EXPLORATION GEOSERVICES

HOLLOW STEM AUGER

B8IT TYPE

TOTAL DEPTH OF BORING

15.5 FEET DAVE RYAN

DRILLER




JAMES M. MONTGOMERY
CONSULTING ENGINEERS,INC.

365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415) 975-3400

PAGE 1 OF 1

SORING/WELL NUMBER __8-08-09 CLIENT __PRC/US NAVY
CATE STARTED _8/07/91 COMPLETED _8/07/91  PROJECT/JIMM PROJECT NO. __NAS ALAMEDA/2738.0256
S EVATION 10.72 FEET GEOLOGIST KAREN KRAMER
s Z2| 1818 GEOLOGIC DESCRIPTION COMMENTS
=g éﬁ “leld|aold
- w
=TlE 2152182
s | 3 | 3
) 9§ AS | ASPHALT
_l CHEMA}TE\'EDR 56 SR SHW _\gravelly SAND (SW), dark yellowish brown (10YR i
to e 4/4) , dense, moist, 20 to 30% fines, fine to
3.5 RIS medium sand, 30 to 40% gravel, moderate est K

21 R B N
— Sp SAND (SP), light olive brown (2.5Y 5/4), loose,
- - moist, 10 to 15% fines, fine sand, high est K .

wet, 30 to 40% fines, fine sand, moderate to low -
est K, some layers of sandy clay

30 | 15 Sp SAND (SP), dark olive (5Y 3/3), medium dense, ]
wet, 10 to 20X fines, fine sand, high est K

GEO-| 28
TECH| 35 15 5 @ 13.5 feet-as above, some layers of clay

CHEM| 7 : [T ® 14 feet-as above, hydrocarbon odor

21
A1l \6e0-| 36 B N
TECH| 47 | 7 9 77 sC clayey SAND (SC), olive (5Y 4/3), very dense,
i 36 /ijj - mo1st, 30 to 40% fines, fine to medium sand, -
CHEM| 20 /] 20 to 30%, gravel, moderate est K, pieces of
40 ol SP red brick
6 50 | g i - A .
RS AND (SP), olive gray (5Y 4/2), dense, wet, 10 !
25 L to 15% fines, fine sand, high est K OEPTH TO WATER=6.5 feet
50 R B 7 feet-as above, light olive brown (2.5Y 5/4),
4 50 {13.4f:00 wet
"1 [creM| 18 5 n
29 g
il 17 | 14 ; |
3 .
101 M seo-| 4 ol i
TECH| 1q (13 .4} SC clayey SAND (SC), olive (5Y 4/4), medium stiff,
6 /////
8 /

g9 12_3%;<;/ cL sandy CLAY (CL), dark alive (5Y 3/3), stiff,

moist to wet, fines, 20 to 30X +ine-sand, low
164 _x&:st K ]
OTAL DEPTH 15.5 feet

- =

L

ORILLING METHOD/RIG TYPE __AUGER/MOBILE B-40 DRILLING CONTRACTOR __EXPLORATION GEOSERVICES

HOLE DIAMETER 8.35 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING __15.5 FEET ORILLER ._DAVE AYAN




BORING/WELL NUMBER

JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC.

365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 /

(415) 975-3400

8-08-10

CLIENT __PAC/US NAVY

CATE STARTED _8/7/91

COMPLETED _8/7/91

PAGE 1 OF

4
i

PROJECT/JMM PROJECT NO.

NAS ALAMEDA/2738.0256

C_EVATION __10.99 FEET GEOLOGIST __KAREN KRAMER
IE S Sl g GEOLOGIC DESCRIPTION COMMENTS
T e E sl E 2| o
S2zle | E12Z] =
2312|225
« @ %S »
' O AS | ASPHALT
_l CHEM:LfG'}DH 309§ SW _\'gravelly SAND (SW), light olive brown (2.5Y 5/4), |
to dense, moist, 10 to 25% fines, fine to medium
3.5 sand, 20 to 30% gravel, moderate est K
24 : L ]
Sp SAND (SP), light olive brown (2.5Y 5/4), very
e - dense, moist, 10 to 15% fines, fine sand, -
6.2 high est K
4 40
GEO-| 50 N
] TECH 50
CHEM| 8 |
20 T gw | gravelly SAND (SW), olive (5Y 4/3), dense, moist
6— 46 BT — 20-30% fines, fine to medium sand, 30-35% —
39 el N gravel, moderate est K Y
40 Sp © DEPTH TO WATER=6.5 feet
- 50 ~ SAND (SP), olive gray (5Y 4/2) at the top, light 7
50/510.2 olive brown (2.5Y 5/4) with depth, very dense
3 0 : | wet, 10 to 15% fines, fine sand, high est K, N
CHEM} 15 clay fragments at the top, some shell fragments
J 20
25 /6.8 i i
9
10— Wlceo-| & B 7
TECH| ¢ |6.8 / CL sandy CLAY (CL), olive (5Y 4/3), stiff, wet,
e 16 T \_fines, 10-20% sand, low est K .
17 silty SAND (SM}, olive (5Y 4/3), stiff, wet,
12+ 16 110.6 — fines, 10-20% sand, low est K —
6 7 A sc| clayey SAND (SC), dark olive (5Y 3/3), medium
1M [se0- / - dense, moist to wet, 20-25% fines, fine sand,
TeCH 1 é moderate to low est K 1
15 S S
144 CHEM!| 16 ] Sp | SAND (SP), dark olive (5Y 3/3), medium dense, ]
{ wet, 10-15% fines, fine sand, high est K,
1 3 S product odor |
9 |9.5 CL
// sandy CLAY (CL), dark clive (5Y 3/3), stiff,
184 _\:et. fines, 20-25% sand, low gs&* |
OTAL DEPTH 15.5 feet
4 L |
18 - —

DRILLING METHOD/RIG TYPE

HOLE OIAMETER

8.35 INCHES

AUGER/MOBILE B8-40 pRILLING CONTRACTOR

EXPLORATION GEQOSERVICES

TOTAL DEPTH OF BORING

15.5 FEET

BIT TYPE _HOLLOW STEM AUGER

ORILLER __DAVE AYAN




JAMES M.MONTGOMERY

CONSULTING ENGINEERS, INC.

365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 894598 / (415) 975-3400

SORING/WELL NUMBER __8-08-11

~ATE STARTED _7/30/91 COMPLETED _7/30/91

CLIENT __PRC/US NAVY

PAGE 1 OF

1

PROJECT/JMM PROJECT NO.

NAS ALAMEDA/2738.0256

= EVATION 12.25 FEET GEOLOGIST KAREN KRAMER
dslzlal818 GEOLOGIC DESCRIPTION COMMENTS
- <L
Zelgl s lelg|el| 3
SF1z1 2| 2121&|=2
wn = T = Q
53] & 2]
4 SM | silty SAND (SM), dark yellowish brown (10YR 3/6),
l CHEM|HAND : loose, moist, 30 to 40% fines, fine sand,
7 AUGEH o oW moderate est K, abundant roots 1
to :
. 5 sp \\Zs above, with gravel
¢ AND (SP). light olive brown (2.5Y 5/4), medium

CHEM

clay fragments

[o 2NN 1R e s BRL NI o))

GEO-
TECH

CHEM

est K

GEO-
TECH

e
w

14+

CHEM

~

A RRRRRUC A NN

sand

—
-

N

n
—

—_—= —
no S [os]
l 1 l 1 i 1
B (N <
@O N0 WN NN L,
0wl o v
rng r O
T I T

product odor

184 —

1

dense, moist, 5-10% fines,

OTAL DEPTH 15.5 feet

- SAND (SP), light olive brown (2.5Y 5/4), loose,
wet, 10-15% fines, fine sand, high est K, some

as above, without the clay fragments, wet

clayey SAND (SC), olive (5Y 4/3), medium dense,
wet, 20-30% fines, fine sand, moderate est K

CLAY, olive (5Y 4/4), soft, wet, 100% fines, low

— SAND (SP), and clayey sand (SC}, olive (5Y 4/3),
medium dense, wet, 10-30% fines, fine sand,
moderate to high est K

SC | clayey SAND (SC), dark olive, 30-40% fines, fine

~ SAND (SP)}, dark olive (5Y 3/4), medium dense,
moist to wet, 5-10% fines, fine sand, high est K,
16— carbon and wood fragments, npr 1Pk

fine sand, high est K

! DEPTH TO WATER=5.0 feet

DRILLING METHOD/RIG TYPE __AUGER/MOBILE B-40 DRILLING CONTRACTOR

HOLE DIAMETER 8.35 INCHES

TOTAL DEPTH OF BORING __15.5 FEET

BIT TYPE

EXPLORATION GEOSERVICES

HOLLOW STEM AUGER

DRILLER

DAVE RYAN




JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC.

PAGE 1 OF 1
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94538 / (415) 975-3400
=GR ING/WELL NUMBER __8-08-12 CLIENT __PRC/US NAVY
~\TE STARTED _8/13/91 COMPLETED _8/13/91 PROJECT/JUMM PROJECT NO. _NAS ALAMEDA/2738.0256
= EVATION __12.84 FEET GEOLOGIST __AICH HALKET
-
~1z21.1818 GEOLOGIC DESCRIPTION COMMENTS
= ) 5 = wn = j
—olgl ISl el
=CIE eS8 252
> — T =)
@ 51| @
HAND| b O AS | ASPHALT
AWUGER
_l CHEM UtGOE SP r\SAND (SP}, yellowish brown (10YR 5/4), medium |
5" dense, 10-15% fines, fine sand, moderate est K
2 — _
CL | sandy CLAY, (CL), brown {10YR 5/3), medium
- ~ dense, damp, fines, 25-30% fine sand, low est K ~

Sc | Cclayey SAND (SC), brown (10YR 5/3), medium dense, 7
damp, 20-25% fines, very fine to fine sand, low
| est K

CHEM| 16

47
50 | 6.3

8 5.5 feet-as above, orange-brown, very dense

AN

Sp SAND {SP), light olive brown (2.5Y 5/3), medium
24 dense, damp, 10-15% fines, fine to medium sand,
27 - moderate est K —

40 (4.4

V7 B |cHeM| 20 B ]
26 '
’ 30 (7.5 i * DEPTH TO WATER=9.0 feet ]
20
10+ GEO-{ 14 sC clayey SAND (SC), olive-gray (5Y 5/2), medium —

TECH dense, wet, 20-25% fines, fine sand, low to
44 112.8 moderate est K

124

SN

CL | CLAY (CL), olive (5Y 5/3), hard, wet, fines, 7
20 M low est K

GEO-| 25 111 - silty SAND (SM), olive (5Y 5/3), medium dense, ]
141, wet, 20-25% fines, fine to medium sand, low to
TECH| o | 4.8
11 | moderate est K

14— Wl crem] 25

25 A1
o5 156111 - as above, odor, {(moth balls

6 TOTAL DEPTH =15

18+ —

l

ORILLING METHOD/RIG TYPE __AUGER/MOBILE B-40 DRILLING CONTRACTOR __EXPLORATION GEOSERVICES
HOLE DIAMETER __8.35 INCHES 8IT TYPE __HOLLOW STEM AUGER

TOTAL DEPTH OF BORING __15.5 FEET DRILLER __DAVE RYAN




JAMES M.MONTGOMERY
CONSULTING ENGINEERS,INC.

365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415) 975-3400

PAGE 1 OF 1

ING/WELL NUMBER __MW-10-01 CLIENT __PRC/US NAVY
"= STARTED _8/5/91 ___ COMPLETED _8/5/91 PROJECT/JUMM PROJUECT NO. __NAS ALAMEDA/2738.0256
 ELEVATION __10.62 FEET, TOP OF CASING GEOLOGIST _ RICH HALKET
L= s 8 g GEOLOGIC DESCRIPTION WELL DIAGRAM
wi @ a o~ — <
slg| S lel|gsie|d
| = ) w =
IR =
clales|d
CHEM[HAND| b 79 CN |  CONCRETE l: = ° CHRISTY BOX.
] AUtGOEH | SW f\‘gravelly SAND (SW), very dark grayish brown (10YR| L. 5 J:-li_ STEEL CASING, i
5" 3/2) , dense, moist, 1-5% fines, fine to medium P I LOCKING CAP
sand, 10-15% fine to coarse gravel, 1-3% cobbles/ d L d Zsaour
) — boulders, moderate est K, some metal debris 97 °7 —
Sp | SAND (SP), yellowish brown (10YR 5/6), medium % 2 BENTONITE
= - dense, moist, 10-15% fines, fine to medium sand, A PELLET SEAL 4
moderate est K | e 2-inch ID, SCH
1] . i od 40 PYC CASING —
== Z FILTER PACK,
1=t #2-16 SAND
‘ T8 cHem| 19 - @ 5 feet-as above, olive (5Y 4/4), wet = WATER LEVEL € .
L 37 = 4.42 feet on
ke 4 2.2 — =/ 8/29/91 —
19 — WATER LEVEL 8
a— 0 f
‘E GEO-| 24 L‘ @ 7 feet-as above, olive, (5Y 5/3) —| g/g/giﬂ o T
\ TECH| o8 | 4.4 —
“T I [cHem| 19 = m
: 24
‘ 27 | 4.4 ]
LAY 9
T IR sEo-) 13 |~ @ 10 feet-as above ]
' TECH 44 |55
_‘ - 1 - 2—1'nchle, =
L v | pZer] o . otive (57 573, soft, et Fines, Lo e e a0
] 122 % et K PVC CASING
! 1 “[sp| SAND (SP), olive (5Y 5/3), loose, wet, 10-15%
| — 6e0-| 2 - fines, fine sand, high est K —
| TECH| 3 |38 // CL 1] CLAY (CL), black {7.5YR N2/), soft, moist, fines,
; T8 cneml 4 % — low est K —
1 11 7 SC | Cclayey SAND (SC), black (7.5YR N2/), medium dense
‘ - 7 13.3 / - wet, 15-20% fines, fine to medium sand, moderate S -
; PV /AN est K, abundant shell fragme : <— BOTTOM OF
|16 | \T0TAL DEPTH 15.5 feet BORING 15.5 _
‘ feet
{ 4 — _
184 — -

CRILLING METHOD/RIG TYPE __AUGER/MOBILE B-40

©0OLE DIAMETER __8.35 INCHES

TOTAL DEPTH

DRILLING CONTRACTOR/DRILLER __EXP. GEOSER./D. RYAN

BIT TYPE __HOLLOW STEM AUGER

OF BORING _15.5 FEET

WELL COMPLETION DEPTH

14.0 FEET




JAMES M. MONTGOMERY
CONSULTING ENGINEERS, INC.

365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415) 975-3400

-ING/WELL NUMBER

MW-10-02 CLIENT __PRC/US NAVY

PAGE 1 OF 1

"= STARTED _8/2/91

COMPLETED _8/2/91  _

PROJECT/JUMM PROJECT NO.

NAS ALAMEDA/2738.0256

. ELEVATION __11.00 FEET, TOP OF CASING GEOLOGIST __KAREN KRAMER
| & a1 8 2 GEOLOGIC DESCRIPTION WELL DIAGRAM
w o 0o~ pus | <
sig| .| glEs| g3
D = ‘ w =
NEE IR EEERE
s lal g g|3
| Hano| BP9 CN |  CONCRETE ° T =T CRISTY 80X,
l CHEMMUGER 0.2 SP . . o —J_ o| PROTECTIVE
_ to | AND (SP), light olive brown (2.5Y 5/4) ,loose, B[R STEEL CASING, 4
5 _\;noist, 5 to 10% fines, fine sand, high est K R LOCKING CAP
o] | "SAND (SP), as above, loose o7 |#F—GRour |
Z @755»:70/\/1&
. : PELLET SEAL
i i £ o-inch m, ScH ]
. 40 PYC CASING
A - = -
! £l
W cHem| 10 ~ SAND (SP), olive brown (2.5Y 4/4) , medium dense = ZAggﬁfég%ng ]
18 wet, 10-20% fines, fine sand, high est K — 8/29/91
0] o1 | o — = WATER LEVEL €
g @ 6.5 feet-as above, color change to olive — 5.0 feet on
18 6c0-1 13 L (5Y 4/4) = 8/2/91 |
TECH| 21 |o0.8 =
- - ——| e+——FILTER PACK, —
CHEM! 10 =] |  #0-15 SN0
20 —
| 40 | 1.3 = -
| 7 —
10 - — 2-inch 10, ~—
I (nggltl 6 — 0.010 inch
{ 30 |2.4 i — SLOTTED, SCH 40
| 1 9 PVC CASING ]
’ 16 @ 11.5 feet-as above, with some shell fragments —
12— . -
\ o= 23 12.9 / SC clayey SAND (SC), olive (5Y 4/3), medium dense, —
o / wet to moist, 20-30% fines, fine to very fine =
. 6e0-| 21 /A ~ sand, moderate est K : END CAP -
TECH 4y |24 TP SAND (SP), olive (5Y 4/3), medium dense, wet,
144 creml 12 o — 10-15% fines, fine sand, high est K —
12 ,:?::ff
1 10 | 4.5 [T]][sM| silty SAND (SM}, dark olive (5Y 3/3), abundant > 7
shell fragments - JOTTOM OF
16 — TOTAL DEPTH 15.5 feet BORING 1.5 —
P18 — —
|
-
CRILLING METHOD/RIG TYPE _AUGER/MOBILE B-40 DRILLING CONTRACTOR/DRILLER __EXP. GEOSER./D. RYAN
SOLE DIAMETER __8.35 INCHES BIT TYPE __HOLLOW STEM AUGER

TOTAL DEPTH OF BORING

15.5 FEET WELL COMPLETION DEPTH

13 FEET




JAMES M. MONTGOMERY
CONSULTING ENGINEERS, INC.

365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415) 975-3400

PAGE 1 OF 1

ING/WELL NUMBER __MW-10-03 CLIENT __PRC/US NAVY
© STARTED _8/1/91 ___ COMPLETED _8/1/91 PROJECT/JUMM PROJECT NQ. _NAS ALAMEDA/2738.0256
. ELEVATION __10.16 FEET, TOP OF CASING GEOLOGIST __KAREN KRAMER
s 210889 GEOLOGIC DESCAIPTION WELL DIAGRAM
wl T
=20 = © TS| o =
Sl o | B2 = | ©
~1Z2E | 2128 | =2
wix S |IE+| = =
hER - g 5| 2
Y “d CN | CoNCRETE ° T =T 1] CRISTY 80X,
CHEM 7.61.- SP o ’—J‘o PROTECTIVE
1 7 " SAND (SP), lignht olive brown (2.5Y 5/4},loose —Pq [P STEEL CASING,
g |57 moist, 0 to 5% fines, fine to very fine sand, o | .QE_ZLOCK-W; CAP
7] - %igh est K 07 o GROUT B
- CHEM| &
AND (SP), @ 1.5 feet-as above, some pieces of % BENTONITE
] 7 : _\:lack glassy material LT ZPEL_LET SEAL i
‘ 8 1.9 AND (SP}, wet, color change to olive brown Eﬁ= %1;% égﬁigH
o 8 (2.5Y 4/4), 10-15% fines =]
o GEO-| 18 — WATER LEVEL & -]
| TECH = 3.5 feet on
| ST @ 5 feet-as above, t ‘ f black gl = ot i
i 20 mater?gl as abave, trace pieces of black glassy = WATER LEVEL 8
i 20 — 3.59 feet on
’; 30 | 6.1 B = 8/29/91 =
! 8 SAND (SP), as above, color change to olive =
13 - (SY 474 = :
24 | 8.1 —
6 — —| e— FILTER PACK, —
— #2-16 SAND
: GEO-| 11 =
3 TECH 11 9'0 . B :: —
. CHEM| 8 =
YT 20 — — 2-inch 10, —
E : —| 0.010 inch
“ i 39 |6.1 i —| SLOTTED, SCH 40
| 10 —] PVC CASING B
o 19 B = )
I e 19 | 7.1 —
] 18 » =
| T ceo-| 23 - - @ 13 feet-as above, color change to dark alive END CAP .
| TECH . (5Y 3/3), abundant small shells
| 14 28 |8.11
7T cHEM] 23 - [~ @ 14 feet-as above, wet, abundant small shells, I
30 S slight H2S odor
I 26 [10.4] | [ ]
! TOTAL DEPTH 15.5 feet ~—BOTTOM OF
| 15 _ BORING 15.5 ]
| feet
E B L —
.
18+ — .
I
|
ORILLING METHOD/RIG TYPE __AUGER/MOBILE B-40 DRILLING "CONTRACTOR/DRILLER __EXP. GEQSER./D. RYAN
HOLE OIAMETER __8.35 INCHES BIT TYPE __HOLLOW STEM AUGER

TOTAL DEPTH OF BORING __15.5 FEET

WELL COMPLETION DEPTH _13.0 FEET




JAMES M. MONTGOMERY
CONSULTING ENGINEERS, INC.

365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415) 975-3400

“ING/WELL NUMBER _8-10-04

" STARTED _8/2/91 _COMPLETED _8/2/91

PAGE 1 OF

CLIENT __PRC/US NAVY

1

PROJECT/JMM PROJECT NO. NAS_ALAMEDA/2738.025

o))

JATION __11.03 FEET GEOLOGIST _KAREN KRAMER
JslZ21a128]8 GEOLOGIC DESCRIPTION COMMENTS
sl S gelg el
D | = w =
BRI
w Il o T &
HAND| 4.0 b¥_“ CN ,
l CHEMAUGER “[sp| SAND (SP), light olive brown (2.5Y 5/6), moist,
7 to v - 5-10% fines, fine sand, high est K _
2 o
A L
? ! DEPTH TO WATER=4.7 feet
: T8 | cHem| 8 - @ 5.0 feet-as above, 10-15% fines, wet T
o 27
. 45 | 4.5 B 7
i 16
1 25 i -
2% | 6.6 @ 7.5 feet-as above, color change to olive
~— 6 — (5Y 4/4), (SP) ]
‘ GEO-| 16
i TECH) 21 | 5.6 )
! CHEM! 8 SM silty SAND (SM), olive (5Y 4/4), medium dense
i 10 12 — wet, 20-30% fines, fine sand, moderate est K —
| 20 (5.0
| 8 3 - 4
'*,D—N : .
ic 2 /A CL | CLAY (CU), olive (5Y 4/4), soft, moist, 100% m
3 / fines, low est K
| T cE0-| 4 / ~ @ 13 feet-as above, with sandy clay and shells 7
14 TECH 5 15.0 /
CHEM| 11 7 m
19 "7 Tsp| SAND (SP), olive gray (5Y 4/2), medium dense,
! - 25 | 6.1 S ~ wet, 10-15X fines, fines sand, high est K, E
| : L abundant small shells
.
1B - TOTAL DEPTH 15.5 feet _
|
i
| T = -
|
| 18 - _
|
|

CRILLING METHODB/RIG TYPE

AUGER/MOBILE B-40 QRILLING CONTRACTOR _ EXPLORATION GEQSERVICES

OLE DIAMETER _8.35 INCHES

BIT TYPE

HOLLOW STEM AUGER

"OTAL DEPTH OF BORING

15.5 FEET

DRILLER

DAVE RYAN




JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC.

365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415) 975-3400

JING/WELL NUMBER __MW-11-01 CLIENT __PRC/US NAVY

PAGE 1 OF 1

- STARTED _6/26/91 __ COMPLETED _6/26/91 ____  PROJECT/JMM PROJECT NO.

NAS ALAMEDA/2738.0256

TOP _OF CASING GEOLOGIST __KAREN KRAMER

© . ELEVATION __12.35 FEET,

el Elas g9 GEOLOGIC DESCRIPTION WELL DIAGRAM
slgl - 1SkS| gl
v C
IR SRS -
L gl | @
v 94 CN | CONCRETE ° TSI CrRISTY 60X,
cf7<5 o '_'wJ; o | PROTECTIVE
. 3 ; Gl L1 STEEL CASING p
M _ clayey SAND (SC), dark yellowish brown (10YR 4/4) . ‘ '
CHEM| 8 | 1.0 ] SC I L o dense, moist. 30-40% fines. fine to medium| |0 |0  LOCKING C4P
14 / 4 2
o £ sand, 5-10% gravel, low to moderate est K, ) P GAOUT ]
© CHEM| 23 | 3.1 SP \\:bundant 2" clay fragments o |69
\ ] 25 | SAND (SP), dark yellowish brown (10Y 4/4), moist, 27 // BENTONITE i
37 5 to 10% fines, high est K 22 ZZ
PELLET SEAL

24 1.0

GEO-| 30
TECH| 44

@ 5.0 feet-as above, moist

CLAY (CL), pale olive (8Y 6/3), dense, moist,
fines, low est K, shell fragments and gravel

at uppermost contact

clayey SAND (SC), dark yellowish brown, medium
— dense, moist to wet, 30-50% fines, 5-10% gravels
fine to medium sand, low to moderate est K, some
|\ shell fragments

tlayey SAND (SC), dark olive (5Y 3/3), wet, 30-
40% fines, fine to coarse sand, 10-15% gravel,
high est K, some shell fragments

LAY (CL), dark olive (5Y 3/3), soft, moist,
fines, low est K, bededding planes separated
by silts and fine sand

@ 12.0 feet-as above, burrows present

i CHEM| 29 | 0 |
30 S
0 34| 0 o
| 29
‘ T |ceo-| 3¢ | 0 /4 sC
TECH| 43 / \
: 2] 10 0

associated with sand

tlayey SAND (SC), dark olive (5Y 3/3), dense,
moist, 25-30% fines, fine to medium sand,
moderate est K, shell fragments along bedding
planes

clayey SAND (SC), light olive brown (2.5Y %5/6),

.
a7
7 >
(0 (1) 0 // CL
0
i { o/
e 6 /
; GEO 85 7//Zsc
-1
TR TEM50/6" %
Yl oew| 21 10/
| 50/4" A
|16
|
16

L

dense, moist to wet, 30-40% fines, fine to medium
sand, moderate est K

OTAL DEPTH 15 feet

< 2-inch 10, SCH
40 PVC CASING

——— FILTER PACK, ]
#2-16 SAND

= 2-inch 10,
0.010 inch
SLOTTED, SCH 40
PVC CASING _

—— WATER LEVEL &

7.5 feet on ]
6/26/91

WATER LEVEL @
8. 14 feet on
szAZZ/QI

END CAP —

!

TR

NN\

\

—— HOLE ALUG —
BENTINITE SEAL

«— BOTTOM OF b
BORING 15 feet

DRILLING METHOD/RIG TYPE __AUGER/MOBILE B-40

rOLE DIAMETER __8.35 INCHES

BIT TYPE __HOLLOW STEM A

ORILLING CONTRACTOR/DRILLER __EXP. GEOSER./J. COLLINS

UGER

TOTAL DEPTH OF BORING __15 FEET WELL. COMPLETION DEPTH

9.5 FEET




tudING/WELL NUMBER

JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC.

365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415) 975-3400

MW-11-02 CLIENT __PRC/US NAVY

PAGE 1 OF 1

CATE STARTED _6/26/91

COMPLETED _6/26/91

PROJECT/JUMM PROJECT NO.

NAS ALAMEDA/2738.0256

;EF. ELEVATION 12.03 FEET, TOP OF CASING GEOLOGIST __KAREN KBRAMER
| Z21.2 84 GEOLOGIC DESCRIPTION WELL DIAGRAM
wl 2 o~ 2 b2
Zolgd Tlelads ol 4
S8IEl g |25 F] S
S 1 g = |z 3] o =
vl S [T = =
w1 o S I
V 7 CN | CoNCRETE 5 TS CrRISTY BOX,
’Q.GQQ o L‘—BLf o | PROTECTIVE
] < . Io! it STEEL CASING .
) =) SAND (SP), yellowish brown (10YR 5/4), g ( .
CHEM| 48 . 31 s loose, moist, 5-10% fines, fine to medium °: °: LOCKING CaP
2 b0/8 _\ sand, 5-10% fine gravel, high est K, some o N GROUT |
47 {5.2 (] SW \\;nell fragments o7 o]
i p0/6" SP \ 1.5 feet-as above, except no gravel, moist Z Z——BENTONNE |
gravelly SAND (SW), dense, moist, 30-35% fines, Z _é PELLET SEAL
4 20 | 1.0 fine to medium sand, 20-25% fine gravel, | _e—T—=0o-inch ID, SCH |
GEO-| 27 moderate est K =] 40 PVC CASING
|| e AND (SP), yellowish brown (10YR 5/4), moderate == e R
CHEM| 19 [ 1.0 est K — 4.88 feet on
- 28 1;17 SW AND (SP), yellowish brown (10YR 5/4), dense, — 6/29/91
0~ 30 4 SC I\ moist, 5-10% fines, fine to medium sand, high —| " ZFILTER PACX, 7]
19 | 1.0 5P || st K = #2-16 SAND
) g9 | o 7o ow ]| gravelly SAND (SW) and clayey SAND (SC), — WATER LEVEL & ]
8 OO yellowisn brown, dense, moist, 20-40% fines, — 7.0 feet on
5 / L1l fine to coarse sand, 0-40% gravels, moderate = 6/26/91 _
GEo-| 5 | 0 77 est K =[ [ Z2-incn m,
TECH = .
] 51 ZASC| e 6.5 teet-as above, SAND (sP) & =
6 7 CL [ Jl gravelly SAND (SW) = PYC CASING
10+ CHEM| 1 15.2 / gravelly SAND (SW), dark olive (5Y 3/4), medium % END CAP |
2 / dense, wet, 30-35% fines, 30-35% gravels
| 4 / | {TLAY (CL), dark olive (5Y 3/4), soft, wet, i
11 5.2 A fines, muder‘ate est K, thin sand interbeds
19 50/5" ' % g_g. LAY (CL), @ B feet-as above, moist, no sands ]
% clayey SAND (SC), @ 8.5 feet-as above
GEO-| 40 .
- I | TECH . —rls- LAY (CL), @ 9.5 feet-as above, some sand and —— HOLE PLUG —
p0/57 3.1 7 SC | |l sands and shells BENTINITE SEAL
14— creml 30 | 3 1/ —1®© 11.5 feet-as above, black sand with shells —]
S /', clayey SAND (SC), mottled yellowish brown
—I po/4 // (10YR 5/7) , dense, moist, 30-40% fines, fine to %“—A—BOITOM oF -
\—lvnedium sand, moderate est K BORING 15.0
16 OTAL DEPTH 15 feet feet ]
18+ — _
L

ORILLING METHOD/RIG TYPE
HOLE DIAMETER
TOTAL DEPTH OF BORING

AUGER/MOBILE B-40

8.35 INCHES

DRILLING CONTRACTOR/DRILLER
BIT TYPE _HOLLOW STEM AUGER

EXP. GEOSER./J. COLLINS

15 FEET WELL COMPLETION DEPTH

9.5 FEET




JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC.

365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415) 975-3400

PAGE 1 OF 1

ING/WELL NUMBER _MW-11-03 CLIENT __PRC/US NAVY
= STARTED _6/25/91 __ COMPLETED _6/25/91  PROJECT/JIMM PROJECT NO. __NAS ALAMEDA/2738.0256
ELEVATION __11.41 FEET, TOP OF CASING GEOLOGIST __KAREN KRAMER
s 1 E1.2 8 3 GEOLOGIC DESCRIPTION WELL DIAGRAM
sl 2l elEs| o 2
SHEIE R
AR
cheM| | 0.9 P\ AS [\ ASPHALT O T =T CHRISTY 60X,
: § e 5+ gravelly SAND (SW), light olive brown (2.5Y 5/3), cia | STEEL CASING, .
f 50/5" . S dense, moist, 20 to 25% fines, fine to medium I LOCKING CAP
5 sand, 25 to 30% fine to coarse gravel, moderate L9 L9
2 19 —| est K O | GROUT -
' (o O
: Geo-| 37 AND (SP), light olive brown (2.5Y 5/3), very
i T TECH50/5.. ~ dense, moist, 5 to 10% fines, fine to medium Z Z——BENTONNE —
i sand, 0 to 5% fine gravel, high est K é Z PELLET SEAL
| CHEM| 36 | 2.0 ] el ,
LA — @ 3.5 feet-as above, very moist T T esinch 10, SCHo ]
o 33 Y = 40 PVC CASING
| : &
1 T 7 lo.g " @ 5 feet-as above, olive brown (2.5Y 4/4), wet S WATER LEVEL 8 5 -
| ' =t feet on 6/25/91
. 25 _ Tt WATER LEVEL @
i 30 = 5.85 feet on
| GEO-| 7 [0.9 = 7/16/91
T | TECH| 45 ~ @ 7 feet-as above, trace shell fragments —| T = FILTER PACK, .
20 = #2-16 SAND
j 3 cHEM| 6 — @ 8 feet-as above, dark olive gray (5Y 3/2), ; 2-inch 10, 7
1 wet, 25 to 30% fines L= 0.010 inch
; i 5 i = SLOTTED, SCH 40
: 4 =] PVC CASING “
| 1 |4.7B2Z4Sc - © 9.5 feet-2 inches of clayey SAND (SC), dark ; “ZEND CAP
R 0 7 oL olive gray (5Y 3/2}, moist to wet, 30 to 40% / —
| / fines, fine to medium sand, low to moderate est K
1
) . - TCLAY (CL), dark olive gray (5Y 3/2}, soft, moist, .
§ 8 7 fines, low est K, silty partings /
| 24 SP
10 . AND (SP), black, dense, moist, some shell —— HOLE PLUG —
po/4 0-97/ SC | \ fragments BENTINITE SEAL
J ?Eg; 27“ / L\ clayey SAND (SC), olive (5Y 5/4), very dense, |
50/5" 6.6 (/. moist, 30 to 35% fines, fine to medium sand,
v moderate est K
’ CHEM| 25 | 2. clayey SAND (SC), olive brown (2.5Y 4/4), with N
50 light gray mottling, 30 to 40% fines, fine to //
. medium sand, low to moderate est K, mottling ~—BOTTOM OF —
\-:ssociated with root material BORING 15.0
16 L TOTAL DEPTH 15 feet feet -
|
18— — |
|
i
- L i
L

DRILLING METHOD/RIG TYPE _AUGER/MOBILE B-40

HOLE DIAMETER _8.35 INCHES

BIT TYPE __HOLLOW STEM A

DRILLING CONTRACTOR/DRILLER __EXP. GEOSER./J. COLLINS

UGER

"OTAL DEPTH OF BORING __15 FEET WELL COMPLETION DEPTH

9.5 FEET




JAMES M.MONTGOMERY
CONSULTING ENGINEERS,INC.

365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94538 / (413} 975-3400

“ING/WELL NUMBER

MW-11-04 CLIENT __PRC/US NAVY

" STARTED _6/25/91

COMPLETED _6/25/91

PAGE 1 OF 1

PROJECT/JUMM PROJECT NO.

NAS ALAMEDA/2738.0256

ELEVATION __11.97 FEET, TOP OF CASING GEOLOGIST _ KAREN KRAMER
=zl 218 ¢g GEOLOGIC DESCRIPTION WELL DIAGRAM
wi 2 2o - =
tlgl |2 |x3lgels
SEHEIE IR R
slalTel g3
: CHEM V 21 AS [~ ASPHALT = CHRISTY 80X,
; 48 {0.9{;| SW , , o o | PROTECTIVE
j 4 ) : _\ gravelly SAND (SW), dark olive (5Y 2.5/3), medium 5t L1 STEEL CASING, i
‘ B0/5" : dense, 20 to 30% fines, fine to coarse sand, 30 2 b LockinG cap
! : to 50% gravel, low to moderate est K q |9
L2 . N . °d  [es—— GROUT —
g GE8—50/2 0.9} 0.5 feet-as above, yellowish brown (10YR 5/4) 01 o
: TECH q e
‘ 4 1.5 feet-as above, 10 to 20% gravel 2y ol o-inch I0. ScH
‘ : % % 40 PVC CASING
i CHEM| 18 [ 0.9
oo : — % %-—BENraan —
: , A A 74 PeLLET %A
! 50/6" Sp | SAND (SP), yellowish brown (10YR 5/4), dense, ; o
! : 3 log - moist, 5 to 10% fines, fine to medium sand oL WATER LEVEL 8 5
i ’ = feet an 6/25/91
| - 24 =
0T 28 B e e e B
‘ 15 | 0.9 = 6.3 feet on
7 07 ~ SAND (SP), dark alive (5Y 3/1}, dense, wet, 20 to — "] 7/16/91 7
36 30% fines, sand, 5 to 10% fine gravel in layers, —. FILTER PACK,
: A __ layers, moderate est K, shell fragments in gravel — #2-16 SAND _
6 (0.9} layers =l
i | [GE0-| 12 = ,
| TECH| 45 - =rr—2-incn 10, -
= 0.010 inch
a CHEM| 1 u = SLOTTED, SCH 40
U ) : =) PYC CasING n
: 1 ' cL CLAY (CL), dark gray (5Y N4/4}, soft, moist to =
i — 7 128l - wet, fines, low est K, gradational contact over =] B
i ' // approximately 6 inches with overlying sand =
U oan 14 =l
121 p SF [ SAND (SP), black, dense, moist, 5 to 10% fines, END C4P =
} 0 logl abundant shell fragments //
! W leeo-] 44 ~ “SAND (SP), yellowish brown (10YR 5/6), dense, .
| TECH 44 moist, 5 to 10% fines, fine to medium sand,
g , | moderate est K _— —
o CHEM| 35 [0.9] HLE ALUG
: BENTINITE SEAL
% 34
% 52 / i
i TOTAL DEPTH 15.5 feet ~<—B07TT0M OF
PR = BORING 15.5 .
f feet
- - 4
|
o — ]
|
l
|

ORILLING METHOD/RIG TYPE
8.35 INCHES

HOLE DIAMETER

AUGER/MOBILE B-40

DRILLING CONTRACTOR/DRILLER
BIT TYPE __HOLLOW STEM AUGER

EXP. _GEQSER./J. COLLINS

TOTAL DEPTH OF BORING

15.5 FEET WELL COMPLETION DEPTH

12 FEET




{ING/WELL NUMBER
STARTED _6/26/91 COMPLETED _6/26/91

=

JAMES M. MONTGOMERY
CONSULTING ENGINEERS, INC.

365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415) 975-3400

B-11-05 CLIENT PRC/US NAVY

PAGE 1 OF 1

PROJECT/JMM PROJECT NO.

NAS ALAMEDA/2738.0256

JATION __11.35 FEET GEOLOGIST __KAREN KHAMER
. =z a ‘é b4 GEOLOGIC DESCRIPTION COMMENTS
- IR I I =R
Sl @ = 2 z |
wI =< (e} T << —
s | 3
> 94 CN | concreTe
| CHEM| 13 | 0 }- SP _\“SAND (SP), dark yellowish brown (10YR 4/6) , i
16 | 52 loose, moist, 20 to 25% fines, fine to medium
v 16 sand, 10 to 15% fine gravel, moderate est K,
2 seo-l 14 | o — probable fill —
I TECH| o
37 )
CHEM| 17 @ 3.5 feet-as above, dense, 5 to 10% fines, no
4 38 — gravel, moderate est K . _
40 Y
T cHemM! 9 0 - 8 5 feet-as above, dark olive gray (5Y 3/2}, wet DEPTH TO WATER=5 feet 7]
N
° 25 -
8| o @ 6.5 feet-as above, some shell fragments, oily
. 6201 20 - sheen on water from the hole -
TECH 21 v
j ok 2 1 — @ 8 feet-2 inch clay layer with shell fragments ]
11 | 40
' 7 2 7 CL CLAY (CL), dark olive gray {5Y 3/2), soft, moist, 7]
! 1 /4;/ fines, low est K
104 ) —NO RECOVERY - 9.5 to 11 feet —
2
7 18 | 3.1 ij/, Sc clayey SAND (SC), black, dense, moist, 30 to 40% 7]
54 )///% fines, fine to medium sand, moderate est K,
10 ;;;;; :ngottIed with light gray clay B
: 50
seo | 23 ;;:;; 11.5 feet-as above, light gray
7 TECH 50 / B =
14 //(A L ]
1 lCHEM 32 /
50/5" 4
1 '/<j TOTAL DEPTH 15 feet 7
16— — _
!
184 — _

CRILLING METHGD/RIG TYPE

~OLE DIAMETER
“OTAL DEPTH OF BORING

8.35 INCHES

AUGER/MOBILE B-40 DRILLING CONTRACTOR EXPLORATION GEQSERVICES

BIT TYPE HOLLOW STEM AUGER

15 FEET DRILLER JOHN COLL INS




JAMES M. MONTGOMERY
CONSULTING ENGINEERS, INC.

PAGE 1 OF 1
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415) 975-3400
2 RING/WELL NUMBER __B8-11-06 CLIENT __PRC/US NAVY
“ATE STARTED _6/25/91 COMPLETED _6/25/91 _  PROJECT/JMM PROJECT NO. __NAS ALAMEDA/2738.0256
TUEVATION __11.61 FEET GEOLOGIST _ KAREN KRAMER
slZ21=18189 GEOLOGIC DESCRIPTION : COMMENTS
xlgl Zlg|g|el3
CIE 2181282
w3 S| &
CHEM U AS |\ ASPHALT
] 15 10.9 100 S W\ravelly SAND (SW), yellowish brown (10YR 5/4) i
37 2.8 el dense, moist, 20 to 25% fines, fine to medium
44 : SP sand, 20 to 30% gravel, moderate est K
2 27 10.9¢- - .5 to 1.5 feet-as above, yellowish red N
GEO-| 43 : (SYR 5/8)
TR |TECH] 44 AND (SP), yellowish brown (10YR 5/4), dense, ]
cHeM| 16 | 2.8 moist, 5-10% fines, fine to medium sand, high
4 — est K —
38
40
T 122 128" - @ 5.0 feet-as above, wet, faint laminations N
o8 : ! DEPTH TO WATER=5.5 feet
b 32 — _
7 ; SAND (SP), dense, wet, 10-15% fines, fine to
. - medium sand, high est K, gravelly at base, —
?Eg; 12 12.8¢ trace shells
20 . )
She cHeM| 4 (2.8 ™ silty SAND (SP), dark gray, abundant shell ]
12 fragments
B 7 7 CL CLAY (CL), dark gray, medium dense, wet, 7]
' a7 / fines, low est K
104 0 / — @ 10.0 feet-as above, some partings of silty sand I
1 / i
3 7 |
7 SC | clayey SAND (SC), black, medium dense, moist,
12 30 / 30-40% fines, medium sand —
23128 / 12.0 feet-as above, dark yellowish brown to
4 / - olive, dense, wet, 30-40% fines, fine to medium i
sl ] Lo
33 .
14+ S/ L Clayey SAND (SC), dark yellowish brown (10YR -
CHEM| 10 | 4.7 / 4/4) , dense, wet, 30-40% fines, fine to medium
28 / sand, moderate est K
31 | ]
- TOTAL DEPTH 15.5 feet
16 — _
18 - _
L
ORILLING METHOD/RIG TYPE __AUGER/MOBILE B-40 DRILLING CONTRACTOR __EXPLORATION GEQSERVICES
HOLE DIAMETER 8.35 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING __15.5 FEET DRILLER __JOHN COLL INS




JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC.

365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415) 875-3400

PAGE 1 OF

1
i

. .~ING/WELL NUMBER __8-11-07 CLIENT __PRC/US NAVY
\TZ STARTED _6/24/91 COMPLETED _6/24/91  PROJECT/JMM PROJECT NO. _NAS ALAMEDA/2738.0256
- ZJYATION __12.66 FEET GEOLOGIST __RICH HALKET
{ <121 a1819 GEOLOGIC DESCRIPTION COMMENTS
O B} - 0 ~ o =
A - P I I = | <
i s =| % = = = |
‘ wl < T << =
wn = o 2
! @© 3 [72]
' 74 CN | concreTE
i N2 ,
! T cHem| 45 M | Silty SAND (SM}, light olive brown (2.5Y 5/4), 7
! I W dense, moist, 15 to 20%¥ fines, very fine to fine
2 50/4"| 1564 v sand, moderate est K, possible petroleum odor |
4
2 L gravelly SILT (ML), light olive brown (2.5Y 5/4),
J 50| 57 hard, dry, fines, 5 to 10% sand, 15 to 20% fine |
‘ 15 SP \:r‘avel
A 14 | SAND (SP), light olive brown (2.5Y 5/4}, medium |
' 20 dense, moist, O to 5% fines, fine sand, moderate
14 98.27; L[\ oSt K
T 27 : GW " “gravelly CLAY (CL) and GRAVEL (GW), dark gray B
32 /°. (2.§Y Tg/lt %% ?tlff. moi?t.lfinest. E tgww% Y 0EPTH TO WATER= 5.5 feet
o o L sand, 0 ine gravel, low est K; . |
4.17.4 ;;;_ dense, wet, 15% to 20% fine to coarse sand, fine
GEO-{ 13 . gravel, moderate to high est K, some shell
17 |TECH| 44 * - - fragments, gravel interbeds are 2"-6" thick .
CHEM 20
o /o - ]
0 .
10 [5.7¢ 4.
T8 ceo-| 4 ~TCL| ©9.0 feet-as above, with sand (SP), gray (2.5Y 7
TECH| 5 ;;:' GW | N4/), dense, wet, very fine to fine sand,
10 _| //.. | moderate est K, sand interbeds are 2"-3" thick ]
B 4 7.4/A'
4 .
7 8 ///" SC clayey SAND (SC), mottled brown/grey (2.5Y 4/4- 7]
19 ///// 2.5Y N5/), very dense, moist, 25-30% very fine to
19| ///// | fine sand, low est K, trace plant debris |
te 8 ////
GEO-} 27 /////
TR |TECH| 48 | 4.1 / - @ 13 feet-as above 7
CHEM| 20 /
A |
50/5" /)
7 TOTAL DEPTH 15 feet n
164 — _
184 — _
l

ORILLING METHOD/RIG TYPE

HOLE DIAMETER

AUGER/MOBILE B-40 DRILLING CONTRACTOR __EXPLORATION GEQSERVICES

8.35 INCHES

BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF

BORING __15.0 FEET

ORILLER __JOHN COLLINS




JAMES M. MONTGOMERY

CONSULTING ENGINEERS, INC.

365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415) 975-3400

JING/WELL NUMBER _MW-12-01

"= STARTED _7£25/91 _ COMPLETED _Z/25/91

©  ELEVATION __11.56 FEET, TOP OF CASING

CLIENT __PRC/US NAVY

PAGE 1 OF

PROJECT/JUMM PROJECT NO.

NAS ALAMEDA/2738.0256

GEOLOGIST _KAREN KRAMER

: sl 2la2 84 GEOLOGIC DESCRIPTION WELL DIAGRAM
| I SR w = —_ 5
I R A
; @ 2l F | #
| CHEM 9.5 79 AS |  ASPHALT o T =T o] CHRISTY BOX,
3 5/4" \ , o —J_ o | PROTECTIVE
! . - gravelly SAND (SW), brown (10YR 4/3), medium s " s7EEL CASING, |
! dense, moist, 10 to 15% fines, fine to coarse I LOCKING CAP
P sand, 20 to 25% fine gravel o q
P2 46 — , _ , °d g GROUT —
i Sp SAND (SP}, light olive brown (2.5Y 5/4), medium o] o
1 GEO-| 40 dense, moist, 5 to 10% fines, fine sand, moderate b b1
7 TECH - to high est K 1
50 [11.2 ? %
4— 2 - 2z PELLET SEAL -
. 2-inch 10, SCH
| :13: 15.9 i - 40 PVC CASING N
N 20 {11.7} =
0 30 — —| e FILTER PACK, —
= #2-16 SAND
2 ’ =
i 16 i = 4
22 [12.6 ==
3] 12 — SAND (SP), olive (5Y 4/4), dense, wet, 5 to 10% = WATER LEVEL €8
fines, fine sand, high est K — feet on 7/25/91
GEO-| 17 =
TECH! 21 117.6] ) = .
CHEM| 8 1 sm silty SAND (SM), dark olive gray (5Y 3/2), dense, = ——— WATER LEVEL &
104 8 — wet, 15 to 20% fines, fine to medium sand, — 9.47 feet on —
- moderate est K | 7/259/91
12 110.4 ‘ —
T 2 cL | CLAY (CL), black (5Y 2.5/1), soft, moist, fines, = 7
5 / 5 to 10% fine sand, low est K, shell hash in =
e ) 7 =t 2-inch ID, —~
A = 0.010 inch
3 // ) Clayey SAND (SC), dark gray (5Y 4/1), dense, wet, —. SLOTTED. SCH 40
B loeo-| 6 / = gttz 30% fines, very fine to fine sand, moderate g PVC CASING |
y TECH| 4g 14.4/ =
i CHEM| 5 / =| -
10 / =
TOTAL DEPTH 15.5 feet ~«—F0TTOM OF
16 — BORING 15.5 |
feet
18+ — |
i L .
L

ORILLING METHOD/RIG TYPE _AUGER/MOBILE B-40

HOLE DIAMETER __8.35 INCHES

"OTAL DEPTH OF BORING __15.5 FEET

DRILLING' CONTRACTOR/DRILLER __EXP. GEOSER./D. BYAN
BIT TYPE __HOLLOW STEM AUGER

WELL COMPLETION DEPTH

15 FEET




JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC.

365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415) 875-3400

PAGE 1 OF 1

L. [NG/WELL NUMBER _MW-12-02 CLIENT __PRC/US NAVY
OATE STARTED _72/25/91  COMPLETED _7/25/91 ___ PROJECT/JMM PROJECT NO. __NAS ALAMEDA/2738.0256
AEF ELEVATION __10.94 FEET, TOP OF CASING GEOLOGIST __KAREN KRAMER
1 Z1.5 8|9 GEOLOGIC DESCRIPTION WELL DIAGRAM
r |y 2 o |= ¢ =
H O PN
SIEIE AR
“lz|es |3
CHEM 13.1p°_Pq AS |  ASPHALT [ j= a /Cj%.;ts_rr sgx,
' cTIV
. “® i) SW _\‘gravelly SAND (SW], dark braown (10YR 3/3), medium ° 5 —T,—Lo_ STEEL CASING, i
40 RN dense, moist, 10 to 15% fines, fine to medium i I LOCKING CAP
40 |15.8 SP sand, 20 to 25% fine gravel, moderate est K d |4
2= — . 4 °d [ GROUT —
40 AND (SP), light olive brown {2.5Y 5/4), dense, o o:
47 moist, 5 to 10% fines, fine sand, high est K = - |
50 |11.3 % Z— BENTONITE
CHEM| 27 @ 3.5 feet-as above, some shell hash, some 1/2 : PELLET SEAL
4 20 — to 1 inch clay fragments ' _
1T 2-inch 10, SCH
4, '
- ig 14.4 L | 40 PYC CASING )
GED-} 25 ' —| e FILTER PACK,
] L - #2-16 SAND
6 TECH 26 115.3 =i -
14 =
T 20 [19.0 © SAND (SP), olive gray (5Y 4/2), medium dense, o wATER LEVEL 87 1
21 wet, 5 to 10% fines, fine to medium sand, - feet on 7/25/91
- moderate to high est K —| WATER LEVEL € |
9 — 7.5 feet on
GEO-| 10 — 7/29/91
TNITECH] 45 (14 0f - ~ @ 9 feet-as abaove, 10 to 15X fines, fine sand, — .
cheml 1 : v some 1/2 inch clay fragments —
10 5 —'TLAY (CL), black (5Y 2.5/1), soft, moist, fines, = -
5 to ' —
13 |19.0 to 10% very fine sand, low est K =
5 |
12 > »
7 9 {14.9 clayey SAND (SC), dark gray (5Y 4/1), loose, wet, 2-inch 10, —
5 25 to 30% fines, fine sand, low to moderate est 0.010 inch
4 | K, abundant shell fragments SLOTTED, SCH 40
GEO-| 11 ; — PVC CASING }
y TECH! 14 12,2077 =
CHEM| 3 / = ]
1 wold T — END C4P .
TOTAL DEPTH 15.5 feet —— BOTTOM OF
16+ — BORING 15.5 _
feet
18 — _
- = ~
L

DRILLING METHOD/RIG TYPE __AUGER/MOBILE B-40

HOLE DIAMETER _8.35 INCHES

TOTAL DEPTH OF BORING . 15.5 FEET WELL COMPLETION DEPTH

ORILLING CONTRACTOR/DRILLER __EXP. GEOSER./D. RYAN

BIT TYPE __HOLLOW STEM AUGER -

15 FEET




JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC.

365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415) 975-3400

<ING/WELL NUMBER

MW-12-03 CLIENT __PRC/US NAVY

PAGE 1 CF 1

= STARTED _7/26/91 _COMPLETED _7/26/91 PROJECT/UMM PROJECT NQ. __NAS ALAMEDA/2738.0256
- ELEVATION __10.72 FEET, TOP OF CASING GEOLOGIST _AICH HALKET
o Z 15 2 % b GEOLOGIC DESCRIPTION WELL DIAGRAM
bt %)
slg| S| 2ES 2|3
49 (%2}
IR R AR A=
: cla| g s | @
, VARG ° PO~ CHRISTY BOX
CHEM 12.1 ASPHALT . ,
| 2 JU oM |\, lo‘ j—ﬂ_"' PROTECTIVE
{ i sandy GRAVEL (GM), dark brown (10YR 3/3}, loose, ..o 91— STEEL CASING, B
! 23 SP | |\ moist, 15 to 20% fines, 25 to 30% fine to medium T LOCKING CAP
LA 26 {15.2 . - sand, fine gravel, moderate est K o e grour B
b 23 AND (SP), light olive brown (2.5Y 5/3), dense, 7 Z BENTONITE
i ' to 15% fines, fine sand, moderate to
C = L Moo est x °% fanes, : 24 W4 PeLLET sea 1
| a4t e : 2-inch ID, SCH
; | et -inch 1D,
oA CHEM| 23 = - 40 PVYC CASING |
| 34 —
i 34 [15.7 =
: . 24 - —| e FILTER PACK, -
E — #2-16 SAND
P GEO-| 24 =
DT TECH — — ]
i 23 (12.5 -1
} 13 @ 6.5 feet-as above, wet 3_5—_: WATER LEVEL &
! 4 L — - 6.5 feet on i
17 1 6.9 T 7/26/91
18 —| | - WATER LEVEL 8
p3 7 B = 6.6 feet on
] GEO-| 8 @ 8.5 feet-as above, very fine sand —| 7/30/91
TECH! g 1125 i = )
| 1 8 9.5 feet-as above, possible flowing sand, very =
| 1.’3—1 0 — loose ==t 2-inch 10, —
I — 0.010 inch
| 0 SC clayey SAND (SC), very dark gray (5Y 3/1), loose, =} SLOTTED. SCH 40
| B creml 4 % - wet, 25 to 30% fines, very fine to fine sand, —| PYC CAS’]NG -
: 7 /1 moderate est K, abundant shell fragments —
| 4 C —
| 12 / L —\‘CLAY (CL), very dark gray (5Y 3/1), soft, moist, — —
| 4 “-3/ fines, 5 to 10% very fine sand, low est K =
| i 1 7 = ]
| GEO-| 9 / SC | clayey SAND (SC), dark gray (SY 4/1), very loose, =
! TECH| 43 g 2 / wet, 15 to 20% fines, very fine to fine sand, —
) 14 ! : / — moderate est K, abundant shell fragments — END CAP ]
' CHEM| 2 I
LT 2 12 7% i i
| ' TOTAL DEPTH 15.5 feet ~—BOTTOM OF
! . | BORING 15.5 ]
; feet
- - 4
|
18 = 5
|
L

CRILLING METHOD/RIG TYPE __AUGER/MOBILE B-40

HOLE DIAMETER

TOTAL DEPTH OF BORING

8.35 INCHES

DRILLING CONTRACTOR/DRILLER _EXP. GEOSER./D. RYAN

BIT TYPE __HOLLOW STEM AUGER

15.5 FEET WELL COMPLETION DEPTH

15 FEET




JAMES M.MONTGOMERY
CONSULTING ENGINEERS,INC.

365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415) 975-3400

LTNG/WELL NUMBER _MW-12-04 CLIENT __PRC/US NAVY

PAGE 1 OF 1

- STARTED _Z/26/91 __ COMPLETED _72/26/91 ___  PROJECT/JUMM PROJECT NO.

TOP _OF CASING GEOLOGIST __KAREN KRAMER

"= ELEVATION __10.60 FEET,

NAS ALAMEDA/2738.0256

o = . -.‘2 % a GEOLOGIC DESCRIPTION WELL OTAGRAM
o8 Zlelgs ol
2 % e | 212¢ Z| =
<L ] I < «L o
@ gl G o
CHEM[HAND| 10 6] 7 AS |  ASPHALT =TT YEsT sox.
hUGER e\ o P—a[o PROTECTIVE
| to S . “sandy GRAVEL (GW), very dark gray (10YR 3/1), o] —p—  STEEL CASING, -
4 . medium dense, moist, 10 to 15% fines, 25 to 30% I LOCKING CAP
N SW |\ fine to medium sand, fine gravel, moderate est K I R T S |
e gravelly SAND (SW), yellowish brown (10YR 5/4), 7 %
6.9 medium dense, moist, 5 to 10% fines, fine to é 2 BENTONI TE
. S5\ Medium sand, 25 to 30% fine gravel, moderate : PELLET SEAL .
\§St K | e 2-inch ID, SCH
A m el 12 L “SAND (SP), light olive brown (2.5Y 5/3), medium — 40 PVC CASING
! dense, moist, 5 to 10% fines, fine gravel, high —
| 15 120.3 est K g
} 1 16 - = WATER LEVEL 85
W eeo-l 16 one SAND (SW), light olive brown (2.5Y 5/3), mediun = feet on 7/26/51
i D TECH 6 |95t — dense, wet, 10% fines, 22% gravel, high est K = WATER LEVEL @
: 8 . — 6.2 feet on
! 7 13 . @ 7 feet-as abave, trace clay fragments E' 7/29/91 7]
20 [13.4f0 =
U= 8 2 — —| > FILTER PACK, —
| 6E0-| 12 > @ 8.5 feet-as above, 10 to 15% fines, very fine = #2-16 SaND
; ~ TECH 15 119.4 ~ to fine sand __'__ E
f |l e L = ominch 1D
Vi 7 CLAY (CL), very dark gray (5Y 3/1}, soft, moist —=r -1nch 10, m
/ 1 CL [ [ ) ’ R .
‘ / fines, low est K = 0.010 inch
! | 2 |16.9 = SLOTTED, SCH 40
i 6 / - — PVC CASING '
A —
GEO-| 4 / SC| Cclayey SAND (SC), very dark gray (5Y 3/1), loose, =
| 12— M| TECH s l1g 0/ L wet, 15 to 20% fines, fine sand, moderate est K, — —
: . / some shell fragments —
| CHEM| 3 / =
' 7 5 / ™ E —
i / / —
: 6 [21.3(//) =
14 TOTAL DEPTH 14 feet ‘75"0 i ]
BOTTOM OF
| i N BORING 14 feet B
|
|
Pt — —
{
I
- : |
| 18+ — -

CRILLING METHOD/RIG TYPE __AUGER/MOBILE B8-40

nOLE DIAMETER _8.35 INCHES

TOTAL OEPTH OF BORING __14 FEET

DRILLING CONTRACTOR/DRILLER
BIT TYPE _HOLLOW STEM AUGER

EXP. GEOSER./D.

RYAN

WELL. COMPLETION DEPTH

14 FEET




JAMES

~ING/WELL NUMBER
. TE STARTED _8/12/91 COMPLETED _8/12/91

M.MONTGOMERY
CONSULTING ENGINEERS, INC.

365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415) 975-3400

B-12-05 CLIENT __PRC/US NAVY

PAGE 1 OF 1

PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738.0256

TVATION 11.22 FEET GEQLOGIST KAREN KRAMER
i . =z ] 9 GEOLOGIC DESCRIPTION COMMENTS
| wil 2 217 =
i é § . § Tlg|o
TS| 218|222
| » | = | 3
i ' Od AS | ASPHALT
5 4' CHEM Tﬁg 6.2 | SW \'gravelly SAND (SW), light olive brown (2.5Y 5/4) . |
} ﬁto SP dense, moist, 5 to 10% fines, fine sand, 10 to
\ . 5° 15% gravel, high est K
o — —]
‘ - . AND (SP), light olive brown (2.5Y 5/4), loose,
i 3.3} medium dense, moist, 5 to 10% fines, fine sand,
‘ A - high est K ﬁ
‘.}
A ~ .
| |cHEM| 30 i )
44
6 50 | 1.6 B ”
20
1 |cE0-| 27 )
TECH 39 | 2.2 @ 7.5 feet-color change to olive (5Y 4/3) Y
ST |cHem| 8 SM | “silty SAND (SM), dark olive gray (SY 3/2), medium| = UEPTH TO WATER=8 feet B
21 dense, wet, 20 to 25% fines, very fine to fine
. : - sand, moderate est K .
17 (3.3
1 2
10 GEO-| 4 ¥ / cL CLAY (CL} and clayey SAND (SC) , dark olive gray ﬂ
SC {BY 3/2), stiff, wet, fines, 20 to 30% fine sand,
TECH! 6 |33 %
i ) A low est K 1
1
// e LAY (CL), dark olive gray (5Y 3/2], stiff, wet,
17 4 / low est K B
6 Ve SP AND (SP), dark olive gray (5Y 3/2), stiff,
| 4 // CL. 1 \ moist, 10 to 15% fines, fine sand, high est K, |
550 6 %? SC I\ abundant small shells
4 Witeck| 19 13-3 1/ LAY (CL) and clayey SAND (SC) B
CHEM| 6 sP AND (SP), dark olive gray (5Y 3/2), medium
] 17 S dense, wet, 10 to 15% fines, fine sand, high
22 13.3} est K, abundant small shells 7]
15— | “TOTAL DEPTH 15.5 feet
: - 1
18 - =

CRILLING METHODO/RIG TYPE _AUGER/MOBILE B-40 pDRILLING CONTRACTOR
HOLE DIAMETER

EXPLORATION GEQSERVICES

8.35 INCHES BIT TYPE __HOLLOW STEM AUGER

TOTAL DEPTH OF BORING

15.5 FEET DRILLER DAVE AYAN




JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC.

365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415) 975-3400

PAGE 1 OF 1

- ,~ING/WELL NUMBER __B8-12-06 CLIENT __PRC/US NAVY
" .TZ STARTED _8/12/91 COMPLETED _8/12/91 PROJECT/JMM PROJECT NO. __NAS ALAMEDA/2738.0256
_EVATION __11.18 FEET GEOLOGIST __KAREN KRAMER
U zZ| 4 % ] GEOLOGIC DESCRIPTION COMMENTS
Solal Tl |y 1
2Eglgl ]S
SRR ES
“ | @ S| o
' d AS | ASPHALT
ICHEMHAND Q
. WUGEH SM | Silty SAND (SM) 7
to
4.5

7 ) SAND (SP), light olive brown (2.5Y 5/4), dense, 7]
moist, 5 to 10% fines, fine sand, high est K

4 — ]
50
Tl |cHEM| 50 _
- 50
Shy 50 | 2.2 B 7]
25 @ 6.5 feet-color change olive gray (5Y 4/2), wet,
4 37 ' - 10 to 15% fines, very fine to fine sand ! DEPTH TO WATER=7 feet 4
?Egg 37 7.3 :
ST B IcHEM] 25 ' SM | Silty SAND (SM), olive gray (5Y 4/2), dense, wet, ]
20 to 25% fines, very fine to fine sand, moderate
37 | est K B

35 14.5]

15 15.6 CL L CLAY (CL) and sandy CLAY (CL), dark olive gray

(5Y 3/2), medium stiff, moist, fines, 10 to 30%
fine sand, low est K, abundant sand layers and
- silt partings —

SC clayey SAND (SC), dark olive gray (5Y 3/2),
medium dense, wet, 20 to 25% fines, fine sand, .
moderate est K, abundant small shells

GEO-| 15
TECH| 47 16,7
CHEM| 5
10
15 5.0

T

— ] | e Y
I
I

TOTAL DEPTH 15.5 feet

I

CRILLING METHOD/RIG TYPE __AUGER/MOBILE B-40 QRILLING CONTRACTOR __EXPLORATION GEOSERVICES

HOLE OIAMETER _8.35 INCHES BIT TYPE __HOLLOW STEM AUGER

TOTAL DEPTH OF BORING __15.5 FEET DRILLER _DAVE RYAN




JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC.

PAGE 1 OF

1

365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415) 975-3400
4ING/WELL NUMBER _B8-12-07 CLIENT _PRC/US NAVY
LTE STARTED _72/25/91 COMPLETED _7£25/91 PROJECT/JMM PROJECT NO. __NAS ALAMEDA/2738. 0256
_=VATION __11.70 FEET GEOLOGIST __RICH HALKET
‘ 121 a18]9 GEOLOGIC DESCRIPTION COMMENTS
oYl 2l el 2l S
A I R Y =N
L2l e | 212 2
P 0| = S T < S
w @ % (73]
| CHEM 10.4pY_Od AS |  ASPHALT
i J 30 : _\'gravelly SAND (SW) . brown (10YR 3/3), medium |
| 34 e dense, moist, 5 to 10% fines, fine to medium
. 27 1 4.9 SP \\Ssand, 20 to 25% fine gravel, moderate estimated K
\ =7 18 AND (SP), brown {2.5Y 5/4), medium dense, moist, N
| 20 5 to 10% fines, fine sand, moderate estimated K
| i 22 |15.3 i ’
y CHEM| 20 -
- 22 7
26 | 5.8
B , 4
- GEO-| 11
O |TECH 25 |14.0 B 7]
1 1
7 21 - @ 7 feet-as above, wet * DEPTH TO WATER=7 feet 7
12 [18.5
J 12 _
GEO-| 14 @ 8.5 feet-as above, gray green (5Y 4/2)
INITECH! 48 [11.2] A CL | "TLAY (CL), green (5Y 3/2), stiff, wet, fines, low B
CHEM| 10 / estimated K
10— _
10 11 Y///f SC | ctlayey SAND (SC), black (2.5Y N2/), loose, wet,
12 [13.1 v 15 to 20% fines, very fine to fine sand, moderate
4 ' / L estimated K, abundant shell fragments i
. % )
o 11.7 CL | sandy CLAY (CL), black (2.5Y N2/), soft, wet,
0 A fines, 35 to 40% very fine to fine sand, low
i 1 estimated K, abundant shell fragments N
GEO-| 7 sC
TECH ,/ tlayey SAND (SC}, black (2.5Y N2/), soft, wet,
14— 16 13'5/ | 30 to 35% fines, very fine to fine sand, moderate ]
CHEM| S / estimated K, abundant shell fragments
] 7 /
8 122 |
. TOTAL DEPTH 15.5 feet
1o — _
i
o . .
18 - .
L
ODRILLING METHOD/RIG TYPE __AUGER/MOBILE B-40 DRILLING CONTRACTOR __EXPLOAATION GEOSERVICES
HOLE DIAMETER ___8.35 INCHES BIT TYPE _HOLLOW STEM AUGER

TOTAL DEPTH OF BORING _15.5 FEET DRILLER __DAVE RYAN




JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC.

365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415) 975-3400

o) ar

JHING/WELL NUMBER
ATE STARTED _Z/24/91 COMPLETED _2/24/91

B-

12-08 CLIENT __PRC/US NAVY

PAGE 1 OF 1

PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738.0256

ELEVATION 11.90 FEET GEOLOGIST KAREN KRAMER
%- = o % s GEOLOGIC OESCRIPTION COMMENTS
<C
Zzlgl T lelglala
ﬁ Q = w
=G 215128 |z2
v @ % @
L I\ AS |  ASPHALT
| [CHEM| 40 | 1.8 - ° G sandy GRAVEL (SW), yellowish brown (10YR 5/4}, i
50 .| SW moist, 5 to 10% fines, 20 to 25% fine sand, fine
2 5 | 7.7 : gravel, moderate to high est K
35 SP gravelly SAND (SW), yellowish braown (10YR 5/4), n
29 very dense, moist, 5 to 10% fines, fine sand, 30
- g |GEO- - |\ to 35% gravel, moderate est K .
CHEM| 19 AND (SP), yellowish brown (10YR 5/4), dense,
4 ” — moist, 10 to 15% fines, fine sand, high est K —
19 (1.4
§ 13 - © 5 feet-as above, color change to light olive 7
0" brown (2.5Y 5/4)
Shy 11 3.7 B Y 7
3 @ 6.5 feet-as above, clay layer from 6.5 to 7 * DEPTH TO WATER=6.5 feet
- 7 - feet, dark olive (5Y 3/4), wet .
10 | 2.4
27 10 B n
GEO-| 12
TRTECH! 44 14,4 i R
10 l CHEM ; i |
6 (1.8
‘ 2 CL silty CLAY (CL), with sandy partings, dark olive 7]
)‘ ] (5Y 3/4), fines, O to 10% very fine sand, low
] | est K, clay is thinly bedded .
el 7 (5.4
| )X‘ 3 /§ SC I clayey SAND (SC) and CLAY (CL), dark olive |
CL
GEO-| 6 2%
TECH| 44 | 4.7 VA
144 CHEM| 8 / Sc | clayey SAND (SC), dark olive (5Y 3/4), medium ]
g / dense, wet, 20 to 30% fines, fine sand, high est
4 [ K, small shells abundant B
10 |4.47//]
TOTAL DEPTH 15.5 feet
16 — -
. B ‘1
184 — _

DRILLING METHOD/RIG TYPE __AUGER/MOBILE B-40 QRILLING CONTRACTOR

HOLE DIAMETER
TOTAL DEPTH OF BORING

EXPLORATION GEQSERVICES

8.35 _INCHES BIT TYPE __HOLLOW STEM AUGER

15.5 FEET DRILLER __DAVE RYAN




JAMES M_MONTGOMERY
CONSULTING ENGINEERS, INC.

365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415) 975-3400

PAGE 1 OF 1

< ING/WELL NUMBER __8-12-09 CLIENT _PRC/US NAVY
~\TE STARTED _7/24/91 COMPLETED _7/24/91 PROJECT/JUMM PROJECT NO. __NAS ALAMEDA/2738.0256
FLEVATION 11.96 FEET GEOLOGIST KAREN KRAMER
. =z a % s GEOLOGIC DESCRIPTION COMMENTS
T_ |4 2le|2 <
R IR IR e =
2C13| 22282
w @ % 2
L2 AS h\-ASPHALT
| CHEM| 22 |10.3} ") SW gravelly SAND (SW], with asphalt, yellowish brown |
40 .| GW (10YR 5/4) , very dense, moist, 10 to 15% fines,
40 [10.3[*** fine to medium sand, 30 to 40% fine to coarse
— 9 2. @ .
2 o8 TSP gravel, moderate estimated K —
GEO-| 39 sandy GRAVEL (GW), brown (7.5YR 4/6) , very dense,
4B | TECH 37 1106 - | moist, 20 to 30% fines, 30 to 40% sand, fine 7
: to coarse gravel, low to moderate K
CHEM| 10 . . .
A—T 19 — SAND (SP), light olive brown (2.5Y 5/4)}, medium -ﬂ
dense, moist, 10 to 15% fines, fine sand, high
21 [16.0 - estimated K
10 ]
12
0 10 {14.0 B N
14
b 2 L |
24 110.0 Y
- 17 — @ 8 feet-as abave, color change toc olive (5Y DEPTH TO WATER=8 feet I
| Mego-) 18 4/3), wet
TECH} 49 120.0 ]
CHEM| 9
104 2 _ L ]
6 19.7 //// CL | silty CLAY (CL), olive (5Y 4/3), stiff, moist,
« 4 ///// - fines, low estimated K .
3 ////’ @ 11.5 feet-as above, sandy partings and 4 inch
12 3 7.0 /f;;; sand layer, dark olive {5Y 3/3) —
4 ;; 12 feet-a3s above, clay is thinly bedded
1R cEo-| 5 711 SC [ “sandy CLAY (CL) and clayey SAND (SC), dark olive ]
TECH ¢ |60 %/ (5Y 3/3), stiff, moist to wet, 50 to 60% fines,
144 ’ ;, 30 to 40% sand, moderate estimated K, sandy areas -
CHEM| 10 V] %% \Qave small shells
1 t2 w{;f | “SAND (SP) and clayey SAND (SC), dark olive (5Y |
14 110.0 - ¥ 3/3), medium dense, moist to wet, 15 to 30%
fines, fine sand, moderate estimated K, abundant
16+ —\ small shells —
OTAL DEPTH 15.5 feet
. L 4
18+ — _
[

ORILLING METHOD/RIG TYPE __AUGER/MOBILE B-40 DRILLING CONTRACTOR _EXPLORATION GEOSERVICES
HOLE DIAMETER 8.35 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING __15.5 FEET DRILLER __DAVE RYAN




JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC.

365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415) 975-3400

__AING/WELL NUMBER __8-12-10 CLIENT __PAC/US NAVY

CATE STARTED _845/91

CUEVATION __11.34 FEET

COMPLETED _8/5/94

PAGE 1 OF

%
1

iy S

PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738.0256

GEQLOGIST RICH HALKET

[

w % 2| o % § GEOLOGIC DESCRIPTION COMMENTS
e ol &2 o =
2 g2 2D
E- &=z &zl 4
Sl T & 2
a S 7]
CHEM[HAND| 12, 1}”_Pq AS |  ASPHALT
A
| e SM | i1ty SAND (SM) . yellowish red (5YR 5/6), very |
2 hard, dry, 25 to 30% fines, fine to medium sand,
5 to 10% fine gravel, low est K
7\ || 27 SP | “SAND (SP), yellowish brown (10YR 5/6), dense, B
50 moist, 10 to 15% fines, fine to medium sand,
. 50/5° 2.7 moderate est K 7
27
37 ]
40 | 4.4
L -
16
18 v
22 | 4.9 — @ 6 feet-as above, wet DEPTH TO WATER=6 feet 1
GEO- Sm | Silty SAND (SM), olive (SY 5/3), medium dense, .
TECH wet, 20 to 25% fines, fine sand, low to moderate
B |4.2] | est K
CHEM| 12 N
13
8 |44 SO CLAY (€U, black (SYR 2.5/1), medium stiff, wet, ]
: / fines, 25 to 30% fine to medium sand, low est K,
| _ some shell fragments
10 X 3 / 1
12 | 4.4 //‘
iy 3 774 sc | clayey SAND (SC), black (5YR 2.5/1), medium ]
3 / dense, wet, 30 to 35% fines, fine to medium sand,
192 | low est K, some shell fragments _
5 |4.8 /
6
1 / i
15 | 4.4 /
1 o] 3 / - -
2 4.4 // )
TOTAL DEPTH 15.5 feet
16 — -
18 — —

DRILLING METHOD/RIG TYPE __AUGER/MOBILE B-40pRILLING CONTRACTOR
HOLE DIAMETER __8.35 INCHES

EXPLORATION GEOSERVICES

TOTAL DEPTH OF BORING

BIT TYPE HOLLOW STEM AUGER

15.5 FEET DRILLER OAVE _RYAN




JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC.

365 LENNON LANE, WALNUT CREEK, CALIFORANIA, 94598 / (415) 975-3400

85URING/WELL NUMBER

MW-14-01

CLIENT __PARC/US NAVY

PAGE 1 OF 1

NATE STARTED _7/11/91 _ COMPLETED _7/11/91  PROJECT/JMM PROJECT NO. __NAS ALAMEDA/2738.0256
REF . ELEVATION __9.73 FEET, TOP OF CASING GEOLOGIST __KAREN KRAMER
s 2122819 GEOLOGIC DESCRIPTION WELL DIAGRAM
T e R R = I
s8] " [ —
2812|228 2| 2
il I QT o < =
sla| gs|d
CHEM SM o 11— CHRISTY 80X,
20 2.0 silty SAND (SM), dark yellowish brown (10YR 4/6),| lo _LLO PROTECTIVE
- - dense, dry, 30 to 40% fines, fine sand, moderate =l ——J  STEEL CASING, R
28 to high est K, abundant grass and roots L 16 LOCKING CaP
40 %
2 — 1.5 feet-as above, 20-25% gravel, roots still © Sed—— GROUT —
CHEM| 36 | 0.6 abundant, dense, moist 070 070
2 7 7
- - —— BENTONITE —
% |18.3 z Z PELLET SEAL
14 o —
41 Mse0-1 11 7 silty SAND and clayey SAND (SM/SC), medium dense, — 2-inch 1D, SCH |
; ! 40 PVC CASING
TECH| (3 | 218 || 1 SC wet, 30-40% tines, fine sand, 20-30% gravel, == Z yaTeR
B moderate est K, strong hydrocarbon odor X WATER LEVEL & ]
CHEM| 11 CL — 4.44 feet on
LAY (CL), dark olive (5Y 3/3), medium stiff, — 7/25/91
6] 5 / | wet, 100% fines, moderate est K, strong — WATER LEVEL 8  —
5 | 53 / hydrocarbon odor = 50 feet on
i 1 / :\ELAY (CL), olive (5Y 4/3), wet, medium = 7/11/91 ]
6 / stiff, 100% fines, moderate est K, —— ZFILTER PACK,
15 | 2.0 / gravelly asphalt at 8 feet — #2-16 SAND
e 1 SP | "SAND (SP), dark olive (5Y 3/3), loose, wet, = 7
1 5-30% fines, fine sand, high est K, trace —
4 i l2.0 - small shell fragments —= 2-inch I0, "
’ — 0.010 inch
10 14 | = SLOTTED, SCH 40
GEO-| 12 — PVC CASING T
TECH 43 2.0
N 12 h
19
fe 25 (2.0 B .
20 : @ 12.5 feet-as above, abundant shells
11l |6E0-| 20 ] ’
CHEM| 16 I END CAP —
22
2 2.0 : h
TOTAL DEPTH 15.5 feet ~<—B0TTOM OF
16— - BORING 15.5 _
feet
18 — —

DRILLING METHOD/RIG TYPE
HOLE DIAMETER
TOTAL DEPTH OF BORING

AUGER/MOBILE B8-40

8.35 INCHES

15.5 FEET WELL COMPLETION DEPTH

DRILLING CONTRACTOR/DRILLER
BIT TYPE __HOLLOW STEM AUGER

EXP. GEOSER./J. COLLINS

14.0 FEET




JAMES M ._MONTGOMERY
CONSULTING ENGINEERS, INC.

365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415) 975-3400

PAGE 1 OF 1

.+ ING/WELL NUMBER _MW-14-02 CLIENT _PRC/US NAVY
CATE STARTED _7/10/91 _ COMPLETED _Z/10/91 PROJECT/JUMM PROJECT NO. __NAS ALAMEDA/2738.0256
nfF ELEVATION __11.19 FEET, TOP OF CASING GEOLOGIST _KAREN KRAMER
1 Z|.218 ]9 GEOLOGIC DESCRIPTION WELL DIAGRAM
T W 2| o |BE =
e - B - il = =
S-13| 2| 5(28 & 2
©| 3|88 |3
CHEM SM ° o101 CHAISTY BOX,
50 silty SAND (SM), dark yellowish brown (10YR o j_;Lo PROTECTIVE
- R 7/6) , dry, 25-30% fines, fine sand, 20-30% or 51— STEEL CASING, -
p0/3 GM _\_fine to coarse gravel, high est K . LOCKING CAP
[o g
2 sandy GRAVEL (GM), dark yellowish brown, very °d  [— GROUT ]
CHEM) S / CL dense, moist, 25-30% fines, 25-30% fine sand, o o7
15 fine to coarse gravel, moderate est K
] / g 7 %-—BENTONNE .
20 SP sandy CLAY (CL}, grayish brown (10YR 5/2), medium z é PELLET SEAL
4 %8;‘ 17 B stiff, moist, fines, 20-30% sand, low est K T Zo-inch 10, SCH |
17 AND, (SP), dark yellowish brown, medium dense, a 40 PVC CASING
1 E\:oist, 10-15% fines, fine sand, moderate est K Eﬁ‘“ﬁmrgp LEVEL &
1 2 4.5 feet-as above, with some clay areas — 4.59 feet on i
0 el — 7/25/91
65— / _\'DLAY (CL), dark olive (5Y 3/3), soft, moist, 100% — WATER LEVEL 8 ]
2 / fines, low est K — 5.0 feet on
| t / i _g'“ 7/10/91
0 = < FILTER PACK,
0 @ 7.5 feet-as above, color change to olive (5Y = #2-16 SAND
- 5/4) = —
CHEM| 1 '\E = ,
2 8.0 feet-as above, moist to wet — 2-inch 10,
4 , , — 0.010 inch i
10 ML | “clayey SILT (ML), dark olive (5Y 3/3), stiff, = SLOTTED, SCH 40
5 moist to wet, fines, 10% fine sand, low est K — PYC CASING
10+ GEO-| 15 | sm silty SAND (SM), dark olive (5Y 3/3), medium —| I
TECH| 33 dense, wet, 30-35% fines, fine sand, moderate —|:
4 - est K - _
10 —
24 Sp SAND (SP), dark olive (5Y 3/3), medium dense, =
124 2 — wet, 20-25% fines, fine sand, high est K = -
9 =
GEO-| 11 — 7
TECH 14 —|
144 cHeMl 14 — _ END CAP —
24
. - 3
37
TOTAL DEPTH 15.5 feet -«— BOTTOM OF
16 — BORING 15.5 _
feet
18 = |
—

DRILLING METHOD/RIG TYPE __AUGER/MOBILE B-40
HOLE OIAMETER
TOTAL DEPTH OF BORING

8.35 INCHES

15.5 FEET WELL COMPLETION DEPTH

DRILLING -CONTRACTOR/DRILLER
BIT TYPE __HOLLOW STEM AUGER

EXP. GEOSER./J. COLLINS

14.0 FEET




JAMES M._MONTGOMERY
CONSULTING ENGINEERS, INC.

365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415) 975-3400

EF . ELEVATION

1] )

_.«ING/WELL NUMBER
\TE STARTED _2/10/91

MW-14-03

CLIENT __PRC/US NAVY

COMPLETED _7/10/91

PAGE 1 OF

4
1

PROJECT/JUMM PROJECT NO.

NAS ALAMEDA/2738.0256

CHEM

i
Do
(& I

21
2‘* 21
21

’ 21

CHEM

HON
n o

36

BEO-| 23
TECH

Cf‘l

11

—— XX
oW ®

6
5
8
CHEM} 3
2
2
6

y / - soft, moist, 40-50% fines, fine sand, low to #2-16 SAND i
// moderate est K
Vi
GEO-| 16 7 sc | clayey SAND (SC), olive (SY 4/3), medium dense, 7
TECH /A//A CcL wet, 40-50% fines, fine sand, low to moderate
1 //// est K )
4 9 i 2-inch 10, .
%? 0.010 inch
3 //,/// N — SLOTTED, SCH 40
30 2% — PVC CASING
14 Sp | SAND (SP), olive (5Y 4/3), medium dense, wet, 10- —|
— 15X fines, fine to medium sand, high est K — ]
GEO-| 18 —
TECH 18 —
cHEM| S — @ 14 feet-as above, 20-30% fines — END CAP —
6
g —
. TOTAL DEPTH 15.5 feet <— BOTTOM OF
164 - BORING 15.5 ]
feet
18+ — _
[

[9)]
<

SP

CL

sC

silty SAND (SM), dark yellowish brown ({0YR
2/5), dry, 25-30% fines, fine sand, 25-30% gravel
moderate est K

T ® 1.5 feet-as above, gravel is fine to coarse
— grained, dense

SAND (SP), yellowish brown (10YR 5/4), dense,
moist, 0-5% fines, fine sand, 5-10% gravel, high
est K

@ 5 feet-as above, olive (5Y 4/4), dense, moist
to wet, 5-10% fines, high est K

CLAY (CL}, dark olive (5Y 3/3), stiff, moist,
100% fines, low est K

CLAY and clayey SAND (CL/SC), olive (5Y 4/3),

10.15 FEET, TOP OF CASING GEOLOGIST __KAREN KRAMER
. = s 8 @ GEOLOGIC DESCRIPTION WELL DIAGRAM
= |4 2le |28l 53
I E -
ot Al = 3 |[Z2 o] & =
S 2|T8l 2|8
@ 21 & n

[ﬁ
?T_ﬂl

S CHRISTY 60X,
o | PROTECTIVE

5 STEEL CASING,
5 LOCKING CAP
e |

°q —— GROUT

O

? —— BENTONITE
%, PELLET SEAL

< o-inch 10, SCH
40 PVC CASING

S
J#' ‘ o m ‘ocﬂvoooé

TR

WATER LEVEL 8
5.0 feet on
7/10/91

" < WATER LEVEL &
6.11 feet on
7/25/91

e——FILTER PACK,

ORILLING METHOD/RIG TYPE
8.35 INCHES

HOLE DIAMETER

AUGER/MOBILE B-40

TOTAL DEPTH OF BORING

15.5 FEET WELL COMPLETION DEPTH

DRILLING CONTRACTOR/DRILLER
BIT TYPE __HOLLOW STEM AUGER

EXP. GEOSER./D. RYAN

14 FEET




JAMES M ._MONTGOMERY
CONSULTING ENGINEERS, INC.

365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415) 975-3400

L.+ ING/WELL NUMBER

MW-15-01 CLIENT __PRC/US NAVY

DATE STARTED _8/41/91

COMPLETED _8/1/91

PAGE 1 OF 1

PROJECT/JUMM PROJECT NO.

NAS ALAMEDA/2738.0256

REF  ELEVATION _ 6.70 FEET, TOP OF CASING GEOLOGIST __KAREN KRAMER
S =z o g % g GEOLOGIC DESCRIPTION WELL DIAGRAM
.o lalFlelEsiol 3
I B I Il P =
513215285 2
cl3 g8 |3
0.4[ 0 SW | silty SAND (SW), light olive brown (2.5 Y 5/3), ﬁ =g ,5;%?2?,52‘
HEMBO/3" I dry, 20-30% fines, fine sand, 30-35% gravel, o BLO
AL / - moéerate est K : 5 [P J— STEEL CASING, .
31 e e
_ b I LOCKING CAP
40 2.897/ SP | SAND (SP), dark alive brown (2.5Y 3/3), very 29 L9 ZGROUT
2 cHeml 21 / dense, moist, 10-15% fines, fine sand, 5-10% % 7 —
' fine gravel, high est K, some shell fragments 7B — BENTONITE
31 / N (SP) Liaht o] \ 8 - ] PELLET SEAL
1 - SA , 8s above, change to light olive brown — N
2 / (2.9Y 5/3), moist to wet, clayey sand area with _ gA;&j‘Rf{E_)g{EJ;n@
4] 17 / | shells from 2.5° to 3', abundant shell fragments =l 8/5/9! |
gggH 23 / = 2-inch I0, SCH
7 i / I~ SAND (SP) b faint 1 ibl t = 40 PVC CASING
14 , , as above, faint layers visible, wet, — 7
trace clay lenses — WATER LEVEL €
26 e 3.5 feet on
6 g | 1.4 / - — 8/1/91 -
12 / SAND (SP), light olive brown (2.5Y 5/3), dense, —
. 20 ; r wet, 10-15% fines, fine sand, high est K, — -
/ abundant shell fragments, trace clay lenses, —
30 ]7.1 / | some pieces of red brick —
"7 cHem| 7 : = B
12 / — . ]
1 21 5.2 SCT Clayey SAND (SC), lignt olive gray (5Y 5/2), == s
6E0-1 37 medium dense, wet, 30-40% fines, fine sand, —
10— TECH | _ moderate est K, 2 inches of flowing sand in — 4‘
2 auger —
i 9 |7.6777/] SP| “SaND (SP), olive (5Y 5/4), very dense, wet, — )
6 / 10-15% fines, fine sand, high est K, abundant =
13 / shell fragments == 2-inch 10,
124 / L — 0.010 inch _]
14 |71} . = SLOTTED, SCH 40
6 A clayey SAND (SC), olive gray (SY 5/2), medium — PVC CASING
. dense, wet, 30-35% fines, fine sand, moderate i—y -
?Eg; 7 / CL est K, abundant shell fragments END Cap
6 |7.6
14— B icvem / sandy CLAY (CL), olive gray (SY 5/2), stiff, ~
H g / moist, fines, 10-15% very fine sand, low est K,
/ abundant shell fragments
3 |7.60/) i
TOTAL DEPTH 15.5 feet ~—B0TT0M OF
16— - BORING 15.5 ]
feet
] - -
18+ — 1
L

ORILLING METHOD/RIG TYPE

HOLE OIAMETER
TOTAL DEPTH OF BORING

AUGER/MOBILE B-40

8.35_INCHES

ORILLING CONTRACTOR/DRILLER __EXP. GEOSER./D. RYAN

BIT TYPE _HOLLOW STEM AUGER

15.5 FEET WELL COMPLETION DEPTH

13.0 FEET




JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC.

PAGE 1 OF 1
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415) 975-3400
bUHING/WELL NUMBER __MW-15-02 CLIENT _PRC/US NAVY
OATE STARTED _7/31/91  COMPLETED _7/31/91  PROJECT/JMM PROJECT NQ. __NAS ALAMEDA/2738.0256
REF ELEVATION __6.89 FEET, TOP OF CASING GEOLOGIST __KAREN KRAMER
s1Z21a2814 GEOLOGIC DESCRIPTION WELL DIAGRAM
BRI o =5 =
- W& < (& >3] 2 o
o= e | LD T D
= wl X | S [£3 % |2
N T
CHEM a7 [JTISM[ silty SAND (SM), light olive brown (2.5Y 5/4), CHRISTY BOX,
20 “Isp loose, dry, 30-35% fines, fine to medium sand, o.| PROTECTIVE
T 30 ~ |\ moderate est K L STEEL CASING, B
v \ AND (SP}, light b (2.5Y 5/4), d ist LOCKING L4P
40 | 8.9 GC , 119 rown . , dense, mo1s a
2 : 5-10% fines, fine sand, high est K GROUT _
CHEM| 17 ERESL ’ —— BENTONITE
18 i Clayey GRA\QE!’2 (6C) light olive brawn (2.5}\(! 5/6) , 7PELLE7’ SEAL
16 4.7 dense, 30-40% fines, fine gravel, low est o-inch 10, SCH B
8 AND (SP), light olive brown (2.5Y 6/4), medium = 40 PVC CASING
41 W ceo-| 4 CC T dense, moist, O to 5% fines, fine sand, high = WATER LEVEL 8 —
TECH| g |40 5// \::St K — 3.4 feet on
1 L LAY (CL), olive gray (5Y 4/2), stiff, wet, 100% = 8/5/91 i
t sP \;mes‘ low est K = WATER LEVEL 6
19 — 3.5 feet on
b5+ 5 6.3 — AND (SP), olive gray (5Y 3/2}, dense, wet, 5-10% — 7/31/91 ]
' fines, fine sand, high est K —:
1 —.
B 1 CL silty CLAY (CL), olive (5Y 4/3), soft, wet, 100% — N
g 7.9 / fines, moderate est K, some black thin silty —
| . yd partings — N
97 I |cHeM| 11 SP —| et—— FILTER PACK,
AND (SP), olive gray (5Y 5/2), medium dense, — #2-16 SAND
1 13 wet, 10-15% fines, fine sand, high est K — |
25 19.4 =
7 — '
10 GEO-| 8 7771 Sc | clayey SAND (SC) and sandy CLAY (CL), olive gray —= 2-inch 10, —
TECH cL (5Y 4/3), stiff, wet, 30-60% fines, fine sand, 1=l 0.010 1nch
| 9 8.4/ noderate est K = SLOTTED, SCH 40
1 i SP 1= PVC CASING 7]
AND (SP), olive gray (SY 5/2), medium dense, —|
12 1 L wet, 10-15% fines, fine sand, high est K, shell — ]
12 7.9 fragments abundunt =
i 4 o | N 12.5 feet-as above, sand (SP), wet = o0
~ i cAP §
‘}’EEH o / SC \‘clayey SAND (SC), olive gray (5Y 4/2), medium SR
14 8 10-0/ | dense, moist to wet, 30-40% fines, fine sand,
CHEM[ 1 abundant shell fragments, moderate est K I
Va
| 4 / CL [ “silty CLAY (CL), olive gray (5Y 4/2), stiff,
5 [14.2 // moist to wet, 100X fines, fine sand, abundant ]
shell fragments, low to moderate e K ~«— BOTTOM OF
16+ —\'mm_ DEPTH 15.5 feet BORING 135 —
eet
184 — _
. - -
L
DRILLING METHOD/RIG TYPE _AUGER/MOBILE B-40 DRILLING CONTRACTOR/ORILLER __EXP. GEOSER./DAVE RYAN
HOLE DIAMETER __8.35 INCHES BIT TYPE __HOLLOW STEM AUGER

TOTAL DEPTH OF BORING _15.5 FEET WELL COMPLETION DEPTH __13 FEET




JAMES M _MONTGOMERY
CONSULTING ENGINEERS, INC.

365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415) 975-3400

PAGE 1 OF

buRING/WELL NUMBER __MW-15-03 CLIENT _PHC/US NAVY
OATE STARTED _7/31/91 _ COMPLETED _Z7/31/91  PROJECT/JMM PROJECT NO. __NAS ALAMEDA/2738.0256
REF. ELEVATION __8.67 FEET, TOP OF CASING GEOLOGIST __KAREN KRAMER
o Z a g % a GEOLOGIC DESCRIPTION WELL DIAGRAM
ol Zlelgs|al
FaR- - LI > i 21 °
-5 35188 & 2
ol e @
CHEM 9.4 [ SW|  gravelly SAND (SW), dark olive brown (2.5Y 3/3), | [°| (=111 CHRISTY 80X,
43 NN dense, mosit, 15-25% fines, fine sand, 30-35% o ﬁaLo PROTECTIVE
. 50 : - gravel, moderate est K, some asphalt =4 71— STEEL CASING,
. : LOCKING CAP
F0/3" 7.3 : o [o)
! [ sl o| (e ST 7
48 Tsp SAND (SP}, light olive brown (2.5Y 5/3), very 0. 0.
e 50 111.5 - dense, moist, 5-15% fines, fine sand, high est K ? 7
2 é z— BENTONITE
45 GEO-| 9 7171 sC | clayey SAND (SC) and sandy CLAY (CL), light olive - » PELLET SEAL ]
TECH| 45 |4 5 %/ cL brown (2.5Y 5/4), dense, moist, 30-70% fines, S| e 2-inch 10, SCH
i : // pa fine sand, low est K . =g 40 PVC CASING
4 C : —
/ “ | “Sandy CLAY (CL), lignt olive brown, (2.5Y §/4), ET_ WATER LEVEL &
5 & | stiff, moist to wet, fines, 20-30% sand, low — 5.21 feet on _
8 |5.2 / est K — 8/5//91
6 / =/
N 8 / - @ 7 feet-as above, sandy CLAY (CL) —
s |52 / (55 WATER LEVEL @
Shy . 1 @ 8 feet-as above, with SAND (SP), light olive =| ] feet on n
CHEM| 6 7 sC ;W) _ o 19 — -75/5/91
12 / CL brown, wet, 10-15% fines, fine sand, high est K, — - - FILTER P
4 / # abundant shells et (5 ACK,
2 12.6 - = #2-16 SAND
11 // sc | Cclayey SAND (SC), light olive brown (2.5Y 5/4}, —
10— se0-| 12 / - very stiff, wet, 20-35% fines, fine sand, == 2-inch 10, —
TECH '/ moderate est K = 0.010 inch
| 14 3.6 / i = SLOTTED, SCH 40
2 / PVC CASING
12 / @ 11.5 feet-as above, 30-40% fines, very stiff,
12 — wet |
18 [ 6.3 / _
t6 7 =|
11 leeo-[ 17 7171 sc | clayey SAND as above, with some sandy CLAY (CL), —
TECH // CL very hard, wet —
12 (2.6 [/ =
144 CHEM| 12 // SC @ 14 feet-as above, clayey SAND E 1
15 // =
| 16 3.6 /7 CL| CLAY (CL, olive gray (2.5Y 4/2), stiff, moist, =N CP
100% fines, low est K - ~—= GOTTOM OF
164 — TOTAL DEPTH 15.5 feet BORING 15.5
feet
18— — -
L
ORILLING METHOD/RIG TYPE _AUGER/MOBILE B-40 DRILLING CONTRACTOR/DRILLER _ EXP. GEOSER./DAVE RYAN
HOLE DIAMETER __8.35 INCHES BIT TYPE __HOLLOW STEM AUGER

TOTAL DEPTH OF BORING __15.5 FEET WELL. COMPLETION DEPTH __15 FEET
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Environmental Resources Management
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Owner DS NA \j? Sketch Map ] \ *&)

“Number X001\

i«
! ShHsL 3y

weo B0

J

s

M Drilling Method

By M Date Drilled .. &7 LGB X151

Description/Soil Classification
(Color, Texture, Structures)

;3 .00
X
< 6-0-¢5
2

3'1(0

Ezé

O~

t'n?<'5' THREE ATEMPTS WHT PiIdBS.  ASPHALT ATSeEdce
- COMLAETE  pPAd AT & _J
CLTTINGST COANRE (v | GIWSL  MowT w/ Prasdud

STorte obocw. Auu \00(){».\ 3'5 CUTTINGD
To Fie FessTr—

SAOD, WELLGATED, MBS ORANED. MDA SILT, EREY,
wET. 5073 Mo obel. . Hmo zot AP

CTTTNGS - SLEPPY BILT W) LAY, sove 2R

CLA Ole A P, STicey ,SMooTH LEAN . R/o Do+
?inun 5(.1@1—' SO x—&,,_%

Pago.‘__of 2—




Environmental Resources Management
\‘)b\\ PIL Aeag =

Project

Drilling Log

Sketch Map  +94¢

UDNAN T

Owner

ALANE DA ¢S Shgs Nomver__ 4021

Location .

»
Well Number — 022 Total Depth— L 75 Diameter_& 4 | cornc€ 83
Surface Elevation Water Level: Initial 24-hrs m (,ce,\ S‘ C -
Screen: Dia. Length. Slot Size Q} T
Casing: Dia. Length Type

Drilling Company Kiswreroea,

Notes '
Drilling Method _L\BA-SO STEM_

Drilter [ DOV@ /$E84___ 1 og By DL Date Driuedm
: I ¢ §
é a '§ || ° s Description/Soil Classification
£ g _ -5 %é (Color, Texture, Structures)
g IS5 HEshaz
'y NUpZZD O 19D FREET
L COTTIOCS S MuKY CLAEY FI0E SMD. DgREY
L 1 S- NMeHT 000R. PETRoLZUM .
:\g,_ SALTY QLAY A BECWD
] .
L] IS BTy G, CREMIC, WET, DGERZS  STky
Ny 9% STREONVG oot H,% 0D o PETROLEVML

ek, (7S s

RAEL L M5, wiize &7 ~ 25 FssT
FroAaTinvg HYDeotdRBohNgy PEEIZNT

ADLE caven To ~S’, (oveRsd roux
AvD  ComPLETED. A¢ 4 et on) 2/3/87.

Page_7=o¢ 2-




BORING LOCATION 42xd 7/' Z MNorth £ /?/Ilyaji;’_f 6 2 (222 yechrunvc] drgm M Gorr» L BROUND EL.
DEPTH/ELEY. WATER /2 ¥t IURILL CONTRACTOR E/CELTECH—/QP/W TOTAL BEPTH /5.0'
ORILL RIG Afp4,/e R-34  |BORING DIA. & ”“FH 4/d [ BATE ORILLED 2/, 7 /55 LOGGED BY 7
$OIL ' SAMPLE | PR
CLASS . OESCRIPTION oepTH| AL AL REMARKS
- c.0'=1.5" Tepserl, brown, meisH &3
E oo = 3
- 1.5'=2.0" Fine to medium N
- _(_/_3/ SAND, frece grave/, brown, molst —
ESP 2.0- 7.0 Fue to nredum SAND| 3 No nodiceclle acer
~ +race jraue/, /.‘j/\#ércwn, -
» +race shells -
o =
E‘ SP | 7-0'-8.0" Fneto mediunm $AND, 5 Alineoy odar;u‘-«,7/*~’
= Frace s/t gray ., wet T 2 6% LeL
F sc | 8o'-12.0" clayey SAND and SIC -
- S ayey a 7 - No neticeable cdor
C dark gray, weF - A
— /0] .
—ct | 12.0"-15.0" Sithy CLAY 4race - Ne neliceable odor
— Sane/, bluesh gray. very - , -
- A, wet 2
— So ;- -
- . /5 :
= Aole ternunaded af 15 E Ihstallec! 2" sch ¢
- - - Pve pipes.
- /é ’ - , /4/‘!&"’ /./157‘4//1'443 7‘/19/0";
- Salacc " b cosiions o = ] Fhe pole caved /n o
- PUISC WECLIITATED, 0 USE OF SALL-GINETES - 5 aet below groune
- NOLES. NOTARY AND WASH SORING WOLLS RAVE - /
- " :{;Fﬁ:ﬁ:%‘:;ﬁ;ﬁin’c"ﬁnwo: - Surface while the
- B 4 e o gy e = augers were beiug
= St S, s e 22 = putted out, 7he ole
- :umm:vmmf-. . = was relr:'//ea/ and
- PRVIOE BATA PRIRAGILY Fou. DESIG MROSIS - .
~ AAD ST WICISSARILY FoR W FURPOSLS OF 3Pt~ - 7"'4€ PI/C p/'/yes VE//'S)‘A//
- o 2 3 €0-5.0" Blank, 5:0'-
:- m:{. TYPES, AND THE TRANSITIONS MAY B —- /s.’o,: S/a#ed)’ Saucwl )
[~ :"i?ﬁgﬁé;,:}}}}:"r& irits sois - was poured ;[n fiow
E | pn rnside ¢f auger stenr,
= 3 and was Llushed itk
= - Weter while e acrges
— . was /er//ea’ am‘-a’/aw/y. -
- :
‘!\Wchler CONFIRMATION STUDY EXPLORATION BORING LOG | SORING 0.
Associ 1 NAS-ALAMEDA PROIECT NO. SHEET NO. WA
ates 2y 112 A /ot / NA=&




N00236.000844
ALAMEDA POINT
SSIC NO. 5090.3

APPENDIX D
GEOTECHNICAL LABORATORY REPORTS

DATED 27 OCTOBER 1992



o 'he Earth Technalogy

ww Corporation
18411 Gothard Street Unit F Huntington Beach, California 92648
Telephone: (714) 842-7011 Telecopy (714) 842-3735
Transmittal
James M. Montgomery
To Date . NOV. 19, 1¢9¢91
365 Lennon Lane
Walnut Creek, [ Mail
CA 94598 D) Airmail
Attention Ms. Donna Courington ) Messenger
2738.0258 / NAS-Alameda Federal Express
Project No. 7 X

Submitted Herewith _are Laboratory test results of NAS - Alameda Project.

Enclosed please find partially results on Table 3,4,and 5 and 20 Grain Size

Distribution Curves as indicated on the list attached. If there is any question

please call me at (714) 842-7011.

Keam Tan Q_ %—WW
Copy To By —

Somboon Sayawatana

F1016



TABLE 3

SUMMARY OF LABORATORY TEST RESULTS

PROJECT NAME: NAS-Alameda TETC NQ:  92-371-07001
PROJECT NUMBER: 2738.0258 CLIENT: Jamaes M. Montgomery
DATE: Nov. 18, 1991 SUMMARIZED BY: S. Sayawatana

SAMPLE DEPTH MOISTURE DRY SPECIFIC CEC TOC

NO. CONTENT DENSITY GRAVITY
ASTM D2216 | ASTM D2937 | ASTM D8S4 EPA 9080 WALKLEY BLACK
(1) (%) (pch) (meq/100g) (% wiw)

B-11-03 13-13.5 29.1 ND
B-11-02 8.5-9 14.6 ND
B-11-05 7-7.5 2.2 -
B-11-01 4-4.5 - ND
B-11-04 13.5-14 - ND

B-11-07 9-9.5 - -

B-11-06 7-7.5 - -

B-07A-06 [8-8.5 39.2 0.9
B-07A-04 [9-9.5 34.4 -

B-07A-03 [14.5-15 15.3 0.8
B-07A-02 |6-6.5 - -

B-07A-06 [16-16.5 - 1.1
B-07A-04 [4.5-5 - ND
B-07A-06 |4.5-5 - ND
B-07A-07 [7-7.5 - 0.9
B-07A-02 |1.5-2 - -

B-078-01 |7.5-8 3.6 ND
B-078-02 {10-10.5 35.5 0.6
B-078-03 [15-15.5 37.2 ND
B-078-02 [2.5-3 - -

B-07B8-02 [3-3.5 - ND
B-078-01 |3-3.5 - ND
B-078-01 [13.5-14 - ND

ND = Not detected

Detaction Limit: ' CEC = 0.3 meq/100g,
TOC = 0.1 % w/w




TABLE 4

SUMMARY OF LABORATORY TEST RESULTS

PROJECT NAME: NAS-Alameda

PROJECT NUMBER: 2738.0258

TETC NO:

CLIENT:

92-371-07001

James M. Montgomery

DATE: Nov. 18, 1991 SUMMARIZED BY: S. Sayawatana

SAMPLE DEPTH MOISTURE DRY SPECIFIC CEC TOC

NO. CONTENT DENSITY GRAVITY
ASTM D2216 | ASTM D2937 | ASTM D854 EPA 9080 WALKLEY BLACK
() (%) (pcf) (meq/100g) (% wiw)

B-05-01 13.5-14 - -
B-05-06 13.5-14 - 0.6
B-05-09 14.5-15 - -
B-05-12 13.5-14 2.74 - ND
B-05-02 13.5-14 31.2 -
B-05-04 13.5-14 - -
B-05-05 10.5-11 17.4 -
B-05-08 4-4.5 9.8 ND
B-05-06 3.5-4 - ND
B-05-09 8.5-9 22.5 104.0 - -
B8-05-02 8-8.5 - ND
B-05-02 8.5-9 2.73 - -
B-05-03 8.5-9 18.5 110.0 2.72 - ND
B-15-01 13-13.5 - 0.4
B-15-02 10-10.5 - -
B-15-03 13-13.5 - -
B-15-02 13.5-14 - -
B-15-02 4-4.5 16.6 0.9
B-15-03 10.5-11 18.0 113.0 2.71 37.4 ND
B-15-01 4-4.5 19.5 104.5 3.8 -
B-15-01 10-10.5 - -
B-10-01 7-7.5 17.0 110.5 3.8 -
B-10-02 7-7.5 20.0 103.5 2.72 14.7 ND
B-10-03 13-13.5 18.8 -
B8-10-01 13-13.5 - ND
8-10-03 4-45 - ND
B-14-03 10-10.5 - -
B-14-03 5.5-6 18.5 101.0 1.6 ND
B-14-01 10-10.5 20.0 105.0 14.3 ND
B-14-02 10-10.5 32.0 96.0 2.6 9.8 -
B-14-02 3.5-4 - ND




TABLE 5

SUMMARY OF LABORATORY TEST RESULTS

PROJECT NAME: NAS-Alameda

PROJECT NUMBER: 2738.0258

TETC NO:

CLIENT:

92-371-07001

James M. Montgomery

DATE: Nov. 18, 1991 SUMMARIZED BY: S. Sayawatana

SAMPLE DEPTH MOISTURE DRY SPECIFIC CEC TOC

NO. CONTENT DENSITY GRAVITY
ASTM D2216 | ASTM D2937 | ASTM D854 EPA 9080 | WALKLEY BLACK
(ft) (%) (pcf) (meq/100g) (% wiw)

B-05-04 10-10.5 2.68 - -
B-05-05 13-13.5 - -
B-05-06 8.5-9 17.5 110.5 - -
B-08-01 8.5-9 28.5 95.0 10.2 ND
B-08-04 10-10.5 20.5 102.0 2.69 2.9 -
B-08-03 13-13.5 - -
B8-08-08 10.5-11 18.4 -
B-08-03 4.5-5 - -
B-08-04 13.5-14 - -
B-08-09 10-10.5 - -
B8-08-07 4-4.5 - ND
B-08-02 12-13 - ND
B-06-03 10-10.5 - -
B-06-13 10-10.5 - -
B-06-12 10.5-11 - -
B-06-02 4.5-5 20.5 100.5 3.6 -
B-06-05 6.5-7 17.0 111.0 2.73 4.8 -
B-06-08 4.5-5 21.0 100.5 5.1 -
B8-06-01 13.5-14 - 0.4
B-06-04 4-4.5 - -
B-06-05 3.5-4 - -
B-06-14 7-7.5 - -
B-06-18 8.5-9 - ND
B-06-14 2.5-3 - ND
8-12-01 8.5-9 20.0 102.5 8.0 -
B-12-02 8.5-9 22.0 96.0 2.73 15.7 ND
B-12-03 8.5-9 16.4 -
B-12-02 13-13.5 - -
B-12-04 5.5-6 - -
B-12-05 13.5-14 - 0.8
B-12-08 8.5-9 - -
B-12-06 7.5-8 19.5 99.0 - -
B-12-03 13-13.5 - -
8-12-03 5.5-6 - ND




Grain Size distribution curves of the following samples:

ll

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

B-05-02
B-05-05
B-05-09
B~-05-02
B-15-02
B-15-01
B-10~02
B-14-01
B-14-02
B-08-01
B-08-04
B-08-08
B-08-~03
B-08-04
B-06-08
B-06-01
B-06-04
B-12-02
B-12-04

B-12-05

depth 13-13.5

10.5-11

10-10.5

10.5-11

4.5-5

13.5~-14

4.5-5

13.5~-14



PERCENT FINER BY WEIGHT

8.0891

GRAVEL SAND
commee] mEpzuM | FIne SILT OR CLAY
U.S. STANDARD SIEUE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER
3% 14,2"3/4" 3,8" 4 #10  $20 %40 #60%100 %200
100 =
ot
g}
89
'MT
se
se
40
30
20
19 'i
= =]
9
75 10 y e.1 e.e1
GRAIN SIZE IN MILLIMETER
symmoL | BORING | SAMPLE | OEPTH | SAMPLE SOIL LIQUID PL_éaIs:Yz-
NO. NO. (FT) TYPE TYPE LIMIT THBEx
Q B-05-02 | 13-13.S | TUBE

= The Earth Techrnolagy

Corporation

PROJECT NAME:
NAS-Alameda

GRAIN SIZE

DISTRIBUTION CURVE

11791

FIGURE 8%




PERCENT FINER BY UWEIQHT

GRAVEL

SAND

0.001

coensE | nEoTun — SILT OR CLAY
U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEUE NUMBER HYDROMETER
3" 1-4,2"3/4" 3,8" #4 %10 820 $40 #S0%100 200
TR
—4
Ry
e
90
80
70
60
se
40
30
20
10
\&1:: -
)
1% 10 1 2.01
GRAIN SIZE IN MILLIMETER
symgoL | BORING | SAMPLE | DEPTH | SAMPLE SOIL LIQUID Pﬁ;ﬁl}‘
NO. NO. (FT) TYPE TYPE LIMIT
INDEX
a B8-0S-05 | 18.5-11 | TUBE

- The Earth Technology
Corporation

PROJECT NAME:

NAS-Alameda

11/91

GRAIN SIZE
DISTRIBUTION CURVE

EFIGURE




PERCENT FINER BY WEIGHT

GRAVEL 3AND
SILT OR CLAY
U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER
3" 14,2"3/4" 3/8" 84 #10 %20 %40 %60%180 %200
100
90
8o \
79|
ce
59
4o}
36 ‘
20 \
190 \\
w
k3
]
-5 10 1 0.1 0.01 9.001
GRAIN SIZE IN MILLIMETER
symgoL | BORING | SAMPLE | DEPTH | SaMPLE soIL LIQUID p'-c“zs,r’;r'.
NO. NO. (FT) TYPE TYPE LIMIT INDEX
a 8-05-09 8.5-9 TUBE
- PROJECT NAME:
we The Earth Technology NAS-Alanmeda
Corporation
11,91 EFIGURE 79 |




PERCENT FINER BY WEIGHT

GRAVEL SAND
SILT OR CLAY
U.S. STANDARD SIEUE OPENING U.S. STANDARD SIEUE NUMBER HYDROMETER
3" 14,2"3/4" 3,8" %4 #10 820 %40 #6ON100 %200
109 g -
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se
40r
30
20
10 \;
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@
i 10 1 9.1 2.01 e.001
GRAIN SIZE IN MILLIMETER
symaoL | BORING | SAMPLE | DEPTH | SAMPLE SOIL LIQUID p%ﬁﬁl}'
NO. NO. (FT) TYPE TYPE LIMIT
INDEX
| B-e5-902 | 8-8.5 TUBE

- The Earth Technology
Corporation

PROJECT NAME:
NAS-Alameda

117931

GRAIN SIZE
DISTRIBUTION CURVE

EIGURE 74
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GRAVEL 3AND
SILT OR CLAY
U.S. STANDARD SIEUE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER
3" 14,2"3,4% 3,8" W4 W10 820 W40 #6O#100 %200
109 5
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GRAIN SIZE IN MILLIMETER
symgoL | BORING | SAMPLE | DEPTH | SAMPLE SOIL LIQUID Pﬁgﬁl?‘
NO. NO. (FT) TYPE TYPE LIMIT ThoEX
] B8-15-02 | 1e-10.5 TUBE

- PROJECT NAME:
ww The Earth Techrology NAS-Alamada

Corporation

GRAIN SIZE
DISTRIBUTION CURVE

EFICURE 72 |

l1/91




PERCENT FINER BY WEIGHT

GRAVEL SAND
CoRRSE | FINE  lcosmse| mEDIuM | FINE SILT OR CLAY
U.S. STANDARD SIEUE OPENING U.S. STANDARD SIEUE NUMBER HYDROMETER
3" 14,2"3/4" 3/8" %4  #10 %20 %40 #S0N100 %200
108
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70
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se TL
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o " |
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GRAIN SIZE IN MILLIMETER
symgoL | BORING | SAMPLE | DEPTH | SAMPLE SOIL LIquio | PLASTI-
NO. NO. (FT) TYPE TYPE LIMIT TNOEX
m) B-15-01 | 10-10.5 TUBE

ETH. Earth Technology

Corporation

PROJECT NAME:
NAS-Alameda

GRAIN SIZE
DISTRIBUTION CURVE

11,91°

FIGURE 73




PERCENT FINER BY WEIGHT

GRAVEL SAND
COARSE fEmE SILT OR CLAY
U.S. STANDARD SIEUVE OPENING U.S. STANDARD SIEUE NUMBER HYDROMETER
3" 14,2"3/4" 3/8" %4 #10 20 #40 ¥G0%100 200
109
sef \
T \
70}
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20
10
E
L
=8 10 1 9.1 8.01 8.001
GRAIN SIZE IN MILLIMETER
symsoL | BORING | SAMPLE DEPTH SAMPLE SOIL LIQUID PLCAIS;YI-
NO. NO. (FT) TYPE TYPE LIMIT THDEX
a 8-10-e2 | 7-7.5 TuBE

e The Earth Technology
Corporation

PROJECT NAME:
NRS-Alameda

11,91

GRAIN SIZE
DISTRIBUTION CURVE

EIGURE 24 !




PERCENT FINER BY WEIGHT

GRAVEL SAND
:QEEEEI MEDIUM ]: FINE SILT OR CLAY
U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEUVE NUMBER HYDROMETER
3" 14,2"3/4" 3/8" 84 %i0 #20 N40 #6100 ®200
109 ~ _]
90 \
89
79
69 \
59|
aef
3¢
20
19
\
J
]
25 10 1 8.3 9.01 9.
GRAIN SIZE IN MILLIMETER
3YMBOL BORING SAMPLE DEPTH SAMPLE SOIL LIQUID PLCAIS.'TYI-
NO. NO. (FT) TYPE TYPE LIMIT INDEX
a B8-14-01 | 10~10.S TUBE

—-— The Earth Technalogy
Corporation

PROJECT NAME:
NAS-Alameda

11791

GRAIN SIZE

DISTRIBUTION CURVE

EIGURE 78

138




PERCENT FINER BY WEIGHT

GRAVEL. SAND
SILT OR CLAY
U.S. STANDARD SIEUE OPENING  U.S. STANDARD SIEVE NUMBER HYDROMETER
3% 14,2"3,4" 3/8" M4 W10 %20 %40 #E6AN100 #2009
109 -
90
)
70
50
50
40
30
20 \
10 E
W
9
-5 10 1 9.1 0.01 0.001
GRAIN SIZE IN MILLIMETER
symgoL | BORING | saMPLE DEPTH | SAMPLE soIL LIQUID P%ggl?’
NO. NO. (FT) TYPE TYPE LIMIT THoEx
O B-14-02 3.5-4 TUBE

- PROJECT NAME:
ww The Earth Technology NAS-Alameda

Corporation

GRAIN SIZE
DISTRIBUTION CURVE

FIGURE 76 |
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PERCENT FINER BY WEIGHT

GRAVEL. SAND

CORRSE ! FINE EQEB§E] MEDIUM FINE SILT OR CLAY

U.S. STANDARD SIEVE OPENING U.S., STANDARD SIEVE NUMBER HYDROMETER
3% 14.,2"3,4" 3/8" 4 %18 #20 %40 #SOW100 #200
100 —— -
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80
70
e
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40
2l
20 \
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1o N%;E“E;~:HH
SR =
~S -
)
f 10 1 e.1 9.01 a.001
GRAIN SIZE IN MILLIMETER
symsoL | BORING | sAMPLE DEPTH SAMPLE sSoIL LIQUID P‘-C“IST'((I"
NO. NO. (FT) TYPE TYPE LIMIT TMNOEX
0 8-08-01 8.5-9 TUBE

- et Techmal PROJECT NAME:
= The Earth Technalogy -
= Corparation NAS-Alamada

GRAIN SIZE
DISTRIBUTION CURVE

11,91 _FIGURE 77 |




8.001

GRAVEL SAND
. SILT OR CLAY
U.S. STANDARD SIEUE OPENING  U.S. STANDARD SIEVE NUMBER HYDROMETER
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GRAIN SIZE IN MILLIMETER
symgoL | BORING | SAMPLE | OEPTH SAMPLE soIL LIQUID p%ﬁﬁl?‘
NO. NO. (FT) TYPE TYPE LIMIT INDEX
a 8-08-04 | 10-10.5 | TUBE

= The Earth Technology
Carporation

PROJECT NAME:
NAS-Alameda

11794

GRAIN SIZE

DISTRIBUTION CURVE

EIGURE 278




GRAVEL

SAND

CoamsE| MEDIUM |  FINE

SILT OR CLAY

U.3. STANDARD SIEVE OPENING u.s.
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STANDARD SIEVE NUMBER HYDROMETER
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GRAIN SIZE IN MILLIMETER
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BORING | SAMPLE DEPTH SAMPLE SOIL LIQUID
symeoL NO. NO. (FT) TYPE TYPE LMt | SO
a 8-908-98 | 19.5-11 TUBE
PROJECT :
o= The Earth Technology NACS-QNLA‘”mE.d.
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GRAIN SIZE
DISTRIBUTION CURVE
11,98 EIGURE 79




PERCENT FINER BY WEIGHT

9.001

GRAVEL SAND
SILT OR GLAY
U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER
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GRAIN SIZE IN MILLIMETER
symgoL | BORING | SAMPLE | DEPTH | SAMPLE SoIL Lrquro | PLASTI-
NO. NO. (FT> TYPE TYPE LIMIT
INDEX
a B8-08-03 4.5-5 TUBE

- The Earth Techrnology
Corporation

PROJECT NAME:
NAS-Alameda

11,91

GRAIN SIZE

"DISTRIBUTION CURUE

FIGURE 8@




GRAVEL SAND
coeRaE] rEoxie | — SILT OR CLAY
U.S. STANDARD SIEUE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER
3" 14,2"3/4" 3/8" M4 %10 #20 %40 NEON100 %200
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GRAIN SIZE IN MILLIMETER
symsoL | BORING | SAMPLE | DEPTH | SAMPLE SOIL LIQUID PLC“ISTTYI‘
NO. NO. (FT) TYPE TYPE LIMIT e
o B-08-04 | 13.5-14 | TUBE
- PROJECT NAME:
] gg: Earth Technology NAS-Alameda
poration
ii1/91 FIGURE 81




GRAVEL SAND
RSE] nED T e SILT OR CLAY
U.S. STANDARD SIEVE OPENING  U.S. STANDARD SIEUE NUMBER HYDROMETER
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NO. NO. (FT) TYPE TYPE LIMIT TNoE
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- PROJECT NAME:
W The Earth Technology NAS-Alameda

Corporation

GRAIN SIZE
DISTRIBUTION CURVE

EIGURE 82 |
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PERCENT FINER BY WEIGHT

GRAVEL SAND

SILT OR CLAY

U.S. STANDARD SIEUVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER
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NO. NO. (FT) TYPE TYPE LIMIT INDExX

] B-06-01 | 13.5-14 TUBE

- PROJECT NAME:
ww The Earth Technolagy NAS-Alamada
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GRAIN SIZE
DISTRIBUTION CURUVE

11791 FIGURE 83




GRAVEL SAND
SILT OR CLAY
U.S. STANDARD SIEUE OPENING U.S. STANDARD SIEUE NUMBER HYDROMETER
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PROJECT NAME:

== The Earth Technology NAS-Alameda
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DISTRIBUTION CURVE

FIGURE 84 |
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GRAVEL SAND
~OARSE_| FInE SILT OR CLAY
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- The Earth Technology
Carporation

PROJECT NAME:
NAS-Alameda

GRAIN SIZE

11,91

DISTRIBUTION CURVE

FIGURE 885




PERCENT FINER BY WEIGHT

GRAVEL SaND

SILT OR CLAY

U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER
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- PROJECT NAME:
ww The Earth Technology NAS-Alameda
Corporation

GRAIN SIZE
DISTRIBUTION CURVE

11,94 EIGURE 886




PERCENT FINER B8Y WEIGHT

GRAVEL SaND
SILT OR CLAY
U.S. STANDARD SIEUE OPENING U.S. STANDARD SIEUE NUMBER HYDROMETER
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NO. NO. (FT) TYPE TYPE LIMIT TMDEX
a B-12-9085 | 13.5-14 TUBE

= The Earth Technology
Corporation

PROJECT NAME:
NAS-Alameda

11/91

GRAIN SIZE
DISTRIBUTION CURVE

FIGURE 87




Sy he Earth Technalagy

wmw Corparation
18411 Gothard Street Unit F Huntington Beach, California 92648
Telephone: {714) 842-7011 Telecopy (714) 842-3735
Transmittal

o James M. Montgomery Date Dec. &, 1991

365 Lennon Lane

Walnut Creek, [ Mail

CA %4580

OAirmait

Ms. Donna Courington

Attention : g d Messenger .
27386.0258 0 i

Project No. 7 .E] UPS Overnite

are partially Laboratory test results of NAS-Alameda Project.
Submitted Herewith

The test results included loisture & Density, Permeability as shown on

Table 6 and 7 Grain Size distribution Curves.

The rest of the test results will be reported shortly.

\- v
™ .
Kean Tan ~ gﬁ%ﬂ’ﬂfﬂ*\a\/
Copy To By A

Somboon Sayawatana

F1016



TABLE (o

SUMMARY OF LABORATORY TEST RESULTS

PROJECT NAME: NAS-Alameda

PROJECT NUMBER: 2738.0258

TETC NO: 92-371-07001

CLIENT: James M. Montgomery

DATE: Dec. 2, 1991 SUMMARIZED BY: S. Sayawatana
SAMPLE DEPTH MOISTURE DRY PERMEABILITY
NO. CONTENT DENSITY EFFECTIVE HYDRAULIC
STRESSES CONDUCTIVITY
ASTM D2216 | ASTM D2937 (EPA 9100)
(ft) (%) (pch) (psi) (cm/s)

B-011A-03 |13-13.5 20.0 111.0 8 2.84E-07
B-011A-02 |8.5-9 23.0 99.0 5 9.91E-05
B-011A-05 [7-7.5 21.5 104.0 4 3.61E-06
B-011A-04 |13.5-14 17.5 115.0 9 9.19E-09
B-011A-06 |7-7.5 19.0 105.0 4 4.65E-04
B-07A-04 |9-9.5 47.0 70.0 5 1.00E-07
B-07A-03 |14.5-15 70.0 56.5 7 3.79E-08
B-07A-04 |4.5-5 15.5 111.5 3 4.01E-04
B-07A-06 [4.5-5 14.0 111.0 3 1.85E-04
B-07A-07 |7-7.5 72.5 56.5 3 5.48E-08
B-078-01 [7.5-8 15.0 111.5 5 1.05E-05
B-07B-03 [15-15.5 18.5 109.0 9 5.29E-07
B-07B-02 |3-3.5 11.0 93.5 3 6.48E-04
B-05-06 13.5-14

B-05-12 13.5-14 24.0 99.5 8 3.90E-05
B-05-04 13.5-14 71.0 57.5 6 3.81E-08
B-05-06 3.5-4 8.0 94.5 3 7.81E-04
B-05-02 8-8.5 14.0 109.0 5 5.73E-04
B-05-03 8.5-9 14,5 110.0 5 2.06E-04
B-15-01 13-13.5

B-15-02 4-4.5

B-15-03 10.5-11 17.0 111.5 7 1.14E-05
B-10-01 7-7.5 16.0 109.0 4 6.81E-04
B-10-01 13-13.5 43.0 81.0 7 2.82E-07
B-14-03 10-10.5 21.0 100.5 6 3.53E-04
B-14-01 10-10.5 20.0 104.0 6 8.90E-04
B-14-02 10-10.5 22.0 97.0 6 4.87E-05
B-08-03 13-13.5 40.0 81.5 7 7.13E-08
B-08-09 10-10.5 34.5 93.0 6 2.71E-06
B-06-12 10.5-11 86.0 50.0 5 4,95E-08
B-06-05 3.5-4 8.0 96.0 3 6.19E-04
B-06-14 7-7.5 25.0 99.0 4 9.88E-05
B-12-02 8.5-9 22.0 96.5 5 2.33E-04
B-12-08 8.5-9 18.5 98.0 5 2.52E-04
B-12-03 13-13.5




PERCENT FINER BY WEIGHT

GRAVEL SAND

SILT OR CLAY

U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER
3% 1-4,2"3/4" 3,8" #4  #10 #2080 #40 #60#100 %200
100 ~
o0 \\
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70
eo} ‘
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) };
o 18 1 9.1 e.01 0.001
GRAIN SIZE IN MILLIMETER
syMeoL | BORING | SAMPLE | DEPTH | SAMPLE SOIL LIQUID P'—;f;f‘
NO. NO. (FT) TYPE TYPE LIMIT TMOEX
a B-011-01 4-4.85
- PROJECT NAME:
&w The Earth Technology NAS-Alameda
Corporation
12,91 EIGURE




PERCENT FINER 8Y WEIGHT

GRAVEL SAND

SILT OR CLAY

{ M
U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER
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GRAIN SIZE IN MILLIMETER
symeoL | BORING | SAMPLE | DEPTH | SAMPLE SOIL LIQUID P%g?;}-
NO. NO. (FT) TYPE TYPE LIMIT INDEX
a B-011-02 8.5-9

-— PROJECT NAME:
&= The Earth Technologuy NAS-Alamaeda
Corparation

GRAIN SIZE
DISTRIBUTION CURVE

12/91 _FIGURE




PERCENT FINER BY WEIGHT

GRAVEL SaND
conrse| MEDIUM | FINE
U.S. STANDARD SIEVE OPENING U.S. STANDARD SIEUE NUMBER HYDROMETER

SILT OR CLAY

3" 14,2"3/4" 3/8" #4 #10 #2080 $#40 #6C0%#100 %200
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April 6, 1992

James M. Montgomery
368 Lennon Lane
Walnut Creek, CA 84388

Attention: Mas. Denna Courington

Subject: Report/Laboratory Testing Results
Project Name: NAS Alameda
Project No.: 2738.02%8

Dear Ma. Courington:

Enclosed are results of the laboratory testing program conducted on the samples fram the NAS Alameda
project. Tha tasting performed for this program was conducted In general accordance with ASTM, USEPA
testing procedures as follows:

IEE QF TEST TEST PROCEDURE
Grain Size Analysis ESTM D422

Cation Exchange Capacity EPA 808!

Total Organic Carbon ASA.SSSA, Ch 29

Test resulls are presented in Table | and Figure of Grain Size distribution curves.

ASTM. American Society for Testing and Materials, Annual Book of ASTM Standards, Section 4, Viouma
04.08, 3oil and Rock: Dimension Sione: Geosynthetics, 1991,

USEPA: United States Environmental Protection Agency, Test Methods for Evaluating Solid Waste, SW 848
Volume 1C, Labortory Manual Physical/Chiemical Methods, November 1986,

ASA-SSSA: American Soctety of Agronomy, Inc. and Soil Science Socisty of Amarica, Inc, Pant 2, Chapier 26,
1682,

We appreciate the opportunity to provide testing services 10 JMM. If you have any questions ragarding the
test results, please coniact us.

Very truly yours,

THE EARTH TECHNOLOGY CORPORATION (Commercial)

3. Supnlor (O

Somboon Sayawatana Kean Tan
Staff Engineer Manager,

Geomechanics Laboratories
Enclesure
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T3y 3423733 PROJECT NAME: NAS Alameda
PROJECT NO.: 2738.0258
CLIENT: JMM Consulting
TETC NO.: 92.371.07002
DATE: April 6, 1992
TABLE 1
SUMMARY OF TEST RESULTS
SAMPLE ID CEC
(9081) .

meq/100g ‘

B-04.01 7.4

B-04-04 8.2

B-04.05 1.7

B-04-09 4.9

B-04-10 7.0

B-04-13 6.8

B-04-18 9.8

B-04-02-008 7.8

Detection Limit 0.3

SAMPLE ID TOC

(Walkley Black)
N, S
B-04-02-008 0.2
Dectection Limit 0.1
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APPENDIX E

AQUIFER TESTING PROGRAM

1.0 INTRODUCTION

There are several acceptable methods for determining aquifer hydraulic properties. Determination of
the hydraulic properties of an aquifer is commonly referred to as evaluating the "mechanics" of the aquifer.
Developing an understanding of the aquifer mechanics is an important component of the site characterization.
These data provide a means of quantifying aquifer properties, and therefore may be used subsequently for
evaluation of the environmental fate and transport mechanisms for potential contaminants of concern. The three

most common aquifer testing methods are:

° slug testing
. step-drawdown testing
. pumping tests

These methods are considered "in-situ” methods as each method involves determining the hydraulic
characteristics of the aquifer by applying a "stress" to the aquifer and recording the response to that stress
through time. Because the methods involve testing a relatively representative portion of the aquifer, they are

generally considered more accurate than "ex-situ” (laboratory) soil permeability testing.

The hydraulic properties of interest include:

. Hydraulic conductivity - this property is a constant of proportionality that describes fluid flow
through a porous media. Hydraulic conductivity ("K" by convention) is a function of the
permeability of the media and of the physical properties of the fluid. In a groundwater setting,
the physical properties of the water are considered relatively constant, and therefore hydraulic
conductivity can be considered a function of the porous media. For this reason, the terms
permeability and hydraulic conductivity are commonly used interchangeably for groundwater
settings. It is important to note that hydraulic conductivity varies over 13 orders of magnitude
for earth materials. For this reason, order-of-magnitude approximations are generally
considered appropriate for evaluation of aguifer mechanics.

The Darcy flow velocity of groundwater is directly proportional to the hydraulic conductivity
of the aquifer and of the hydraulic gradient. Quantification of the hydraulic conductivity is
therefore significant in terms of evaluating solute transport mechanisms associated with
advection.

. Transmissivity - this term ("T" by convention) is simply the product of the hydraulic
conductivity and the aquifer thickness ("b" by convention). Transmissivity typically varies
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significantly due to spatial variations in both the thickness and conductivity of the aquifer.

. Storativity - this term represents the volume of water that an aquifer can release from storage
per unit of aquifer storage area to a unit change in head ("S" by convention). Typically used
for confined aquifer settings.

The three aquifer testing methods, slug testing, step-drawdown testing, and pumping tests have different
applications and limitations. In general, step-drawdown tests and pumping tests are most feasible for relatively
high transmissivity zones, such as sand and gravel aquifers. In these types of aquifers, the pumping test is the
most accurate means of evaluating aquifer mechanics. With transmissive zones, groundwater can be removed at
a rate that will stress the aquifer, and therefore water level changes will be noted in observation wells.

Pumping tests are less effective for lower transmissivity zones because of difficulties in removing sufficient
groundwater to stress the aquifer and measure a response in observation wells without dewatering the pumping
well. These tests are typically infeasible or impractical for low yield aquifers. For low to moderately

transmissive zones, a more viable aquifer test method is slug testing, described below.

2.0 SLUG TESTING

The slug withdrawal test requires the removal of a known volume from a well. A slug withdrawal test
is commonly referred to as a "rising head" test. Water levels are monitored during recovery, and the rate at
which a well recovers is a function of the hydraulic properties of the water-bearing stratum and of the well

itself.

Because of the relatively small stress applied to the water-bearing zone, slug tests are best suited for
low to moderately conductive aquifers. Slug tests are representative of the aquifer material in the area relatively
close to the well. However, the tests provide a cost-effective means of determining "point” transmissivities over

a large area such as the NAS Alameda facility.

3.0 SLUG TESTING METHODS

Rising head slug tests were conducted in 37 monitoring wells at the NAS Alameda facility to evaluate

in-situ permeabilities of the uppermost water-bearing zone. These wells partially penetrate this zone.

This slug test data were analyzed using the methods of Bouwer and Rice for unconfined aquifers. The

commercially available software program "AQTESOLV" was used for data reduction.
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The rising head field data, result output, and graphs are included in this Appendix. Field prdcedures to

obtain slug test data from the monitoring wells on the NAS Alameda facility are discussed in Appendix A of this

report.

4.0 UNCONFINED SLUG TEST METHODOLOGY

The Bouwer and Rice equation was used for the unconfined aquifer slug tests. Monitoring wells whose

screen intervals straddle the water table require a well borehole radius adjustment to compensate for water
storage in the filter pack (Bouwer, 1989; Kruseman & deRidder, 1990; Schafer, 1992). The Bouwer and Rice
article and Bouwer’s update article are attached for reference. The equation used to adjust for the borehole

radius is:

where:

rw adj = [(l-ﬂ)rc2 + mw2]1\2

n = porosity

T, = radius of well casing

T, = radius of well (including filter pack)

To g = adjusted radius of well (including filter pack)

A porosity of 0.3 was used in this study and is within the range for sands and silts (Freeze & Cherry,

1979).

For evaluation of slug tests in unconfined aquifers, the following conditions and assumptions are

applied (Bouwer & Rice, 1976; Kruseman & deRidder, 1990):

The aquifer is unconfined and has an apparent infinite areal extent;

The aquifer if homogeneous, isotropic, and of uniform thickness over the area influenced by
the slug test;

Prior to the test, the water table is (nearly) horizontal over the area that will be influenced by
the test;

The head in the well is lowered instantaneously at t, = O; the drawdown in the water table
around the well is negligible; there is no flow above the water table;

The inertia of the water column in the well and the linear and non-linear well losses are
negligible;

The well either partially or fully penetrates the saturated thickness of the aquifer;

The well diameter is finite; hence storage in the well cannot be neglected;
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. The flow to the well is in a steady state.

Data are plotted on a time versus drawdown graph. The x- and y- axis intersections from a late time,
flat slope line are used to calculate the hydraulic conductivity (K) value in wells which the screen or open
intervals are fully submerged (Figure E-1). However, in wells which the screen or open interval straddle the
water-table, a double flat slope line effect is typically observed (Figure E-2). The first steep slope (early time)
line shows the filter pack or developed zone drainage. The second flat slope (late time) line is representative of
flow from the undisturbed saturated screened aquifer zone (Bouwer, 1989; Schafer, 1992). The second slope

line is used to calculate the K value.
The knowns and constants listed in the result output, as shown on Figure E-3, correspond to the
Bouwer and Rice equation. Field data were measured in feet and minutes. The hydraulic conductivity results

were converted to SI units of centimeters per second. The y, on the result output refers to the drawdown value

where the slope line intersects the y axis.

5.0 DISCUSSION

Several limitations are inherent to slug testing methods. These limitations include:

. Slug tests only provide aquifer characteristics over a relatively small area of investigation.
Uncertainty between data points (wells) may be significant in heterogeneous hydrogeologic
setting.

o Aquifer storage coefficients for unconfined aquifers cannot be determined using slug tests.

Storativity values determined for confined aquifers are only approximate values and should not
be used for estimating long-term steady state conditions (Cooper et al, 1967).

o Slug tests are incapable of providing data required to evaluate the pumping characteristics of

the well, and therefore cannot determine specific capacity or well efficiency. Well efficiency
may be compromised by construction details, well development, and borehole skin effects.

E-4



6.0 SLUG TEST DATA INFORMATION SUMMARY

This section summarizes and clarifies information found in the following rising head field data, result

output, and graphs. The previous sections discuss the following information in greater detail.

Rising Head Field Data

Value (Head)
Elapsed time”

=

Measurement Units/Comments

feet (ft)
minutes (min)

Some values are negative numbers as is a result of the datalogger recording

procedures. Based upon initial head readings, the appropriate change in head values

were calculated.

Result Qutput - Bouwer and Rice Method

Knowns and Constants:
Radius of well casing
Radius of well (borehole)™
Aquifer saturated thickness
Well screen length
Static height of water in well

Log(R./R,)
AB,C

R,
R,

Results from Visual Curve Matching:
K (hydraulic conductivity)

Yo
Visual match parameter estimates

Type Curve Data

seconds.

Result Output Graph:

Measurement Units/Comments

ft

ft

ft

ft

ft

Program printout error, should be In(R./R,)
Dimensionless parameter as a function of L /R, for the
calculation of In(R./R,) (see Bouwer and Rice, 1989).
These parameters are calculated by the program.
Equivalent radius over which head loss occurs

Radius of well (including gravel pack)

This value may have an borehole radius adjustment (see Bouwer and Rice, 1989).

ft/min (cm/sec)™

ft; intersection of the slope on the y axis

The program statistics provide an incorrect K
estimation.

Correct estimated K produced by visual/manual curve
matching. The time and drawdown data following the
K and y, results are residual program statistics
information. This information is not immediately
relevant to the calculated K value.

This hydraulic conductivity value was converted to SI units of centimeters and

Figures E-1 and E-2 discussed in the aquifer testing program description illustrate the
appropriate slopes on a time versus drawdown graph. Note that on these graphs, the y-axis
has been labelled as H/H, and should be labelled as drawdown.
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Figure E-1

Example of a typical time versus drawdown graph for unconfined conditions.
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Figure E-2
Example of a time versus drawdown graph illustrating a steep slope, A (early time) and a flat
slope, B (late time) for unconfined conditions in which the screen or open interval straddles the
water table.




S ERE S ECE S EECE R E R EEEEEEEEREREEREREREREERERS
AQTESOLYV RESULTS
Version 1.10

02/24/92 15:30:30

TEST DESCRIPTION

Data set........... mO0O1a.set
Data set title..... RISING HEAD RESULT, M-001-A
Company............ JAMES M. MONTGOMERY
Project............ 2738.0262
Client............. NAVY - WESTDIV
Location........... 1943-1956 Disposal Area
Test date.......... July 26, 1991
Knowns and Constants:
No. of data points.................. 35
Radius of well casing............... 2.54
Radius of well..............c........ 5.79
Aquifer saturated thickness......... 274.3
Well screen length.................. 274.3
Static height of water in well...... 274.3
Log(Re/RW)....ccovvniiniiunninnnnns 2.951
AB, Cooiniiiii 0.000, 0.000, 2.549

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
K = 1.8613E-003 (Incorrect hydraulic conductivity estimation)
y0 = -1.3253E+100

<< <K<K CLCLCCLKLKLLCLCLLLLLCLCLCLCLCLLCLLLLCLLLLLL LKL

TYPE CURVE DATA

K = 2.21280E-003 (Correct estimated hydraulic conductivity)
y0 = 7.16778E+000

Time Drawdown Time Drawdown Time Drawdown

0.000E+000 7.168E+000 8.000E+001 4.361E-002

Figure E-3
Example of a result output file using the Bouwer and Rice method.
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A Slug Test for Determining Hydraulic Conductivity of Unconfined Aquifers
With Completely or Partially Penetrating Wells

HermaN BouweR axp R. C. RICEe

L.S. Water Consercation Laboratorv. Agricultural Research Service. U.S. Depariment of Agriculture. Phoenix. Arizona 35040

A procedure 1s presented for caiculating the hydraulic conductivity of un aquifer near a weli from the
rate of rise of the water level in the well after a certain volume of water 1s suddenly removed. The
calculation 1s bused on the Thiem equation of steady state How to a weil. The etfective rudius R, over
which the heud ditference between the equiiibrium water table in the uquifer and the water level in the weil
is dissipated was evaluated with a resistance network analog tor u wide runge of system geometries. An
emprrical equation refating R, to the geometry of the well und aquifer was derived. The technique s
applicable to compietely or partiaily penetrating wells in uncontined aquifers. It can also be used for
confined aquifers that recetve water from the upper contining layer. The method’s results are compatible
with those obtained by other techniques for overlupping geometries.

With the slug test the hydraulic conductivity or trans-
mssibility ot an aquifer is determined from the rate of rise of
the water levei in a well after a certain volume or ‘slug’ of
water is suddenly removed from the well. The slug test is
simpler and quicker than the Theis pumping test because
observation welis and pumping the well are not needed. With
the siug test the portion of the aquifer ‘sampled’ for hydrauiic
conductivity is smaller than that for the pumping test even
though with the latter, most of the head loss also occurs within
a relatively small distance of the pumped well and the resuiting
transmissibility primarily reflects the aquifer conditions near
the pumped weil. . ’

Essentiaily instantaneous lowering of the water level in a
well can be achieved by quickly removing water with a bailer
or by partislly or compietsly submerging an object in the
water, letting the water level reach equilibrium. und then
quickly removing the object. If the aquifer is very permeuabie.
the water level in the weil may rise very rapidly. Such rapid
rises can be measured with sensitive pressure transducers and
fast-response strip chart recorders or x-y plotters. Also it may
be possibie to isolate portions of the perforated or screened
section of the well with special packers for the slug test. This
not only reduces the inflow and hence the rate of rise of the
water level in the well. but it also makes it possible to deter-
mine the vertical distribution of the hydraulic conductivity.
Special packer techniques may have to be developed to obtain
a good seal. especially for rough casings or perforations. Effec-
tive sealing may be achieved with reiatively iong sections of
inflatable stoppers or tubing. The use of long sections of these
materials would also reduce leakage flow from the rest of the
well 10 the isolated section between packers. This flow can
occur through gravel envelopes or other permeabie zones sur-
rounding the casing. Sections of inflatable tubing may have to
be long enough to block off the entire part of the weli not used
for the siug test. High inflation pressures should be used to
minimize volume changes in the tubing due to changing water
pressures in the isolated secion when the head is lowered.

So far. solutions for the slug test have been deveioped only
for completely penetrating wells in confined aquifers. Cooper
et al. {1967] derived an equation for the rise or fall of the water
levet in a well after sudden lowering or raising. respectively.
Their equation was based on nonsteady flow to a pumped.

Copyright © 1976 by the Amencan Geophysicai Union.

compietely penetrating well. and the soiution was expressed as
a4 series of ‘type curves’ against which observed rates of water
levet rises were matched. Values for the transmissibility and
storage coefficient were then evaluated from the curve parame-
ter and horizontal-scale position of the type curve showing the
best fit with the experimental data. Skibitzke (1958] developed
an equation for calculating transmissibility rom the recovery
of the water levet in a well that was repeatedly bailed.: The
technique is limited to wells in confined aquifers with-suf-
ticiently shallow water levels to permit short time intervals
between bailing cycles [Loaman, 1972). e e e
To use the slug test for partially penetrating or pastially
pertorated wells in confined or unconfined aquifers. some soiu-
tions developed for the auger hole and piczometer techniques
10 measure soil hydraulic conductivity {Bouwer and Jacksan,
1974} may be employed. However, the geometry of most
groundwater wells is outside the runge in geometry covered by
the existing equations or tables for the auger hoie or piezome-
ter methods. For this reuson. theory und equations are: pres
sented in this paper for slug tests on partially or compietety
penetrating wells in unconfined aquiters for a wide range of
geometry conditions. The weils may be parually or compietely
perforated. screened. or otherwise open along their periphery..
While the solutions are developed for uncontined aquifers.
they may ualso be used lor slug tests on wells in confined .
aquifers i’ water enters the aquifer {rom the upper confining
laver through compression or leakage.

THEORY

Geometry and symbols of a4 weil in an unconfined aquifer
are shown in Figure {. For the slug test the water levet in the
well is suddenty lowered, and the rate of rise of the water.levet
is measured. The flow into the well at a particular value of y
cun be culcutated by modifying the Thiem equation to.

Q = 2zKL 1).

2
In (Rt/"-) .
where Q is the flow into the weil (length®/time).. K.is .the
hydraulic conductivity of the aquifer (length/time), L is the
height of the portion of well through which water- enters
(height of screen or perforated zone or of uncased portion of
well), y is the vertical distance between water levet in well and
equilibrium water table in aquifer. R is the etfective:radius-
over which v is dissipated. and 'z, is the horizontal distance

N
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Fig. |. Geometry and symbols of a partiaily penetrating, paruaily
perforated well in uncontined aquifer with gravel pack or deveioped
zone around perforated section,

from weil center to original aquifer (well radius or radius of
casing plus thickness of gravel envelope or deveioped zone).
The terms L. y, R., and r, are ail expressed in units of
length. The effective radius R, is the equivalent radial distance
over which the head loss y is dissipated in the flow system. The
value of R, depends on the geometry of the flow system. and it

.was determined for different values of &, L. D. and r, (Figure

1) with a resistance network analog, as will be discussed in the
next section. Equation (1) is based on the assumptions that (1)
drawdown of the water table around the weil is negligible. (2)
flow above the water table (in the capiilary fringe) can be
ignored, {3) head losses as water enters the well (weil losses)
are negligible. and (4) the aquifer is homogeneous and iso-
tropic. These are the usuai assumptions in the development of
equations for pumped hole techniques {Bouwer and Jackson,
1974, and references therein).

The vaiue of 7, in (1) represents the radial distance between
the undisturbed aquifer and the weil ceater. Thus 7, shouid
include gravel envelopes or ‘developed’ zones if they are much
more permeable than the aquifer itself (Figure 1).

The rate of rise. dv/dt. of the water level in the weil after
suddenly removing a slug of water can bte refated to the inflow
Q by the equation -

dy/dt = — Q/xr;? (2)

where rr2 is the cross-sectional area of the well where the
water level is rising. The minus sign in (2) is introduced be-
cause y decreases as f increases.

The term r, is the inside radius of the casing if the water ievel
is above the pertorated or otherwise open portion of the weil.
If the water tevel is rising in the perforated section of the weil.
allowance shouid be made for the porosity outside the weil
casing if the hydrauiic conductivity of the gravel envelope or
developed zone is much higher than that of the aquifer. In that
case the (open) porosity in the permeable zone must be in-
cluded in the cross-sectional area of the weil. For example. if
the radius of the perforated casing is 20 cm and the casing is

surrounded by a 10-cm permeable gravei enveiope with a

porosity of 30%. 7. should be taken as [20° + 0.30(30° -.

1MV = 23.5 cm to obtain the cross-sectional area of the weil
that relates Q to dv/dr. The value of 7, for this weil section is
30 em.

Combining (1) and (2) vields

Ly o 2KL
y T T R 3
which can be integrated to
2KL:
lny = + constant 4

T rlIn (R./ry)

Applying this equation between limits v, at ¢ = 0 and y, at ¢
and solving for K vieid

rlin (R /r) L yr,.
K= 2L t In Ve ®

This equation enables K to be caiculated from the rise of the
water level in the weil after suddeniy removing a slug of water
from the weil. Since K. r., 7,. R.. and L in (5) are constants.
(1/¢) in vo/y. must aiso be constant. Thus field data shouid
yield a straight line when they are plotted as in v, versus r. The
term (1/1) In yo/y, in (5) is then obtained from the best-fitting
straight line in a plot of In y versus ¢ (see the exampie). The
vaiue of In R,/r, is dependent on H, D, L, and 7, and can be
evaiuated from the analog resuits presented in the next section.
The transmissibility 7 of the aquifer is calculated by muiti-
plying (5) by the thickness D of the aquifer or '

Dr.lin (R/ro) 1 . ya .
LR L L
T 2L t n}’l (6)

This equation is based on the assumption that the aquifer is
uniform with depth.

Equations (5) and (6) are dimensionaily correct. Thus K and
T are expressed in the same units as the length and time
parameters in the equations.

EvaLUATION OF R,

Values of R,. expressed as In R,./r,, were determined with
an electrical resistance network analog for different vatues of

rwe L, H. and D (Figure 1), using the same assumptions as.
those for (1)."An axisymmetric sector of | rad was simulated.

by a network of electrical resistors. The vertical distance be-

tween the nodes was constant. but the radial distance between-
nodes increased with increasing distance from tie center line.
(Figure 2). This yielded a network with the aighest node.

density near the wetl, where the head loss was greatest. and a
decreasing node density toward the outer reaches of the sys-
tem. For a more detailed discussion of graded networks for
representing axisvmmetric flow sysiems, see Liebmann [1950)
and Bouwer {1960).

The radial extent of the medium represented on the analog
was more than 60.000 times the largest 7, vaiue used in the
analyses. Thus the radial extent of the analog system was
essentially infinite, as evidenced by the fact that a reduction in
radial extent by several nodes did not have a measurable effect
on the observed value of R,.

The value of R, for an infinitely deep aquifer (D = =) was
determined by simulating an impermeable and then an in-
finitely permeabie laver at a certain vaiue of D. If this value of
D is taken o0 be sutficiently large. the flow in the system when
the layer at D is taken as being impermeable is onily slightly
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Node arrangement (dots) for resistance network analog and potential distribution tindicated as percentuges on

equipotentiais) for system with L/r, = 625, H/r, = 1000. and D/r, = 1500. The numbers on the feft and at the top of the
figure are arbitrary length units (note breaks in horizontal scale).

less than the flow when the tayer is taken as being infinitely
permeable. The average of the two flows can then be taken as a
good estimate of the flow that would occur if the aquifer were
represented on the analog as being uniform to infinite depth
(Bouwer, 1967]. This average flow was used to caiculate R, for
D= o,

The anaiog analyses were performed by simulating a system
with certain values of 7,, 4. and D. The electrical current
entering the 'well’ was then measured for different vaiues of L.
runging from near A to near 0. This was repeated for other
values ot #,, A. and D. The condition where L = H could not
be simulated on the analog because it would mean a short
between the water tabie as the source and the well as the sink.
The electrical current flow in the analog was converted to
volume per day, and In R,/r, was evaluated with (1) for each
combination of #,, A. L. and D used in the anaiog.

For a given geometry described by 7, 4. and D. the current
flow Q, into the simulated weil varied essentially linearly with
L and couid be described by the equation

Qi=mL +n 7

- Because of the linearity between Q, and L the results of the
analyses could be extrapolated to the condition L = H. The
values of m in (7) appeared to vary inversely with In A/r,,. The
values of n varied approximately linearly with In (D — H)/
rw}, the siope 4 and intercept 8 in these refations being a func-
tion of L/r,. This enabled the derivation of the following
empirical equation refating In R./r, to the geometry of the
system:

R _|_11 A+ Bln((D— m/r,1]"
o= [+ Lir, ®

[n this equation. 4 and B are dimensionless coetficients that
are functions of L/z,, as shown in Figure 3. If D >> H. an
increase in D has no measurable effect on in R,/7,. The analog

resuits indicated that the effective upper limit of In (D - #)/
ro} is 6. Thus if D is considered infinity or (D ~ H)/r. is so
large that In ((D — H)/r,] is greater than 6. a value of 6
should still be used for the term In ((D ~ H)/r,] in (8).
If D = H. the term In (D — H)/r.} in (8) cannot be used.
The analog results indicated that for this condition. which is
the case of a fully penetrating well, (8) should be modified to

y _( L c)"
InR/re = \\g(Hr) L7

9

where C is a dimensioniess parameter that is a function of
L/r, a. saown in Figure 3.

Equitions (8) and (9) vield values of in R,/r, that are within
10% of the actuai value as evaluated by analog if L > 0.4H and
within 25% if L << H (for example. L = 0.1H).

The anaiog anuaiyses were performed for weils that were
closed at the bottom. Occasionaily. however, weils with open
bottoms were aiso simuiated. The flow through the bottom
appeared to be negligible for all values of 7, and L used in the
analyses. If L is aot much greater than r, (for example, L/r,,
<< 4). the system geometry approaches that of a piezometer
cavity {Bouwer and Jackson. 1974], in which case the bottom
flow can be significant. Equations (8) and (9) can aiso be used
to evaluate In R./r, if a portion of the perforated or otherwise
open part of the well is isolated with packers for the slug test.

Equipotentials for the flow system around a partially pene-
trating, partiaily perforated well in an unconfined aquifer after
lowering the water level in the well are shown in Figure 2. The
numbers along the symmetry axis and the water table repre-
sent arbitrary length units. The numbers on the equipotentiuls
indicate the potential as a percentage of the total head differ-
ence between the water table (100%) and the open portion of
the well (0%) shown as a dashed line.

The value of R, for the case in Figure 2 is 96.7 length units.
As shown in the figure, this corresponds approximately to the
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85% equipotenual when R, is lateraily extended from the cen-
ter of the open portion of the well. Thus most of the head loss
in the flow system occurs in a cylinder with radius R.. which is
indicative of the horizontal extent of the portion of the aquifer
sampled for K or 7. The vertical extent is somewhat greater
than L. as indicated by, for examplie, the 80% equipotential in
Figure 2.

To estimate the rate of rise of the water ievel in a well after it
is suddenly lowered, (5) can be written as

t=—iln5-'-!n&" (1o
2KL e Y
By taking 3¢ = 0.9v,, (1Q) reduces to
rl . R,

where toga, is the time that it takes for the water level to rise
90% of the distance to the equilibrium level. By assuming 2 per-
meable aquifer with X = 30 m/day, a well with7. = 0.2 m and
L = 10 m. and in (R./7,) = 3.(11) yields tgs, = 1.82s. Thusif
yo is taken as 30 cm. it 1akes 1.8 s for the water level to rise 27
cm. another 1.8 s for the next 2.7 cm (90% of the remaining 3
cm), and another 1.8 s for the next 0.27 cm, oratotai of 5.4 s
for a rise of 29.97 cm. Measurement of this fast rise requires a
sensitive and accurate transducer and a fast-respoase recorder,
The rate of rise can be reduced by aliowing groundwater to
enter through only a portion of the open section of the well, as
can be accomplished with packers.

For a moderately permeable aquifer with, for exampie, K =
| m/day. a well with 7. = 0.1 m and L = 20 m, and In (R./7.)
=5, (11) yields t = t1.4s. In this case. it would take the water
level 22.8 s to rise from 30 cm to 0.3 cm below static levei.

EXAMPLE

A slug test was pertormed on a cased weil in the alluvial
deposits of the Sait River bed west of Phoenix. Arizona. The
well, known as the east weil. is located about 20 m east of six

500 1000

L/rv

$000

Curves relating coetficieats A. 8, and Cto Lir,.

rapid infiltration basins for groundWaler techarge with sewage
cffluent {Bouwer, 1970). The static water table was at a depth

ofImD=80m. A =35m,L=456m.r.=0076m.and»,

was taken as 0.12 m to allow for development of the aquifer
around the perforated portion of the casing. A Statham
PMI3{TC pressure transducer was suspended about | m be-
low the static water level in the weil (when trade names and
company names are included. they are for the convenience of
the reader and do not imply preferential endorsement of a
particular product or company over others by the U.S. De-
partment of Agricuiture). A solid cyvlinder with a volume
equivalent to a 0.32-m change in water levef in the well was
also placed below the water fevel. When the water levei had
returned to equilibrium, the cvlinder was quickly remaved.
The transducer output, recorded on a Sargent millivoit re-
corder. vielded the v-¢ relationship shown in Figure 4 with y
plotted on a logarithmic scale. The straight-line portion is the
valid part of the readings. The actual y, value of 0.29 m
indicated by the straight line is ciose to the thearetical value of
0.32 m calculated from the displacement of the submerged
cylinder.

Extending the straight line in Figure 4 shows that for the
arbitrarily selected ¢ vaiue of 20's. y = 0.0025 m. Thus (1/¢) In
yo/ye = 0.238 s-*. The vaiue of L/r, = 38. for which Figure 3
yields A = 2.6 and 8 = 0.42. Substituting these values into (8)
and using the maximum vaiue of 6 for In (D — A)/r.] (since
In ((D ~ H)/r,] for the weil exceeds 6) vield In (R,/r,) = 2.37.
Equation (35) then gives K = 0.00036 m/s = 3t m/day. This
value agrees with K values of 10 and 53 msday obtained
previously with the tube method on two nearby observation
wells {Bouwer, 1970]. These K values were essentially point
measurements on the aquifer immediately around the well
bottoms, which were at depths of 9.1 and 6.1 m. respectively.

COMPARISONS

Piezometer method. The geometry to which (8) and (9) and
the coetficients in Figure 3 apply overiaps the geometry of the

-



BOUWER aND RICE: GROUNDWATER HYDRAULICS 427

piezometer method at the lower vaiues of L/7,. With the
prezometer method a cavity is augered out in the soil below a
ptezometer tube. The water level in the tube is abruptly
lowered. and K of the soil around the cavity is calculated from
the rate of rise of the water level in the tube {Bouwer and
Jackson. 1974}, The equation tor K is
=Tl

Ay ¢ Y

(12)

where Ay is a geometry factor with dimension of length. Val-
ues of 4, were evaiuated with an electrolytic tank analog by
Youngs {1968), whose results were expressed in tabular form as
Av/ry for different vaiues of L/r, (ranging between 0 and 8),
(H = LY/ry, and (D = H)/ry.

Taking a hypothetical case where L/r, = 8. H/r, = 12, and
D/r, = 16. K caiculated with (5) is 18% below K calculated
with (12). This is'more than the 10% error normally expected
with (8) and (9) for the L/H vaiue of 0.67 in this case. The
larger discrepancy may be due to the difference in method-
ology, or to the fact that the L/r, value is close to the lower
limit ot the range covered on the resistance network anaiog.

An approximate equation for calculating K with the pie-
zometer method was presented by Huorsiev (1951]. The equa-
tion. which is based on the assumptions of an eflipsoidai cavity
or well screen and infinite vertical extent (upward and down-
ward) of the flow system. contains a term {1 + (L/2r, )0 ]%%
For most well-slug-test geometries. L/2r, will be sufficiently
large to permit repiacement of this term by L/2r,. [n that case,
however, Hvorsiev's equation for Q yields R, = L. which is not
true. In reality, R, is considerably less than L. For example. if
L=40m.r, =04 m, 4 = 80m.and D = =, (§) shows that
R, = 11.9 m, which is much [ess than the vaiue of 40 m
indicated by Hvorsiev's equation. However. since the caicu-
lation of K is based on In (R./r,) as shown by (5). the error in
K is less than the error in R, (i.c.. 36 and 236%. respectively, in
this case).

If. for the above exampie. the top of the well screen or cavity
had been taken at the same ievel as the water table (4 = 40 m),
R. would have been 8.6 m and Hvorslev's equation would have
vielded a K value that is 50% higher than K given by (5). The
larger error is probably due to Hvorslev's assumption of in-
finite vertica, (upward) extent of the flow system, which is not
met when the cavity is immediately below the water table.
Using Hvorsiev's equation for cavities immediately below a
confining laver would increase the error to 73%. but this. of
course, is due to the fact that a water tabie is not a soiid
boundary. Hvorslev's equation for the confining iayer case can
be shown tc vieid R, = 2L.

Auger hole method. The analog analyses for (8) and (9) and
Figure 3 were performed for L < A, because short circuiting
between the water table and the well prevented simulation of
the case where L = H. If the anaiog resuits are extrapoiated to
L = H, however. the geometry of the system in Figure |
becomes similar to that of the wger hote technique. for which
2 number of equations and graphs have been developed to
calculate X from the rise of the water levei in the weil {Bouwer
and Jackson, 1974}). Boast and Kirkham {1971}, for example.
developed the equation

ay

- 13
K= CQK kY, ( )
wnere Cyx was determined mathematically and expressed in
tabular form for various values of L/r,, (D = H)/r,. and
v H. Since the rate of rise of the water level in the hole after
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Fig. 4. Plot of v versus ¢ for siug test on east weil.

the removal of a slug of water decreases with decreasing y,
Ap/At is not a constant and the vaiue of K obtained with this
procedure depends on the magnitude of Ay used in the field
measurements. The general ruie is that Ay shouid be refatively
smail.

Taking a hypothetical case where y, = 2.5 m. 3y = 2.4 m. At
=10s.L=H=3m.D=6m.andr, = 0.l m.(5) yieldsa K
value that is 36% tower than K calculated with (13). However,
if v, is taken as 0.5 m, which should give Ar = 194 s according
10 the theory that (1 /1) In yo/ 3 is constant. the K value yieided
by (5) is 26% higher than K obtained with (13). If y is takenas -
0.9 m, (5) and (13) give identical resaits.

Slug test on wells in confined aquifers. The confined aquifer
for which the slug test by Cooper et al. [1967] was deveioped is
an aquifer with an internal water source. for example. recharge
through aquitards or compression of confining layers or other
materiai. This situation is similar to that of the unconfined
aquifer presented in this paper because the water table is
considered horizontal, like the upper boundary of a contined
aquifer, and the water table is a piane source. Thus K or T
calculated with (5) or (6) should be of the same order as K
calculated with the procedure of Cooper er al. (1967], which
involves piotting the rise of the water level in the well and
finding the best tit on a family of type curves. Cooper et al.
(1967] presented an example of the caiculation of T for a weil
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withr, = 7, = 0.076 m and L = 98 m. The resuiting vatue of T
was 45.8 mé/day. Values of D and H for this weil were not
given. However, since the well was (22 m deep and completely
penetrating (at least theoreucaily), D and A must have been
between 98 and 122 m. Assumung that both O and 4 were {00
m. {6) vields 7 = 62.8 m*/day. which is compauble with T
obtatned by Cooper et al.

CONCLUSIONS

The hvdraulic conductivity of an aquifer near a weil can be
calculated from the rise of the water level in the well after a
siug of water is suddenly removed. The calculation is based on
the Thiem equation, using an effective radius R, for the dis-
tance over which the head difference between the equilibrium
water table in the aquifer and the water level in the well is
dissipated. Values of R, were evaiuated by electrical resistance
network analog. An empirical equation was then developed to
refate R, 10 the geometry of the system. This equation is
accurate 10 within 10-25%, depending on how much of the
well below the water tabie is perforated or otherwise open. The
technique is appiicable to partially or completely penetrating
wells in uncontined aquifers. [t can aiso be used to estimate the
hvdraulic conductivity of confined aquiiers that receive water
from the upper contining layer through recharge or compres-
sion.

The vertical distance between the rising water level in the
wetl and the equilibrium water table in the aquifer must yieida
straight line when it is piotted on a logarithmic scaie against
time. This can be used to check the validity of field measure-
ments and to obtain the best-fitting line for calculating the
hydraulic conductivity. Permeabie aquifers produce rapidly
rising water levels that can be measured with fast-response
pressure transducers and strip chart recorders or x-y plotters.
The portion of the aquifer sampled for hydraulic conductivity
with the slug test is approximately a cylinder with radius R,
and a height somewhat larger than the perforated or otherwise
open section of the weil.

Hydraulic conductivity values obtained with the propos
slug test are compatible with those yieided by the auger |
and piezometer techniques where the geometries of the systé
overiap. and by a slug test for compieteiv penetrating wells in
confined aquifers.
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The Bouwer and Rice Slug Test — An Update’

by Herman Bouwer®

ABSTRACT

The Bouwer and Rice slug test was developed to
measure aquifer hydraulic conductivity around boreholes
(production, monitoring, or test wells). The wells can be
partially penetrating and partially screened, perforated, or
otherwise open. The slug test can be based on quickly with-
drawing a volume of water from the well and measuring the
subsequent rate of rise of the water level in the well, or by
adding a slug of water and measuring the subsequent rate
of fall of the water level in the well. While originally
developed for unconfined aquifers, the method can also be
used for confined or stratified aquifers if the top of the
screen or perforated section is some distance below the
upper confining layer. Anomalies (‘‘double straight line
effect”) sometimes observed in the measured rate of rise of
the water level in the well are attributed to drainage of a
gravel pack or developed zone around the well following
lowering of the water level. The effect of this drainage can
be eliminated by ignoring the early data points and using
the second straight line portion in the data plot for
calculation of hydraulic conductivity. The method is
applicable to any diameter and depth of the borehole,
provided that the dimensions of the system are covered
by the ranges for which the geometry factor R has been
worked out. The smaller the diameter of the hole, however,
the more vulnerable the results will be to aquifer heteroge-
neities and to inaccuracies in estimating effective well
diameters. Computer programs for rapid processing of the
field data have been developed.

2Contribution of the U.S. Department of Agriculture,
Agricultural Research Service.
Laboratory Director, U.S. Water Conservation
Laboratory, Phoenix, Arizona 85040.
Received December 1986, revised August 1988,
accepted September 1988.
Discussion open until November 1, 1989.
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INTRODUCTION

The slug test developed by Bouwer and Rice
(1976) permits the measurement of saturated
hydraulic conductivity (K) of aquifer materials
with a single well. The method consists of quickly
lowering or raising the water level in a well or hore-
hole from equilibrium and measuring its subsequent
rate of rise or fall, respectively. The method was
designed to measure K of the aquifer around the
screen or otherwise open portion of the well for
fully or partially penetrating wells in unconfined .
aquifers. Because of its simplicity, the Bouwer and
Rice slug test has become a frequently used tool in
ground-water investigations. This paper addresses
some of the experiences obtained with the method,
including the validity of falling level tests, use of
the method in confined aquifers, effect of draining
gravel packs on the rise of the water level, effect of
hole diameter, and computer processing of field
data. -

METHODOLOGY o
Geometry and symbols of a slug-tested well
are shown in Figure 1. The rate of flow of ground
water into the well when the water level in the well
is a distance y lower than the static ground-water
table around the well is calculated with the Thiem
equation as '

y

= 271KLe ——2——
Q= 27Kl TR Ty

1)
where Q = volume rate of flow into well;

K = hydraulic conductivity of aquifer around well;
L. = length of screened, perforated, or otherwise

open section of well; y = vertical difference between

water level inside well and static water table outside
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Fig. 1. Geometry and symbols for siug test on partiaily
penetrating, partially screened well in unconfined aquifer
with gravel pack and/or developed zone around screen.

well; Re = effective radial distance over which y is
dissipated; and ry, = radial distance of undisturbed
portion of aquifer from centerline.

Values of Re were determined with an
electrical resistance network analog for different
values of ry, Le, Lw, and H (see Figure 1 for mean-
ing of geometry symbols). The value of ry, is the
radius of the screened or open section of the well
plus the thickness of a sand or gravel pack and/or
of the developed zone around the well. Thus, ry, is
the radial distance from the center of the well to
normal K of the aquifer. Because the thickness of
the developed zone is almost never known, the
tendency is to ignore it and take only gravel or
sand packs into account.

The rate of rise dy/dt of the water level in the
well after the water level has been quickly lowered
some distance is

dy ~Q

- = 2
de nrd 2)

where r. is the radius of the casing or other section
of the well where the rise of the water level is

measured. If the water level rises in the screened or
open section of the well with a gravel pack around
it, the thickness and porosity of the gravel envelope
should be taken into account when calculating the
equivalent value of r. for the rising water level.
This calculation is based on the total free-water
surface area in the well and sand or gravel pack,
calculated as nrd + 7 (ry® — ré)n, where n is the
porosity, and ry, — r¢ is the thickness of the
envelope. The equivalent radius of a circle giving
this total area is then calculated as
[(1 = n)rd + nry?]*. For example, if the radius of
the screen or perforated casing is 20 cm and there
is 8 cm gravel pack with a porosity of 30 percent,
r. should be taken as 25.9 c¢m, while ry, 1s 28 cm.
Solving equation (2) for Q, equating the
resulting expression to equation (1), integrating,
and solving for K yields

K = ré In(Re/ryw) 1 , Yo

(3)
U 2Le t Yt
> where y, =y at time zero; and y; = y at time t.
AN The results of the analog analyses to evaluate

Re for various system geometries were expressed
>< in terms of the dimensionless ratio In(Re/rw). The

data could be fitted into two equations, one for

the case where Ly < H, and one where Ly =H.

The resulting equations were, respectively, =
lnBﬁ=[ 11 A+Bln[(H- Ly)/rw] _" @
I'w In(Lw/rw) Le/ty
R 1.1 o
and In—= [ + c ] )
I'w In(Lw/rw) Le/tw

where A, B, and C are dimensionless numbers
plotted in Figure 2 as a function of Le/ry .

aod oot Lol

| 5 [} 50 100

Lo datl gyl sl il -

500 1000 5000

"w

Fig. 2. Dimensionless parameters A, B, and C as a function
of Le/ry for calculation of In(Rg/ry).
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Fig. 3. Graph of log y¢ versus t for slug test on well in Salt
River Bed, 27th Avenue, Phoenix, Arizona.

Because y and t are the only variables in
equation (3), a plot of In y, versus t must show a
straight line. Thus, instead of calculating K on the
basis of two measurements of y and t (y, att =
0 and y, at t), a number of y and t measurements
can be taken and [In(y,/y;)] /t determined as the
slope of the best-fitting line through the y versus
t points on semilogarithmic paper (Figure 3). The
straight line through the data points can also be
used to select two values of y, namely, y, and yy,
along with the time interval t between them for
substitution into equation (3). Because drawdown
of the ground-water table around the well becomes
increasingly significant as the test progresses, the
points as in Figure 3 begin to deviate from the
straight line for large t and small y. Thus, only the
straight line portion of the data points should be
usﬁ;i to evaluate [In(y,/y¢)] /t for calculation of K
with equation (3).
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The slug test can be used on production wells,
test wells, observation wells, and monitoring wells.
Objectives for the measurements include charac-
terization of aquifer hydraulic conductivity for
modeling, ground-water recharge studies, and
ground-water pollution studies. The method is
particularly useful in ground-water contamination
studies because the slug test can be carried out on
the same wells used for ground-water quality
monitoring. Also, combining the resulting values of
hydraulic conductivity with the porosity of the
aquifer and slopes of the ground-water table or
piezometric surface permits the prediction of pore-
water velocities and, hence, the rate of movement
of pollution plumes and transport of contaminants.
The slug test can also be useful in determining
vertical distribution of hydraulic conductivities in
an aquifer system and other spatial variability of
hydraulic conductivity in studies of macrodisper-
sion and movement of contaminants.

Over the years, a number of questions and
comments about the slug test have been received.
These questions and comments are addressed in the
following sections.

DOUBLE STRAIGHT LINE EFFECT
Users of the slug test have observed that when

plotting log y versus t as in Figure 3, they some-
times get a double straight line as shown schemat-
ically in Figure 4. The first part (AB) is straight
and steep, whereas the next part (BC) is straight
and less steep. Then, at point C, the points begin
their expected deviation from the straight line as

LOG Yy

0 t
Fig. 4. Schematic of double straight line effect.
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"~ radius rw should be taken as the radial distance
- from the center of the well to the outer surface of
, the gravel pack. Where the double straight line is
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Fig. 5. Slug test for borehole with ground-water level below
{A), and above (B) top of screen or perforated section.

the drawdown around the hole becomes significant
relative to y,. The first straight line portion in
Figure 4 is probably due to a highly permeable
zone around the well (gravel pack or developed
zone), which quickly sends water into the well
immediately after the water level in the well has
been lowered (Figure 5A). Then, when the water
level in the permeable zone around the well has
drained to the water level in the well itself, the
flow into the well slows down and the points begin
to form a second, less steep, straight line (BC in
Figure 4). This second straight line is more indica-
tive of the flow from the undisturbed aquifer into
the well. Hence, segment BC should be used in cal-
culating K of the aquifer with equation (3). In the
original 1976 article, gravel envelopes or developed
zones were assumed to drain at the same rate as the
water level in the borehole when it is lowered for
the slug test, i.e., essentially instantaneously. How-
ever, some gravel packs or developed zones
apparently are not permeable enough to give such
instantaneous drainage.

If the ground-water table is above the screened
or open section of the borehole, and the water
level in the hole is not lowered so far that it drops
below the top of the open section (Figure 5B), the
gravel envelope or developed zone around the open
section cannot drain. The inflow into the hole then
is immediately controlled by the aquifer, and the
double straight line effect should not occur. If it
still occurs, it could indicate leakage around the
casing or grouting above the gravel pack.

Where the double straight line is due to a
gravel pack around the well, the effective well

due to a naturally developed zone around the wel’
ry is harder to evaluate and an “intelligent” esti-
mate must be made. It may also be possible to est1-
mate ry, from the value of y at point'B in Figure 4.
Considering the volume of water in the well
between y 4 and yp in Figure 4 to be due to the
drainage of the gravel pack or developed zone, and
knowing or estimating the drainable porosity of
the gravel pack or developed zone, the radial
extent of this zone can be calculated for evaluation
of ryy. Capillary fringe effects do not have to be
considered, since the capillary fringe was also
present in the pack or in the developed zone before
the water level was lowered. Because the rising
water level in the hole during the slug test will also
fill up the drained pore space of the gravel pack or
developed zone, the value of r¢ in the equation for
calculation of K should be adjusted to take this
effect into account, as discussed earlier in this
article.

Conceivably, a well could have a gravel pack
surrounded by a less permeable developed zone
before the original aquifer material is reached. This
could lead to a triple straight line effect, with an
intermediate straight line portion at point B, or :
curved transition zone at B if the hydraulic con- *
ductivity of the developed zone gradually decreases
until K of the original aquifer material is reached.
By the same token, portion AB in Figure 4 could
also be curved if the hydraulic conductivity of the
gravel pack or developed zone immediately around
the well decreases with radial distance from the
well.

FALLING WATER LEVEL TEST

The slug test was developed for a rising water
level in the borehole, as obtained by quick removal
of a certain volume or slug of water. This can be
achieved by bailing, (quick) pumping, or by
immersing a section of pipe filled with sand or
other ballast and closed with caps on both ends, or
other submersible object, in the borehole, letting
the water level in the borehole return to equilib-
rium, and quickly removing the submerged object.
The question is often raised: can the method also
be used when a volume of water is quickly added
to the hole and the subsequent rate of fall of the
water level in the hole is measured for calculatio
of K? The answer is yes, provided that the equilﬁ,
rium water level is above the screened or open
section of the borehole (Figures 1 and 5B). In this
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Fig. 6. Schematic of addition of water (hatched section) to
borehole with equilibrium water level below top of screen
or perforated section, with outflow of water into vadose
zone (horizontal arrows).

case, the outflow from the well due to the falling
water level occurs only through the screened or
open section of the well, and the flow system in
the aquifer is a true reverse of the flow system for
the rising water level after a slug of water has been
removed (ignoring, of course, eventual rises and
drawdowns of the ground-water table immediately
around the borehole if the aquifer is unconfined).
Thus, equations (3), (4), and (5) are also applicable
to the addition of a slug of water and measuring
the subsequent rate of fall of the water level in the
borehole for calculation of K of the aquifer around
the hole.

If the equilibrium water level in the borehole
is below the top of the screen or open section
(Figure 6), and water is added (hatched section in
Figure 6), the subsequent flow of water into the
aquifer due to the falling water level not only takes
place through the screen or perforations below the
original water table, but also through the vadose
zone above the original water table (arrows in
Figure 6). This increases the rate of fall of the
water level in the borehole beyond that caused by
inflow into the aquifer and leads to an overestima-
tion of K. The greater the ratio of y/L (Figure 6) in
this case, the more the slug test will overestimate K
if the measurement is based on adding water to the
hole and measuring the subsequent rate of fall of
the water level.

308

APPLICATION OF SLUG TEST TO
CONFINED AQUIFERS

Theoretically, the slug test (Bouwer and Rice,
1976) applies to aquifers where the upper bound-
ary is a plane source (rising water-level test) or sink
(falling water-level test), as in an unconfined
aquifer. However, because most of the head
difference y between the static water table and the
water level in the well is dissipated in the vicinity
of the well around the screen or perforated section,
the method should also be applicable to situations
where the upper boundary of the aquifer is an
impermeable or semipermeable plane, i.e., an
impermeable or semipermeable upper confining
layer. Thus the slug test should also give reasonable
values for K in confined, semiconfined, or stratified
aquifers. Theoretically, the larger the distance
between the top of the screened or open section of
the well and the upper confining layer (like Ly — L.
in Figure 1), the more accurate the resulting values
of K will be. In actuality, however, source
boundaries of ground water flowing into the well
in response to lowering the water level are hard to
define because of elastic deformation of aquifer
material and confining and interbedded fine-
textured layers, and because of leakage throug
semiconfining layers. '

EFFECT OF WELL DIAMETER

Theoretically, the Bouwer and Rice slug test
applies to any diameter of the borehole. Practically,
the hole dimensions should be selected so that the
geometry parameters are covered by Figure 2. The
larger ry, and L (Figure 1), the larger the portion
of the aquifer on which K is determined. For
layered aquifers, smaller values of L, may some-
times be preferable because they give more resolu-
tion and more information about the vertical dis-
tribution of K when the slug test is carried out at
different depths. Very small hole diameters (for
example 2 in. or 5 cm) should still give accurate
values for K, but the values apply to only a small
region around the well and, hence, are more sensi-
tive to spatial variability. Also, inaccuracies in the
estimates of the thickness of gravel envelopes and
developed zones have a greater effect on the calcu-
lated values of K where r. is small than where r is
large.

PROCESSING OF y VERSUS t
MEASUREMENTS
To calculate 1/t In(y,/y¢) for the appropriate
straight line portion of curves as in Figure 3 or 4,
two values of y on the straight line and their



corresponding values of t are read from the graph.
The natural logarithm of the ratio y,/y, is then
taken and divided by the difference between the
two values of t. For example, Figure 3 shows that
aty is 0.28 m and 0.001 m, t is 0 and 24 seconds,
respectively. This yields

1/t In(yo/yy) = 1/24 In(0.28/0.001) = 0.23 m/sec.
If 1/t In(y,/yy) is calculated from the slope of the
curve, the number of log cycles on the vertical scale
between the two points is divided by the time
increment and multiplied by 2.3 to convert to
natural logarithm. For example, Figure 3 shows
that the straight line from y, = 0.28 m to

yt = 0.001 m covers 2.4 log cycles. The time
increment between the two points is again 24
seconds, yielding 1/t In(y,/y;) = 2.3 X 2.4/24 = 0.23
m/sec, which is the same as calculated earlier. .
Because of different coordinate scales in plots of
log y versus t, the value of 1/t In(y,/y,) cannot be
taken as the actual slope of the straight line
portion!

ESTIMATING RATE OF RISE OR FALL OF
WATER LEVEL IN WELL
If the water level in a slug-tested well rises or
falls at a relatively slow rate, simple water-level
measuring devices and a stop watch may be all that
is needed to do the test. Fast-moving water levels,
however, require the use of a pressure transducer
and a fast-acting x-y plotter. To get some idea
about the rate of water-level movement that can be
expected in a slug-tested well and what equipment
to use, equation (3) can be solved for t and
In(yo/y.) can be taken as In 10 to calculate the
time tgqq, required for the water level in the well to
rise or fall 90% of the initial lowering or raising,
respectively, of the water level in the well. This
yields the equation
2
[ Re ©)

e Iw

ooy = 1.15

where K must be taken as the estimated or expected
value of K of the aquifer. Equation (6) yields

values of t that are 22 times greater than the t
values calculated by the tygy equation in the
original article (Bouwer and Rice, 1976), where
In(yo/y:) was erroneously taken as In 0.9, thus
yielding the time required for only 10% of the
water-level rise or fall to occur.

COMPUTER PROGRAMS

Where the Bouwer and Rice slug test is
routinely used, time for calculating K with equa-
tion (3) is saved by developing a computer program
in which values of L¢/ry, are stored for direct cal-
culation of In(Re/ry ) and K from the field data.
Such programs have been developed by several
users (see, for example, Pandit and Miner, 1986;
and Kemblowski and Klein, 1988). Also, a number
of users have designed forms for easy and system-
atic recording of field data.
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Abstract.

INTRODUGTION
;- Ferris and Kuowles [1954] introduced a
“method for determining the transmissibility of
< sn aquifer from observations of the water level
~in a well after 2 known volume of water is sud-
denly injected into the well. (See also Ferris
et al. [1962]). They reasoned that for practical
" purposes the well may be approximated by an
- instantaneous line source in the infinite region,

é for which the residual head differences due to
¢ the injection are described by

b o= (V/4xToe > ®
f where

‘ h = change in head at distance r and time ¢
due to the injection;
distance from the line source or center of

- ot
~
I

§ o well;
§ ¢ = time since instantancous injection;
= ¥ ¥ = volume of water injected; '
T = transmissibility of aquifer;

ta
It

cocflicient of storage of aquifer.

They reasoned further that the head H in the
injected well would be described closely by (1)
when r is set equal to the effective radius 7.
- [Jacob, 1947, p. 1049] of the screen or. open

hole. Then, since r, is small, the exponential ap-
" proaches unity quickly, so that the equation
a.pproaches H= V/47th which can be written

N

f BRI R (VY2 @
g To the extent that the equation is valid for a

.o 1 Publication authorized by the Director, U. S.
Geological Survey.
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A solution is pxcmnted for the change in water Icvel in a well of finite diameter
after a known voluine of water is suddenly injected or withdrawn. A set of type curves com-
puted from this soltiiion permiis a determination of the transmissibility of the aquifer. (Ixey
words Aquifer tests; groundwater; hydraulics; permeability) .

- pears to arise from the assumption that the in-
. jected well can be approximated by a line source.

-out the thickness of the aquifer (Figure 2). Sup-
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well of finite diameter, a determination of the -
transmissibility can be obtained from the slope
of a plot of head H wversus the reciprocal of:
time (1/t). .
Since- the volume of water injected into the . -7
well is =r,*H,, where r,,is the radius of the cas- :
ing in the interval over which the water level -
fluctuates and H, is the initial head increase in -
the well, equation 1 can be written

R/ Hy = (r}/4T¢ e_r’S/”v"{v- @)

and equation 2

can be written

H/Hy = r,*/4Tt 4 -

Racently Bredehoeft et al. [1966] demon-
strated by means of an electrical analog model
of a well-aquifer system that equation 3 gives a
satisfactory approximation of the head in an
injected well only after the time. ¢ is*large: -
enough for the ratio H/H, to be very small -
(see Figure 1). The ohserved discrepancy ap-

We present here an exact solution-for the ..
head in and around a well of finite diameter
after the well is instantaneously charged thh a
known volume of water. E e

- _ ANALYSIS S

Consider a nonflowing well cased to the top of ‘
a hemogeneous isotropic artesian aquifer of uni- -
form thickness, and screened (or open) through- -

pose that. the well is instantaneously" charged.” :
with a volume ¥V of water. (We will consider
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Fig. 1. Comparison of analog results with curve
representing line-source solution.

an injection as a positive charge and a with-
drawal as a negative one.) The water level in
the well instantaneously moves to the height
H, = V/ar,? above or below its initial level and
immediately begins to return to its initial level

-according to some function of time H (¢). Mean-

while the head in the surrounding aquifer varies
according to h(r, ¢). Our objective is to find a
solution for A(r, ¢) and H(¢). The inertia of
the column of water in the well will be neglected.
(See, in this connection, Bredehoeft- et al.
[1966]). Since the solution to be obtained can
be superposed on any initial condition, we can
simplify the problem without loss of generality

by assuming that the head is initially uniform.

and constant.
The problem is described mathematically by

’n/or® + 1/r(dR/0r) .
= S/T(dh/30)

hr, + 0,8 = H(Y)
h(,

r>r) (5
t> 0 (5a)

R it b

(8k(r, + 0, p)]/or

h = —-j; _ﬂ“'/"{J (ur/r)

D=0 (>0 ()

2mr T[9h(r, + 0, t)]/ér e
= 1rr,,2(E9H(t)/at) (t> | 0) (5¢)

Wr,0) =0  (r>r) (5d)

Q) = I, = V/m® (50 2§

Lquation 5 is the differential equation govern- <.
ing nonsteady radial flow of confined ground- :4
water. (See, for example, Jacob, 1950, p. 333.)
Boundary condition 5a states that after the first *
instant the head in the aquifer at the face of the
well is equal to that in the well. Boundary con- T
dition 5b states that as r approaches infinity “§.
the change in head approaches zero. Equation *
5¢ cxpresses the fact that the rate of flow of .§ .
water into (or out of) the aquifer is equal to the “#
rate of decrease (or increase) in volume of water’ §
within the well. The conditions 5d and 5¢ state .:
that initially the change in head is zero every- .,
where outside the well and equal to. H, mSldB' '
the well.

By applying the Laplace transform with re-
spect to time the problem is reduced to

a°h/or® + 1/r (Oh)3r) = (S/’I') (ph) (6)
i(o,p) =0 -(6a)

P

TFig. 2. Idealized

‘The head H(t) inside
stituting 7 = r, in equ.

H= (sﬂoa/#) fo i

Values of I /H, cor.
tegrating equation 9 an
computed from the I
tions 3 and 4, are give:
the values from Tabic
family of five curves
‘mensionless time par:
‘curve for each of five
a = r°8/r Also
'curve are the values ¢

&

= (r,>/2r,T)[ph(r, + 0, p) — Ho] (6b)

Y

for which the solution is

- 3 r.SH, Ko(rg)
Wr, p) = Talr.gKo(rug) + 2aKo(ru)]

where ¢ = (pS/T)%, and & = 7,°S/r .2
The solution A(r, t) is the inverse transform
which is available from the analogous problem’

in heat flow [Carslaw and Jaeger, 1959, p 342
!

2H, S L Itis apparent, from *

Tigure 3 that the line-
proposed by Ferris an:
close approximation of

9 only for large values
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ranged from. 0.01 to ¢

™

70 = 2]~ Y;@r/r.);
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AQw) = uJo(u) - 2aJ1(u)
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‘% . The head H(t) inside the well, obtained by sub-
. stituting 7 = r, in equation 8, is

H = SHo/d) /0 TP gl AW (9)

Values of H/H, computed by numerically in-
wegrating equation 9 are given in Table 1. Values
computed from the line-source solutions, equa-
tions 3 and 4, are given in Table 2. In IFigure 3
the values from Table 1 are represented as a
family of five curves of H/H, versus the di-
mensionless time parameter 8 = 1't/r,%, one
curve for each of five values of the parameter
a = r58/r. Also represented, by a dashed
curve, are the values computed from equation
4.

It is apparent from Tables 1 and 2 and from -
. Figure 3 that the line-source solutions 3 and 4

proposed by Ferris and Knowles [1954] give a
close approximation of the finite-source solution
9 only for large values of the time parameter

< Tt/r2. The approximation seems to be accepta-
. ble for T¢t/r.? greatdr than 100 (or, equivalently,

for H/H, less than about 0.0025). (In the test
at Speedway City, Indiana, used by Ferris and

Knowles to exemplify their method, H/H,

ranged from 0.01 to 0.001, and the value of

7

TFig. 2. Idealized representation of a well into which a volume V of water is suddenly
injected.

transmissibility determined from these data .

agreed fairly well with one obtained by another-:
method.) . : o T

A family of type curves plotted on semilog-
arithmic paper, as in Figure 3, permits a de-
termination of the transmissibility. The method
is similar to the Theis graphical method [Wen-
zel, 1942]. A test on a well near Dawsonville,
Georgia, will be used to demonstrate the method.
This well is cased to 24 m with 15.2-ecm (6-inch)

_casing and drilled as a 15.2-cm open hole to a

depth of 122 m. Figure 4 is a reproduction of a
chart showing the hydrograph of the well after
the sudden withdrawal of a long weighted float
from the well. The weight of the float was 10.16
kilograms, and hence by the principle of Archi- ™
medes it had displaced a volume of 0.01016 m® .
of water when floating in the well. Its with-
drawal was therefore equivalent to a negative
charge of V = 0.01016 m’. From the relation
H, = V/=r/ the initial head change is found to
be H, = 0.560 m. -

The hydrograph in Figure 4 was recorded
electrically from a pressure transducer, which
was suspended below the water surface in. the
well. Table 3 lists data from.this chart. To de-
termine the aquifer .constants the data are
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TABLE 1. Values of H/H, for a. Well of Finite Diameter

(computed from equation 9)

o H/H,
Ttfr? a = 107! a = 1077 a = 1073 o = 1074
103 0.9771 0.9920 0.9969 0.9985 0.9992
;I?g 22 184« 0.9658 0.9876 0.9949 0.9974 0.9985
4.64 X 107 0.9490 0.9807 0.9914 0.9954 0.9970
1.00 X 102 0.9238 0.9693 0.9853 0.9915 0.9942
2.15 X 1072 0.8860 0.9505 0.9744 0.9841 0.9888
4.64 X 107 0.8293 0.9187 0.9545 0.9701 0.9781
1.00 X 107 0.7460 0.8655 0.9183 0.9434 0.9572
2.15 X 10 0.6289 0.7782 0.8538 0.8935 0.9167
4.64 X 107 0.4782 0.6436 0.7436 0.8031 0.8410
1.00 X 10° 0.3117 0.4598 0.5729 0.6520 0.7080
2.15 X 100 0.1665 0.2597 0.3543 0.4364 0.5038
4.64 X 100 0.07415 0.1086 0.1554 0.2082 0.2620
7.00 X 100 0.04625 0.06204 0.08519 0.1161 0.1521
1.00 X 10t 0.03065 0.03780 0.04821 0.06355 . 0.08378
1.40 X 10t 0.02092 0.02414 0.02844 0.03492 0.04426
2.15 X 10¢ 0.01297 0.01414 0.01545 0.01723 0.01999 . . .
3.00 X 100 0.009070 . 0.009615 0.01016 0.01083 0.01169
4.64 X 100 0.005711 0.005919 0.006111 0.006319 - 0.006554
7.00 X 10t 0.003722 0.003809 0.003884 0.003962  ~ 0.004046
. 1.00 X 102 0.002577 0.002618 .  0.002653 0.002688 0.002725
' 2.15 X 10 _0.001179 0.001187 0.001194 0.001201 0.001208

plotted on semilogarithmic paper of the same
scale as that of the -type curves in Figure 3,
and this plot is superposed on the type curves.

With the arithmetic axes coin_cidcn(;, the data
plot is translated horizontally to a position
where the data best fit the type curves, as

TABLE 2. Values of H/H, for Line-source Approximation of a Well

Tt/r.2

H/H, from equation 3

a = 1071 a = 1072

a = 103

= 107¢ a =107

shown in I

XX
T
oo
d 4

100
100

COOAMORVMCERSE

X XXX XXX XXX XX XXX XXX X
p—
(=}
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HOODO RO : o
S8 REnBE38382n88nseroomo

102

0.000000
0.001035
0.2463
2.052
3.635
3.144
1.947
1.035
0.5105
0.2438
0.1150
0.05359
0.03558
0.02494
0.01783
0.01162
0.008326
0.005385
0.003570
0.002499
0.001163

20.52
36.35
31.44
19.47
10.35
5.105
2.438
1.150
0.5359
0.2494
0.1162
0.05385
0.03570
0.02499
0.01786
0.01163
0.008333
0.005388
0.003571
0.002500

104.7

103.5
51.05
24.38
11.50

5.359
2.494
1.162
0.5385
0.2499
0.1163 .
0.05388
0.03571

o
243.8 249.4
115.0 . 116.2
53.59 53.85
24.94 24.99 ©
11.62 11.63
5.385 5.388 .
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0.5388
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©10.2500 the curves t
. 0,1163 ¢ plot in the ;
©.0.05388 ample 5ust c
.. 0.03571 would be S
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9992
0985
. 0970
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3781
3572
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3038
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0001208
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a position
‘De curves, as

H/H, from
eq. 4

250.0
116.3
5%.88
25.00
11.63
5.338
2.500
1.163
0.5388
0.2500
0.1163
0.05388
0.03571
0.02500
0.01786
0.01163
0.008333 .
0.005388
0.003571
0.002500
0.001163
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00—

i g garal 1 |
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which water level -
fluctuates

S = Storage coefficient —|
of aquifer

107 10 10°
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Tig. 3. Type curves for instantaneous charge in

§ shown in Figure 5. In this position the time
g ¥.t = 11 sec on the data coordinates is found to
¥ "'j overlie the value T't/r,* = 1.0 on the type-curve

“ - coordinates. Hence the transmissibility is com-
puted to be

10°

well of finite diameter.

The deternfination of T is not so sensitive to s i
the choice of the curves to be matched. Whereas “.-
the determined value of S will change by an

_ Lo’ _ (1.0)(7.6)

= 5.3 cm’/sec

== (11)

" In principle the coefficient of storage can be

. determined by interpolating from its values for -

the curves that lie on either side of the data

“plot in the matched position. Thus, in the ex-

ample just described, the coefficient of storage

would be 8 = 10, since for this well r, = 7.,

50 that @.= S, and the points fall on the curve

“for @ = 107, However, because the matching of

data plot to the type curves depends upon the

shapes of the type curves, which differ only

- slightly when « differs by an order of magnitude,
‘a determination of S by this method has ques-
tionable reliability. !

Fig. 4. Hydrograph of ., well - at " Dawsonville,
Georgia, showing response of water level to th
sudden withdrawal of a weighted float.
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TABLE 3. Rise of Water Level in Dawsonville
Well after Instantaneous Withdrawal
of Weighted Float

¢ (sec) 1/¢ Head (m) H (m)

.896
.336
439
504
051
.583
.616
644
.672
691
.709
.728
747
756
765

-1

0.333
0.167
0.111
0.0833
0.0667
0.0556
0.0476
0.0417
0.0370
0.0333
0.0303
0.0278
0.0256
0.0238
0.0222
0.0208
0.0196
0.0185
0.0175
0.0167
0.0159

p&-.

i
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order of magnitude when the data plot.is moved
from one type curve to another, that of 7' will
change much less. From a knowledge of the
geologic conditions and other considerations one
can ordinarily estimate S within an order of
‘magnitude and thereby ecliminate some of the
doubt as to what value of « is to be used for
matching the data plot.

Figure 6 shows the data from the test on the
Dawsonville well plotted according to the Fer-
ris-Knowles method. The points do not fall

along a straight line as postulated in this method .

but, instead, fall along the trace of the type
curve for « = 107* which has been transferred
from Figure 5. Also shown is a straight line
through the origin whose slope, when used ac-
. cording to the Ferris-Knowles method, will yield
the transmissibility of 5.3 cm?/sec obtamed by
matchmg thé fata to the type curves.

CONCLUSION

The judgment of an experienced hydrologist
is needed to decide the significancs, if any, of a
determination of T by the method of instantane-

H/H,

1.0

0.9
Type curve for a=10"?

08 (See Fig. 3)
rn=r=7.6 cm.

o
14

0.6 _ (1.0)(7.6)*

T n

07

05 =53 cm¥/sec._]

04—
Dots represent

data from test on

0.3 |-well atDawsonville
(See Table 2 |~

0.2

1.0

— | t=1sec

O

Fig. 5. Plot of data from test at Dawsonville,
Georgia, superposed on type curve.

ous charge. As I‘ems et al. [1962] properly -

warned

the duration of a ‘slug’ test is very short,
hence the estimated transmissibility deter-
mined from the test will be representative
only of the water-bearing material close to the
well. Serious errors will be introduced unless
the . . . well is fully developed and com-
pletely penetrates the a.quxfer. o :

Few wells completely penetrate an aquer but
" it is nevertheless possible under some circum-

stances for a hydrologist to derive. useful in

formation from a test on a partially penetrating -

well. Since the vertical permeabilities of mos
stratified aquifers are only small fractions o

the horizontal permeabilities, the induced flow ™

within the small radius of the cone that.de
velops during the short period of observation i
likely to be essentially 2-dimensional. There

fore, the determined value of -7 would represent -
approximately the transmissibility of that part

of the aqu:

open, prov
. homogence

to the bedd

--radius 7, ca

" Bredehoeft,

Papadopu
aquifer sy.
- Resources

1 Carslaw, IH.

‘»

- Heat in S
~London, i

N I’ems, J. G.
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H/H,
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transferred from Fig. 3-7//
-

“from test on well at

I

“w
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{See tabkle 2) N

«—Line whose slope yields
T =53 cm?/sec. obtained
trom type curve match

(See Figure 5)

J

{
¢] 0.05
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of the aquifer in which the well is screened or
. open, provided that the aquifer is reasonably
homogeneous and isotropic in planes parallel
to the bedding and provided that the effective
- radius 7, can be estimated closely.

£
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M-0501

RISING HEAD FIELD DATA
NAS ALAMEDA, CTO-121

1991

SE1000B

Environmental Logger

09/20 17:23

Unit# 00515 Test# 3

INPUT 1: Level (F) TOC

Reference
Scale factor
Offset

Step# 0 09/20 09:50

0.00
10.09
0.00

Elapsed Time Value
(min) (ft)
0.0000 0.00
0.0033 0.13
0.0066 7.40
0.0099 -3.02
0.0133 3.33
0.0166 1.90
0.0200 1.73
0.0233 1.76
0.0266 1.68
0.0300 1.69
0.0333 1.64
0.0500 1.47
0.0666 1.32
0.0833 1.18
0.1000 1.06
0.1166 0.95
0.1333 0.85
0.1500 0.77
0.1666 0.70
0.1833 0.64
0.2000 0.58
0.2166 0.54
0.2333 0.51
0.2500 0.48
0.2666 0.46
0.2833 0.44
0.3000 0.42
0.3166 0.41
0.3333 0.39
0.4167 0.34
0.5000 0.31
0.5833 0.29

Elapsed Time  Value

0.6667
0.7500
0.8333
0.9167
1.0000
1.0833
1.1667
1.2500
1.3333
1.4166
1.5000
1.5833
1.6667
1.7500
1.8333
1.9167
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000
6.0000
6.5000
7.0000
7.5000
8.0000

0.27
0.25
0.24
0.23
0.22
0.21
0.20
0.19
0.18
0.17
0.17
0.16
0.15
0.15
0.14
0.14
0.14
0.11
0.09
0.08
0.07
0.06
0.06
0.05
0.05
0.05
0.05
0.05
0.05

M-05-01
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AQTESOLV RESULTS
Version 1.10

v./08/92 12:11:49

TEST DESCRIPTION

Data set.....cceee.e m0501z.set
Data set title..... RISING HEAD RESULT, M-05-01
Company...«ceeeeeee J.M.MONTGOMERY, CONSULTING ENG
Project......cc.0 2738.0257
Client....cceeeeeen NAVY - WESTDIV
Location..... ceeees SITE 5
Test date.......... September 20, 1991
Knowns and Constants:
No. of data points............ ceeess 55
Radius of well casing......¢...c..... 0.083
Radius of well.....cieeeeeeeeenncees 0.19
Aquifer saturated thickness..... cesse 5.9
Well screen length....... ce e ee s .. 5.9
Static height of water in well...... 5.9
Log(Re/RW) e et e venvennnns chcseseoneen 2.6
B, B, Cuiirirnrrnnnnnonnnnnoneannas .. 0.000, 0.000, 2.002

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate ] _y
K = 6.5137E-004 fF/min = 3.3 %10 'em|sec
y0 = -6.5343E+019

<L LLLLLLLLLLLLLL L L LKL L LKL LKL LKL L L LKL LKL LK LKLKLKLKLKDDDDDDDDDD35D5D55555335553555555D55>555>>

TYPE CURVE DATA

K = 7.71630E-004
y0 = 3.68201E-001
ime Drawdown Time Drawdown Time Drawdown

0.000E+000 3.682E-001 8.000E+000 6.306E-003



DATA 8ET:
BBl 00t
 IFRXNNY!

AQUI FER TYPE:
Unsonflned
SOLUTION METHOD:

TEST DATE:

1. —— Joptombor 24, 1991
— E ESTIMATED PARAMETERS:
s R K = 6.6007¢83 ft{min
o N ] YO = 0.371 ft
I
~ . — TEST DATA:
I
-t
re = 6.003 1t
o1 E e . ER R
[ o o o o 4 A IR X
= _ e 6.0 11
0.01 IlllllJ_llIllllllllIIlllJlllllllllllllllllllllllll
0. 1.3 2.6 3.9 5.2 6.5
Time (min)
RISING HEAD RESULT, M—05-01
J.M.MONTGOMERY, CONSULTING ENG Cliant: NAVY — WESTDIV
Projeet Me.: 2738.0257 Losatlen: SITE 5




M-05-02

RISING HEAD FIELD DATA
NAS ALAMEDA, CTO-121

1991

SE1000B

Environmental Logger

09/20 17:21

Unit# 00515 Test# 1

INPUT 1: Level (F) TOC

Reference
Scale factor
Offset

0.00
10.09
0.00

Step# 0 09/20 09:11

Elapsed Time Value
(min) (ft)
0.0000 0.02
0.0033 -0.05
0.0066 4.58
0.0099 4.31
0.0133 0.31
0.0166 2.34
0.0200 2.80
0.0233 2.30
0.0266 1.66
0.0300 1.51
0.0333 1.43
0.0500 1.17
0.0666 0.95
0.0833 0.77
0.1000 0.63
0.1166 0.50
0.1333 0.42
0.1500 0.35
0.1666 0.30
0.1833 0.27
0.2000 0.24
0.2166 0.21
0.2333 0.20
0.2500 0.18
0.2666 0.17
0.2833 0.16
0.3000 0.15
0.3166 0.14
0.3333 0.13
0.4167 0.10
0.5000 0.08
0.5833 0.07

Elapsed Time __ Value

0.6667
0.7500
0.8333
0.9167
1.0000
1.0833
1.1667
1.2500
1.3333
1.4166
1.5000
1.5833
1.6667
1.7500
1.8333
1.9167
2.0000
2.5000
3.0000

0.06
0.05
0.04
0.03
0.03
0.02
0.02
0.02
0.02
0.01
0.02
0.00
0.01
0.01
0.01
0.01
0.00
0.00
0.01

M-05-02
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AQTESOLYV RESULTS
Version 1.10

v_,08/92 12:43:08

TEST DESCRIPTION

Data set........... m0502z.set
Data set title..... RISING HEAD RESULT, M-05-02
CompPaANY . .cceeoocoees J.M.MONTGOMERY, CONSULTING ENG
Project..... et eeaes 2738.0257
Client....ccceeennn NAVY - WESTDIV
Location........... SITE 5
Test date......... . September 20, 1991
Knowns and Constants:
No. of data points......cceceevecnn . 38
Radius of well casing..........c.... 0.083
Radius of well......cieeeveeeeeeesss 0.19
Aquifer saturated thickness......... 7
Well screen length..........ccccecve 7
Static height of water in well...... 7
LOg(RE/RW) ¢ et v e veenneeesnoccanosocas 2.744
A, B, C.iiieteeeeecocccscecssssacsaans 0.000, 0.000, 2.191

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate ‘ -3
K = 3.3273E-003 f/min = LF*I° cm|stc
yo =  7.6140E-001

<L LLLLLLLLLLLLLLLLLL LKL L L L L LKL LKL LKL LKLKLKLKLKKDDDDDDDDDDD53D5 353553553555 5553555555>5>

TYPE CURVE DATA

K = 3.29676E-003
yo0o = 2.77779E-001
ime Drawdown Time " Drawdown Time Drawdown

0.000E+000 2.778E-001 2.000E+000 2.103E~003



H/HO (ft)

10.

0.1

0.01

DATA S8ET:
w02z, 001
Hpteg e

lIIlllIIlllllllillIllIIIIIIIIIlllllllllllllllll

AQUI FER TYPE:
Vneenflned
SOLUTION METHOD:
Qonwer-Riaoe

TEST DATE:
Sapltoember 2¢, 1901

=
=
-
-
=
=
-

I 31 11IT

1

ESTIMATED PARAMETERS:

K = 0,.00329 ftimln
y¢ = 0.270) (1t

]
o
o~
o

11 llllll

o0 °

%

TEST DATA:

B0 = 1.64 (12
re =~ 0.083 |t
re = 0.18 {1t
1. 1t
1. 1t
1. 1t

i
1

L
]
1

1 IIIIII
1 1 lllld

o
(<]
1

1

lllillllllllllllllIIlllllllIlIIl llllILlLlLlLll

0. 0.4 0.8 1.2 1.6 2.
Time (min)

RISING HEAD RESULT, M—05-02

J.M.MONTGOMERY, CONSULTING ENG Client: NAVY — WESTDIV

Prejoet

2738.0257 Location: SITE S




M-05-03

RISING HEAD FIELD DATA
NAS ALAMEDA, CTO-121

1991

SE1000B

Environmental Logger

09/20 17:32

Unit# 00515 Test# 9

INPUT 1: Level (F) TOC

Reference
Scale factor
Offset

Step# 0 09/20 12:25

0.00
10.09
0.00

Elapsed Time Value
(min) (0]
0.0000 0.01
0.0033 4.37
0.0066 5.03
0.0099 -0.86
0.0133 1.68
0.0166 1.52
0.0200 1.51
0.0233 1.48
0.0266 1.43
0.0300 1.39
0.0333 1.35
0.0500 1.21
0.0666 1.08
0.0833 0.98 -
0.1000 0.89
0.1166 0.81
0.1333 0.74
0.1500 0.69
0.1666 0.63
0.1833 0.58
0.2000 0.54
0.2166 0.50
0.2333 0.47
0.2500 0.44
0.2666 0.41
0.2833 0.39
0.3000 0.36
0.3166 0.34
0.3333 0.32
0.4167 0.25
0.5000 0.20
0.5833 0.17

Elapsed Time Value

0.6667
0.7500
0.8333
0.9167
1.0000
1.0833
1.1667
1.2500
1.3333
1.4166
1.5000
1.5833
1.6667
1.7500
1.8333
1.9167
2.0000

0.15
0.13
0.11
0.09
0.08
0.07
0.06
0.06
0.06
0.05
0.05
0.04
0.04
0.04
0.04
0.04
0.03

M-05-03



CLLLLLLLLLLLLLLLLLLLLLLLLLLLL L L LKL LKL LKL LLKLKDDOODDDDDDDD5DDD55D5 3335355555555 555555>>

AQTESOLYV RESULTS
Version 1.10

v_,08/92 12:56:53

TEST DESCRIPTION

Data set........... m0503z.set
Data set title..... RISING HEAD RESULT, M-05-03
company....«s« eeses J.M.MONTGOMERY, CONSULTING ENG
Project.......cc.e 2738.0257
Client.....croceeeee NAVY - WESTDIV
Location........... SITE 5
Test date.......... September 20, 1991
Knowns and Constants:
No. of data points......cveeeeveecnn 44
Radius of well casing............... 0.083
Radius of well....ccievieeeeeaeees.s 0.19
Aquifer saturated thickness......... 6.74
Well screen length...... cesecsccsess 6.74
Static height of water in well...... 6.74
LOG(RE/RW) ¢ et v eeeeeeecoseanocncansaas 2.712
A, B, C......... ceesoasse s eesecess e 0.000, 0.000, 2.146

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate -3
K = 2 72948-003 F/min = L4%10 7 cm|s0c
yo = 7.6140E-001

<LLLLLLLLLLLLLLLLLLLL LKL L LKL L L LKL L LKL LLKLKLKLKLKLKDDDDDODODODDDDD035355D3553555D3D5553555>5>>

TYPE CURVE DATA

K = 2.58910E-003
y0 = 5,04242E-001
ime Drawdown Time Drawdown Time Drawdown

0.000E+000 5.042E-001 2.000E+000 1.203E-002



10.

1.
Q
I
~
T
0.1
0.01

LI Illlq

41 Illl”

§

l

1 & 1 11111

lllllllllllllll]lllllllllIIllIlllllllllllllllllll

0.

Time (min)

DATA SET:
albesz. s
111002

AQUI FER TYPE:
Vneenflnaed
SOLUTION METHOD:
lesver-Rice

TEST DATE:
Soptombor 20, 1991

ESTI MATED PARAMETERS:

K - 0.002814 ftimln
YO = 0.4001 (1t

0.4 0.8 1.2 1.6 2.

TEST DATA:

50 = 1.83 f1
re = 0.003 It
re = 0.18 f¢
L o= 0,74 ¢t
b = 4. 74 (1t
= .74 112

RISING HEAD RESULT, M—05-03

J.M.MONTGOMERY, CONSULTING ENG

Clieont:

NAVY — WESTDIV

Prejeet

Me.: 2738.0257

Lesatloen:

SITE §




M-05-04

RISING HEAD FIELD DATA
NAS ALAMEDA, CTO-121

1991

SE1000B

Environmental Logger

09/20 17:

Unit# 00515 Test# 7

INPUT 1: Level (F) TOC

Reference
Scale factor
Offset

Step# 0 09/20 11:29

30

0.00
10.09
0.00

Elapsed Time Value
(min) (f)
0.0000 -0.03
0.0033 0.00
0.0066 1.26
0.0099 6.84
0.0133 6.79
0.0166 1.58
0.0200 1.44
0.0233 2.18
0.0266 1.47
0.0300 1.92
0.0333 1.69
0.0500 1.60
0.0666 1.49
0.0833 1.40
0.1000 1.30
0.1166 1.22
0.1333 1.14
0.1500 1.07
0.1666 1.00
0.1833 0.93
0.2000 0.87
0.2166 0.82
0.2333 0.76
0.2500 0.72
0.2666 0.68
0.2833 0.64
0.3000 0.61
0.3166 0.57
0.3333 0.55
0.4167 0.45
0.5000 0.40
0.5833 0.36

Elapsed Time _ Value

0.6667
0.7500
0.8333
0.9167
1.0000
1.0833
1.1667
1.2500
1.3333
1.4166
1.5000
1.5833
1.6667
1.7500
1.8333
1.9167
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000
6.0000
6.5000
7.0000
7.5000
8.0000
8.5000

0.32
0.30
0.28
0.27
0.26
0.25
0.23
0.23
0.21
0.21
0.20
0.19
0.19
0.18
0.17
0.15
0.16
0.13
0.11
0.10
0.09
0.08
0.08
0.07
0.07
0.07
0.06
0.05
0.05
0.04

M-05-04



<€KLL LLLLLLLLLLLLLL LKL L LKL L LKL LKL LK LKLLKLKLKLKLIDDIDDODODDO55 5553555 DDDOOSDDDOOOOOD53555555S

AQTESOLV RESULTS
Version 1.10

08/92 ' 13:14:44

TEST DESCRIPTION

Data set........... m0504z.set

Data set title..... RISING HEAD RESULT, M-05-04
COmMPANY .- -vcoeoeeenas J.M.MONTGOMERY, CONSULTING ENG
Project............ 2738.0257

Client............. NAVY - WESTDIV
Location....cee0eee SITE 5

Test date.......... September 20, 1991

Knowns and Constants:

No. of data points.......ccveevneeenn 52

Radius of well casing.....cceeees... 0.083

Radius of well......oveeevecensesess 0.19

Aquifer saturated thickness......... 7.25

Well screen length........ccc00euuenn 7.25

Static height of water in well...... 7.25

Log(Re/RW) ...... ceeesssccssnns ceeeces 2.773

A, B, Ciiiterrrrnsoescscsananas seeess 0,000, 0.000, 2.235

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate -4
K = 5.1637E-004 f+/min = 2.L>XI0 “-MIS“—
yo = =3.0094E+020

<L LLLLLLLLLLLLLLLLLLLLLL LKL L LKL LKL LK LKLLLKLIDDDDOODDDOODODODODDSOSDOOOOOODOSDDSSSSS55>>>>

TYPE CURVE DATA

K = 6.55152E-004
Y0 = 4.23128E-001
'ime Drawdown Time Drawdown Time Drawdown

0.000E+000 4.231E-001 9.000E+000 4.817E-003



H/HO (ft)

]

0.1

] lllllq

0.01 lllllljllllllllllllllllllllllIlllllllllllllllllll

DATA SET:
B4z, s01
RFRIINY!

AQUI FER TYPE:
Uneontlned
SOLUTION METHOD:
Beaver-Riae

TEST DATE:
Saptoembor 20, 19981

ESTIMATED PARAMETERS:

K = 0.0800011 ttjmla
yO = 0.4240 It

1 1 llllll

TEST DATA:

e = (.82 ¢
re = 0.083 1
re = 6.19
L = 7,28 ft
b = 7.28 t1
= 7.26 11t

1

AN II

0. 1. 2. 3. 4. 5.
Time (min)
RISING HEAD RESULT, M—05-04
J.M.MONTGOMERY, CONSULTING ENG Clieont: NAVY — WESTDIV
Prejoeet Me.: 2738.0257 Lesatlos: SITE 5




M-05-05 Elapsed Time _ Value M-05-05

RISING HEAD FIELD DATA 1.4166 0.17

NAS ALAMEDA, CTO-121 1.5000 0.15

1991 1.5833 0.14

1.7500 0.14

SE1000B 1.8333 0.13

Environmental Logger 1.9100 0.13

09/20 17:47 2.0000 0.12

2.5000 0.10

Unit#est# 5 3.0000 0.08

3.5000 0.07

INPUT 1: Level (F) TOC 4.0000 0.06

4.5000 0.05

Reference 0.00 5.0000 0.05

Scale factor  10.09 6.0000 0.05
Offset 0.00

Step# 0 09/20 10:43

Elapsed Time Value

(min) ®

0.0000 0.52
0.0033 2.52
0.0066 5.86
0.0099 4.94
0.0133 1.90
0.0166 1.94
0.0200 1.91
0.0266 1.84
0.0300 1.81
0.0333 1.78
0.0666 1.52
0.0833 1.40
0.1000 1.29
0.1166 1.18
0.1333 1.08
0.1500 0.99
0.1666 0.90
0.2000 0.76
0.2166 0.70

0.2500 0.59
0.2666 0.55

0.2833 0.51
0.3166 0.46
0.3333 0.44
0.5000 0.33
0.5833 0.29
0.6667 0.27
0.8333 0.24
0.9167 0.22
1.0000 0.21
1.1667 0.19

1.2500 0.18



<L LLLLLLLLLLLLLLLLLLL LKL LKL L LKL LKL L LLLKLKLKLKLKDDODDDDDOODDOD55555355553533D55355555>>>>

AQTESOLYV RESULTS
Version 1.10

U.,08/92 13:38:57

TEST DESCRIPTION

Data set....cceccee m0505z.set

Data set title..... RISING HEAD RESULT, M-05-05
Company..«..s« eess J.M.MONTGOMERY, CONSULTING ENG
Project....... ceess 2738.0257

Client...ceveees ... NAVY - WESTDIV
Location....eeee. .. SITE 5

Test date.......... September 20, 1991

Knowns and Constants:

No. of data points............ ceeess 39

Radius of well casing.......ceec.... 0.083

Radius of well.....cceeeveveaeeeeass 0.19

Aquifer saturated thickness..... ceee 6.2

Well screen length......ccveveeeeee. 6.2

Static height of water in well...... 6.2

Log(Re/RW)...... cseeaas cecesrecssees 2.642

A, B, C....... e e seceess e e s essseess 0.000, 0.000, 2.053

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

e

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate . -
K = 9.4307E-004 4t [min = 4.B¥ 10 ¥ emsec
yO = =-3.0094E+020

<LLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLKLKLKKLKLKDDDDDODDDDDO3DDD5553D3D3D33555335355555>>

TYPE CURVE DATA

K = 9.77018E-004
yO0 = 4.21785E-001
ime Drawdown Time Drawdown Time Drawdown

0.000E+000 4.218E-001 6.000E+000 7.771E-003



H/HO (ft)

DATA SET:
nesebz. 001

10.

0.1

L llllq

0.01 llllllIllIlllllllllIllllllllllllllllllllllIllllll

llllll1lllllllllll IR Illlllllllllllllll s1j1802

AQUI FER TYPE:
Yaneentlaed
8OLUTION METHOD:
Qeevwer-Riee

TEST DATE:
Septombor 24, 1941

1 1111

ESTI MATED PARAMETERS:

K = 0.0000836 1t mln
1O = 0.4084 11

111 lllll

TEST DATA:

£ = 1,81 ¢
re = 0.083 ¢
re = &.18 f1t
L= 8.3 11
b = §.2 11
0« 9.2 11

1 1 4 llll] 1

0.

1. 2. 3. 4. 5.
Time (min)

RISING HEAD RESULT, M—05-05

J.M_.MONTGOMERY, CONSULTING ENG Client: NAVY — WESTDIV

Prejoest

2738.0257

Lesation: SITE 5




M-06-01

RISING HEAD FIELD DATA
NAS ALAMEDA, CTO-121

1991

SE1000B

Environmental Logger

09/26 18:

Unit# 00515 Test# 1

INPUT 1: Level (F) TOC

Reference
Scale factor
Offset

Step# 0 09/26 09:37

46

0.00
10.09
0.00

Elapsed Time Value
(min) ()
0.0000 0.00
0.0033 2.75
0.0066 2.68
0.0099 2.00
0.0133 2.02
0.0166 2.01
0.0200 1.99
0.0233 1.95
0.0266 1.93
0.0300 1.91
0.0333 1.89
0.0500 1.81
0.0666 1.74
0.0833 1.67
0.1000 1.60
0.1166 1.54
0.1333 1.48
0.1500 1.42
0.1666 1.36
0.1833 1.31
0.2000 1.26
0.2166 1.21
0.2333 1.16
0.2500 1.08
0.2666 1.04
0.2833 1.00
0.3000 0.95
0.3166 0.91
0.3333 0.87
0.4167 0.70
0.5000 0.55
0.5833 0.44

Elapsed Time _ Value

0.6667
0.7500
0.8333
0.9167
1.0000
1.0833
1.1667
1.2500
1.3333
1.4166
1.5000
1.5833
1.6667
1.7500
1.8333
1.9167
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000

0.36
0.31
0.30
0.27
0.25
0.24
0.22
0.21
0.20
0.20
0.19
0.18
0.18
0.17
0.17
0.16
0.16
0.14
0.12
0.11
0.10
0.09
0.08

M-06-01



<LLLLLLLLLLL L L LKL L L LKL L LKL L L L L LKL L LKL LK LK LKLKLKDDODODODODDO35DOO5OODOO5SO5DS>DO55555>>5>>>

AQTESOLV RESULTS
Version 1.10

v./08/92 14:04:47

TEST DESCRIPTION

Data set.....cvee.e m0601z.set
Data set title..... RISING HEAD RESULT, M-06-01
company....seee¢se0. J.M.MONTGOMERY, CONSULTING ENG

Project....cecveenn 2738.0257

Client....ceeeen ... NAVY - WESTDIV

Location........... SITE 6

Test date.......... September 26, 1991

Knowns and Constants:
No. of data points......ccveveeennn 43
Radius of well casing....ccvvveeeee. 0.083
Radius of well.....ocveeeencennnnnns 0.19
Aquifer saturated thickness......... 4.85
Well screen length........cccc00e00... 4.85
Static height of water in well...... 4.85
LOG(RE/RW) ¢ e c e cveesesesnssossscsssee 2,432
A, B, Civeeeececscconnsnss eesssesesss 0,000, 0.000, 1.829

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate —y
1.1704E-003 Ft/min = (. [#10 cmjs@c_
-3.0094E+020

K
yo

<< <LK <LK LKL LKL L LKL L L L L LKL LKL L L LKL L LKL LKLKLKLKLKDDDDDDDODOODDDOOD3OODDSDOD5DDDDOODDDODOO>>>>

TYPE CURVE DATA

K = 7.95517E-004
y0 = 3.73680E-001
fime Drawdown Time Drawdown Time Drawdown

0.000E+000 3.737E-001 4.000E+000 5.920E-002



H/HO (ft)

DATA S8ET:
nesetz, o0

10.

m.

0.1

1 lflllq

0.01 lllllllllIllllllllllllIIIIlllllllllllllllllllllll

llllllllllllllllllIIITIIIIIIIIII]]]ITT1]]IIIIII

11714402

AQUIFER TYPE:
Vneoentlned
SOLUTION METHOD:
Seawer-Rliae

TEST DATE:
Sepltembor 28, 1081

1L 11 11T

ESTIMATED PARAMETERS:

B = 0.0009087 ftimlse
JO = 0.4382 (4

| llllHl

TEST DATA:

e = 1,01 11t
re = 0.038 1t
re - 0,18 f1
L o= 4.66 (¢t
b = 4,08 (1
= 4.88 11

1

IIH*

0. 0.8 1.6 2.4 3.2 4,
Time (min)
RISING HEAD RESULT, M—06-01
J.M.MONTGOMERY, CONSULTING ENG clisnt: NAVY — WESTDIV
Prejoct Mo.: 2738.0257 Leaatlien: SITE 6




M-06-02

RISING HEAD FIELD DATA
NAS ALAMEDA, CTO0-121

1991

SE1000B

Environmental Logger

09/27 17:

Unit# 00515 Test# 0O

INPUT 1: Level (F) TOC

Reference
Scale factor
Offset

34

0.00
10.09
0.00

Step# 0 09/27 08:51

Elapsed Time Value
(min) (ft)
0.0000 0.00
0.0033 0.00
0.0066 5.45
0.0099 4.23
0.0133 1.66
0.0166 1.94
0.0200 1.83
0.0233 1.81
0.0266 1.79
0.0300 1.77
0.0333 1.75
0.0500 1.66
0.0666 1.57
0.0833 1.48
0.1000 1.40
0.1166 1.32
0.1333 1.2§
0.1500 1.18
0.1666 1.11
0.1833 1.05
0.2000 0.99
0.2166 0.93
0.2333 0.87
0.2500 0.82
0.2666 0.77
0.2833 0.73
0.3000 0.69
0.3166 0.65
0.3333 0.62
0.4167 0.50
0.5000 0.43
0.5833 0.39

Elapsed Time _ Value

0.6667
0.7500
0.8333
0.9167
1.0000
1.0833
1.1667
1.2500
1.3333
1.4166
1.5000
1.5833
1.6667
1.7500
1.8333
1.9167
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000

0.35
0.33
0.31
0.29
0.28
0.26
0.24
0.24
0.22
0.21
0.21
0.20
0.19
0.18
0.17
0.17
0.16
0.13
0.11
0.10
0.08
0.07

M-06-02



<€LLLLLLLLLLLLLLLLLLL L LKL LLLLLLLLLLLLKLKLLKLKLEDDOOD DO 555D ODODD553 DSOS OOS5D5555555>>

AQTESOLYVY RESULTS
Version 1.10

v./08/92 14:10:49

TEST DESCRIPTION

Data set.......... . m06022z.set

Data set title..... RISING HEAD RESULT, M-06-02
Company..scceeeeees J.M.MONTGOMERY, CONSULTING ENG
Project...eoveeees. 2738.0257

Client....ccceeee . NAVY - WESTDIV

Location..... «.eese. SITE 6

Test date.......... September 27, 1991

Knowns and Constants:

No. of data points........ ceeesesess 47

Radius of well casing.....vcce000s.. 0.083

Radius of well.......ccvveveeenceaess 0.19

Aquifer saturated thickness......... 4.82

Well screen length.....ccieeeeeeeeas 4.82

Static height of water in well...... 4.82

Log(Re/RW) e ecvenn. t s esesesesescnn e 2.427

A, B, Cuitrrrrrnnnenenennnoneannnnans 0.000, 0.000, 1.825

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate ‘ -y
K = 1.3648E-003 &t|min = T.I%157cm|sec
yO = =-3.0094E+020

<< LKL LLLLLLLLL LKL L L L L L L LKL LK LKL LKKLEDIDDDDDDDDODDOOODOODODDDOOIDOSOSOOOOOIDS>5O>>

TYPE CURVE DATA

K = 9.48253E-004
yO = 4.72037E-001
Yime Drawdown Time '~ Drawdown Time Drawdown

0.000E+000 4.720E-001 5.000E+000 3.066E-002



H/HO (1)

DATA S8ET:

10.

a

0.1

1 lTllHl

|

0.01 lllllllllI Illllllllljl Illlllllllllllllll (A NEEREN

IHIIHIIHIIﬂll”ll”ll”llHIIHII”IIHIIH

1114102

AQUI FER TYPE:
Unoeenilaoed
SOLUTION METHOD:
Reawer-Riee

TEST DATE:
Saptombor 27, 10191

I 1 11T

ESTIMATED PARAMETERS:

K = 0.00043488 ft{mla
T o 0.4883 1

| llll“l

TEST DATA:

10 = 1.03 (¢
re = 0.003 (1t
re = §.18 {1t
L o= 4,02 ft
b = 4,02 11
B = 4.82 11

1

1 Illlbd

0. 0.8 1.6 2.4 3.2 4.
Time (min)
RISING HEAD RESULT, M—06-02
J.M.MONTGOMERY, CONSULTING ENG Ciisnt: NAVY — WESTDIV
Preject Me.: 2738.0257 Leostlen: SITE 6




M-06-03

RISING HEAD FIELD DATA
NAS ALAMEDA, CTO-121

1991

SE1000B

Environmental Logger

09/26 18:45

Unit# 00515 Test# 0

INPUT 1: Level (F) TOC

Reference
Scale factor
Offset

0.00
10.09
0.00

Step# 0 09/26 08:51

Elapsed Time Value
(min) (R
0.0000 1.79
0.0033 1.77
0.0066 1.76
0.0099 1.74
0.0133 1.73
0.0166 1.72
0.0200 1.70
0.0233 1.69
0.0266 1.67
0.0300 1.66
0.0333 1.65
0.0500 1.58
0.0666 1.53
0.0833 1.47
0.1000 1.42
0.1166 1.37
0.1333 1.33
0.1500 1.28
0.1666 1.24
0.1833 1.20
0.2000 1.15
0.2166 1.12
0.2333 1.08
0.2500 1.05
0.2666 1.01
0.2833 0.98
0.3000 0.95
0.3166 0.92
0.3333 0.87
0.4167 0.75
0.5000 0.67
0.5833 0.58

Elapsed Time  Value

0.6667
- 0.7500
0.8333
0.9167
1.0000
1.0833
1.1667
1.2500
1.3333
1.4166
1.5000
1.5833
1.6667
1.7500
1.8333
1.9167
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000

0.51
0.45
0.41
0.37
0.33
0.30
0.28
0.26
0.24
0.22
0.21
0.20
0.18
0.17
0.16
0.15
0.14
0.11
0.07
0.07
0.06
0.06

M-06-03



<L LLLLLLLLLLLLLLLL LKL LKL L LLLLLLLLLLKLKLKLKLID DD 535553 OO OO ODO S5OSO OSO5D55535555S

AQTESOLYV RESULTS

Version 1.10

,28/91

18:41:15

TEST DESCRIPTION

Data set...cccccaee M06032.SET
Data set title..... RISING HEAD RESULT, M-06-03

Knowns and Constants:

No. of data points....... ceacssssess 53

Radius of well casing............... 0.083

Radius of well.....cceeveeeenenesaas 0.19

Aquifer saturated thickness......... 4.26

Well screen length.................. 4.26

Static height of water in well...... 4.26
IOg(RE/RW) ¢ttt eeveeesscscenssesannee 2432

A, B, Covieiitenereeeeeeeaaneaeensas 0.000, 0.000,

1.735

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate -3
K = 3.7964E-003 f+[min = 1:9%10 7 cmisec
yo = 6.9315E+234

<KL LLLLLLLLLLLLLLLLLLLLLLL L LKL LK LKL LKLKLKLIDODDDDOODDDDOOODDDDODODDDODDODOSDOIDIOOOOOOO>>

TYPE CURVE DATA

K = 1.57263E-003
y0 = 7.43952E-001
Time Drawdown Time Drawdown Time

0.000E+000 7.440E-001 4.000E+000 2.601E-002



H/HO (ft)

10.

0.1

0.01

LR III
o
P11 lllll

DATA SET:
HOBOSZ, SET
10728101

AQUI FER TYPE:
Vaeoentined
SOLUTION METHOD:
Reswar-Niee

ESTIMATED PARAMETERS:

K = 0.001878 ttimin
38 = 0.744 11

TEST DATA:

10 - t.79 ¢#1¢
re = 6,083 |1t
re = &,14 ¢t
L = 4.2¢6 11

|

L — b o= 4,20 112
- 3 B o= 4,26 t1
- -
= -
lllllllllllllllllllllllllllllllllllllllllllllllll

0. 0.8 1.6 2.4 3.2 4.

Time (min)

RISING HEAD RESULT, M-06-03




M-06-04

RISING HEAD FIELD DATA
NAS ALAMEDA, CTO-121

1991

SE1000B

Environmental Logger

09/24 18:

Unit# 00515

INPUT 1: Level (F) TOC

Reference
Scale factor
Offset

30

Test# 1

0.00
10.09
0.00

Step# 0 09/24 09:53

Elapsed Time Value

(min) (60)]

0.0000 0.00
0.0033 2.71
0.0066 2.24
0.0099 3.34
0.0133 1.68
0.0166 1.67
0.0200 1.65
0.0233 1.60
0.0266 1.56
0.0300 1.52
0.0333 1.48
0.0500 1.32
0.0666 1.17
0.0833 1.04
0.1000 0.93
0.1166 0.82
0.1333 0.73
0.1500 0.66
0.1666 0.59
0.1833 0.53
0.2000 0.48
0.2166 0.44
0.2333 0.41
0.2500 0.38
0.2666 0.35
0.2833 0.33
0.3000 0.31
0.3166 0.30
0.3333 0.28
0.4167 0.23
0.5000 0.20

Elapsed Time _ Value

0.5833
0.6667
0.7500
0.8333
0.9167
1.0000
1.0833
1.1667
1.2500
1.3333
1.4166
1.5000
1.5833
1.6667
1.7500
1.8333
1.9167
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000

0.18
0.16
0.15
0.14
0.13
0.12
0.11
0.10
0.10
0.09
0.08
0.08
0.07
0.07
0.06
0.06
0.06
0.05
0.04
0.04
0.04
0.02
0.00
0.00
0.01

M-06-04



<< LL<LLLLLLLLLLLCLLLCLLLLLLLLLLKLLLLLLLKLKLKLIDEDDDDDOOOODDDODO55O 5SSOSO 555555555555>>>

AQTESOLY RESULTS
Version 1.10

vi/08/92 15:14:43

TEST DESCRIPTION

Data set........ ... MO604z.set
Data set title..... RISING HEAD RESULT, M-06-04
Company...seseese.. J.M.MONTGOMERY, CONSULTING ENG
Project......... ... 2738.0257
Client.....ccccoue. NAVY - WESTDIV
Location........... SITE 6
Test date.......... September 24, 1991
Knowns and Constants:
No. of data points............. ceses 49
Radius of well casing......¢c0e0.... 0.083
Radius of well.....ccvcveeeeneeasaas 0.19
Aquifer saturated thickness......... 4.46
Well screen length............. ceees 4.46
Static height of water in well...... 4.46
LOG(RE/RW) ¢t e v e veeeseecsnscnasnas eesees 2.36
A, B, Ciiteerenetnennnenss cecessssss. 0.000, 0.000, 1.767

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate . -y
K = 1.8042E-003 £t/min= 9.1% 10 cmlsec
yo = -6.5343E+019

<KL LLLLLLLLLLLLL L LKL LKL LKL LKL L LKL LLLLKLDODDODDDDDODDDDDDSODDOSSSODSSSODSOSOISDSS>>>

TYPE CURVE DATA

K = 1.60237E-003
y0 = 2.97447E-001
ime Drawdown Time Drawdown Time Drawdown

-t - ——— - — - - - - - - - - . —— - - - - - - v - - - —— - - - —— - - - -

0.000E+000 2.974E-001 4.000E+000 8.828E-003



10. _l]l]]]]llllf]llllllllIIIIIIIIITTTIIIIIIIIIIIIIIE

- -

= -

= -

1. —

3

L) - -

Lot -5 —
[-on

St e -

o —
I

~ -
I

0.1 —

= o -

0 01 Illlllllllllllllllllllllllllllllllljlllllllll

0. 0.8

1.6 24 3.2 4.

Time (min)

DATA 8ET:
atkedz. o0
41710} 02

AQUI FER TYPE:
Ynoeomtlaed
SOLUTION METHOD:
Bounvwer-Riae

TEST DATE:
Soptombor 24, 10901

ESTI MATED PARAMETERS:

K = 0.001808 tt/mla
16 o 0.2444 (1t

TEST DATA:

i = (.80 ¢t
re = 6.083 ¢
re = 0.10 (¢
L = 4,48 1t
b= 4.48 11t
= 4.48 11

RISING HEAD RESULT, M—06-04

J.M.MONTGOMERY, CONSULTING ENG

Clisat: NAVY — WESTDIV

Proejoeet

Ne.: 2738.0257

Lesatlon: SITE 6




M-06-05

RISING HEAD FIELD DATA
NAS ALAMEDA, CTO-121

1991

SE1000B

Environmental Logger

09/24 18:29

Unit# 00515 Test# O

INPUT 1: Level (F) TOC

Reference
Scale factor
Offset

Step# 0 09/24 09:17

0.00
10.09
0.00

Elapsed Time Value
(min) ()
0.0000 0.00
0.0033 0.00
0.0066 0.00
0.0099 4.66
0.0133 -1.74
0.0166 1.17
0.0200 1.61
0.0233 1.64
0.0266 1.62
0.0300 1.58
0.0333 1.54
0.0500 1.39
0.0666 1.26
0.0833 1.14
0.1000 1.03
0.1166 0.93
0.1333 0.85
0.1500 0.77
0.1666 0.70
0.1833 0.64
0.2000 0.58
0.2166 0.54
0.2333 0.50
0.2500 0.46
0.2666 0.44
0.2833 0.42
0.3000 0.40
0.3166 0.38
0.3333 0.37
0.4167 0.31
0.5000 0.28
0.5833 0.25

la; Ti Valu

0.6667

- 0.7500

0.8333
0.9167
1.0000
1.0833
1.1667
1.2500
1.3333
1.4166
1.5000
1.5833
1.6667
1.7500
1.8333
1.9167
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000
6.0000
6.5000

0.24
0.22
0.21
0.20
0.18
0.17
0.17
0.16
0.15
0.14
0.14
0.13
0.12
0.12
0.11
0.11
0.10
0.08
0.07
0.06
0.05
0.04
0.03
0.03
0.03
0.03

M-06-05



<L LLLLLLLLL LKL L LKL LKL L LKL L LKL L LKL L LKL LKL L LKL LLKLKLKLDE DD OO0 5D55OO DO ODOOOODOOOD5355555>>5>>

AQTESOLYV RESULTS
Version 1.10

vuL/08/92 15:21:33

TEST DESCRIPTION

Data set.....cc0.n m0605z.set
Data set title..... RISING HEAD RESULT, M-06-05
Company...ceeeeeeee J.M.MONTGOMERY, CONSULTING ENG
Project...... ceeess 2738.0257
Client....... eseeee. NAVY - WESTDIV
Location....... .... SITE 6
Test date.......... September 24, 1991
Knowns and Constants:
No. of data points.......cccvenn ces. 50
Radius of well casing......¢s004.... 0.083

Radius of well.......cvveeveneeesess 0.19

Aquifer saturated thickness......... 4.52

Well screen length........ccceeeeeene 4.52

Static height of water in well...... 4.52
LOg(RE/RW) ¢ e et et eeeneesnsosasasonnsesss 2.371

S - P . 0.000, 0.000, 1.776

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate -4
K = 1.0880E-003 #f|min = 5.6% 10 em|sec
yO = =-6.5343E+019

<< LK< L<LLLLLLLLLLLLLLLL LKL L LKL LKLLKLKLKLKLKIDDDDODDOODDDDODOODOODODDDODDDDOODOODOODDODODS>>>>>

TYPE CURVE DATA

K = 1.16515E-003
y0 = 3.59646E-001
Jime Drawdown Time Drawdown Time Drawdown

0.000E+000 3.596E-001 4.500E+000 1.975E-002



H/HO (ft)

10. AR RR RN RRRRRRRR RN LARRRRRRY ARRRARERY LERRRRERE=
: .

1. —

» -

0.1 —
- o <

0.01 [AESTISIRAARITRNREni INRETRRITI ITIRSITITI R SOOT
0. 1.2 2.4 3.6 4.8 6.

Time (min)

DATA 8ET:
nébesz. 001
d1718) 02

AQUI FER TYPE:
Unoeoatlmed
SOLUTION METHOD:
Benvwer-Riae

TEST DATE:
Sopltomber 24, 19001

ESTIMATED PARAMETERS:

K = 0.001133 {tfmla
yO = 0.243 Iy

TEST DATA:

18 = 1.864 11t
re = 0.083 (1t
re =~ 6.14 f1¢
L = 4,82 1t
b s 4,02 11t
= 4.82 t12

RISING HEAD RESULT, M—06-05

J.M.MONTGOMERY, CONSULTING ENG Cliant: NAVY — WESTDIV

Projest

2738.0257 Lesatlen: SITE 6




M-07A-01

RISING HEAD FIELD DATA
NAS ALAMEDA, CTO-121

1991

SE1000B

Environmental Logger

09/17 17:00

Unit# 00515 Test# 3

INPUT 1: Level (F) TOC

Reference
Scale factor
Offset

Step# 0 09/17 10:55

0.00
10.09
0.00

Elapsed Time Value
(min) (ft)
0.0000 0.00
0.0033 0.33
0.0066 3.32
0.0099 5.51
0.0133 -0.18
0.0166 1.33
0.0200 2.80
0.0233 1.24
0.0266 1.72
0.0300 1.98
0.0333 1.52
0.0500 1.64
0.0666 1.54
0.0833 1.47
0.1000 1.42
0.1166 1.37
0.1333 1.32
0.1500 1.28
0.1666 1.23
0.1833 1.19
0.2000 1.14
0.2166 1.10
0.2333 1.06
0.2500 1.02
0.2666 0.99
0.2833 0.95
0.3000 0.92
0.3166 0.90
0.3333 0.87
0.4167 0.76
0.5000 0.68
0.5833 0.64

Elapsed Time _ Value
0.6667 0.60
0.7500 0.58
0.8333 0.57
0.9167 0.55
1.0000 0.54
1.0833 0.53
1.1667 0.52
1.2500 0.51
1.3333 0.50
1.4166 0.50
1.5000 0.49
1.5833 0.48
1.6667 0.48
1.7500 0.47
1.8333 0.46
1.9167 0.46
2.0000 0.45
2.5000 0.43
3.0000 0.39
3.5000 0.38
4.0000 0.37
4.5000 0.36
5.0000 0.35
5.5000 0.33
6.0000 0.33
6.5000 0.31
7.0000 0.30
7.5000 0.29
8.0000 0.29
8.5000 0.28
9.0000 0.27
9.5000 0.26

10.0000 0.25
12.0000 0.22
14.0000 0.20
16.0000 0.19
18.0000 0.16
20.0000 0.16

M-07A-01



<€KLL <L LKL L LL LKL LKL L LKL LKL L LKL LKL LKL LKL LLKLLKLKLKDIDDDODDODDOODOOOOODDOOODOOOOODOOODDS5>5>>>

UL/08/92

AQTUESOLYV
Version

RESULTS
1.10

15:47:37

Data set title.....
Company......
Project....ccveeann
Client...cceeeeeess
Location.....ccee..

TEST DESCRIPTION

mO07a0lz.set

RISING HEAD RESULT, M-07A-01
J.M.MONTGOMERY, CONSULTING ENG
2738.0257

NAVY - WESTDIV

SITE 7A

Test date. September 17, 1991
Knowns and Constants:
No. of data points.....ceveveennn .
Radius of well casing.......e000.... 0.083
Radius of well...... .
Aquifer saturated thickness.........
Well screen length......¢ccc00veeeee. 5.81
Static height of water in well...... 5.81
LOG(RE/RW) ¢ e v veeeennoasoocaacacannns 2.587
B, B, Cuverreernnnnnonononnncannnnns 0.000,

® 0 0 0 000 00 00 00 0 0

0.000, 1.987

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate -5
K = 1.6286E-004 £F[min = 8.1%103cm[sec
yo =  4.1388E+149

<L LLLLLLLLLLLLLLLL LKL LLL LKL L LKL LLLLKLLLLIDEDDDODODODDOODODDODDSDDOOSOOOSDSOODSDSS>>>>

TYPE CURVE DATA

K = 2.44865E-004

y0 = 6.21584E-001

ime Drawdown Time Drawdown Time Drawdown
0.000E+000 6.216E-001 S5.000E+000 2.798E-001



10- HIIHIIPIIHIIHIlHIIHII“lI”IIHlIHII”lL

UL

T

H/HO (ft)
=
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11 1 11

1 1 Illll

DATA 8ET:
mé7atiz.50t
$1710)02

AQUIFER TYPE:
Vasonttned
SOLUTI ON METHOD:
Qoesvwer-Nien

TEST DATE:
Soepteombor 17, 1991

ESTI MATED PARAMETERS:

K = 0.0002047 tt)min
YO o 0. 6457 tt

0. 1.6 3.2 4.8 6.4
Time (min)

8.

TEST DATA:

18 = (.64 12
re = 0,088 |1t
re = 0.198 f1¢
L= 6,01 11t
b= §.61 11t
o= .01 ¢t

RISING HEAD RESULT, M—-07A-01

J.M.MONTGOMERY, CONSULTING ENG Cliont:

NAVY - WESTDIV

Proejoest Mo.: 2738.0257 Losatioen:

SITE 7A




M-07A-02

RISING HEAD FIELD DATA
NAS ALAMEDA, CTO-121

1991

SE1000B

Environmental Logger

09/17 17:03

Unit# 00515 Test# S

INPUT 1: Level (F) TOC

Reference
Scale factor
Offset

Step# 0 09/17 13:14

Elapsed Time Value

0.00
10.09
0.00

(min) (ft)

0.0000 0.75
0.0033 4.00
0.0066 5.96
0.0099 6.86
0.0133 7.09
0.0166 4.59
0.0200 -0.96
0.0233 0.72
0.0266 3.49
0.0300 5.31
0.0333 4.53
0.0500 4.18
0.0666 3.54
0.0833 2.95
0.1000 2.59
0.1166 2.49
0.1333 2.52
0.1500 2.59
0.1666 2.65
0.1833 2.67
0.2000 2.66
0.2166 2.64
0.2333 2.62
0.2500 2.60
0.2666 2.59
0.2833 2.58
0.3000 2.58
0.3166 2.57
0.3333 2.57
0.4167 2.54
0.5000 2.53
0.5833 2.51

Elapsed Time  Valye
0.6667 2.50
0.7500 2.49
0.8333 2.48
0.9167 2.47
1.0000 2.46
1.0833 2.44
1.1667 2.44
1.2500 2.43
1.3333 2.42
1.4166 2.42
1.5000 2.41
1.5833 2.40
1.6667 2.39
1.7500 2.39
1.8333 2.38
1.9167 2.37
2.0000 2.37
2.5000 2.33
3.0000 2.30
3.5000 2.26
4.0000 2.23
4.5000 2.21
5.0000 2.19
5.5000 2.18
6.0000 2.16
6.5000 2.14
7.0000 2.12
7.5000 2.08
8.0000 2.07
8.5000 2.05
9.0000 2.04
9.5000 2.03

10.0000 2.02
12.0000 1.98
14.0000 1.94
16.0000 1.90
18.0000 1.87
20.0000 1.84
22.0000 1.81
24.0000 1.79
26.0000 1.77
28.0000 1.75
30.0000 1.72
32.0000 1.70
34.0000 1.66
36.0000 1.66
38.0000 1.66
40.0000 1.65
42.0000 1.63
44.0000 1.63
46.0000 1.63
48.0000 1.62

50.0000

1.60

M-07A-02



<< <KL LKL LKL LKL LKL L LKL LKL LLK LKL L LKL LLLKLKLKLKLKDID OO 53D D333DO553ODOO5D5DD5D>5>>>>>

AQTESOLYV RESULTS
Version 1.10

ve/10/92 15:06:17

TEST DESCRIPTION

Data set...vveeec... M07202z.5et

Data set title..... RISING HEAD RESULT, M-07A-02
Company.sseseeeesss J.M.MONTGOMERY, CONSULTING ENG
Project...evseeee.. 2738.0257

Client.veceeeeeeess NAVY - WESTDIV

Location......¢s... SITE 7A
Test date..¢¢...... September 17, 1991

Knowns and Constants:

No. of data points.......c.ceuunn cee 72
Radius of well casing.....es00004.0. 0.083
Radius of well....cceeeeecessscccecess 0,33
Aquifer saturated thickness......... 11.16
Well screen length..... S N ¢
Static height of water in well...... 11.16
Log(Re/RW) s v eeeeececance ceesescseses 2.648

B, B, Covevenerenenneenseaseasaasneas 0.000, 0.000, 1.979

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate -L
9.6640E-006 fHmin = 4.9% 10 “cm|sec
-4.6180E+207

K
yo

<L LLLLLLL LKL L L L LKL L LKL LKL LKL LKL L LKL LKL LKLKLKLKLKLKDIDDODDDODDD33 335533555 555D55555D55>>>>

TYPE CURVE DATA

K = 3.95340E-005
yo = 2.58261E+000
'ime Drawdown Time Drawdown Time Drawdown

0.000E+000 2.583E+000 1.500E+001 1.348E+000



10.

H/HO (ft)

1
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0.

3. 6. 9. 12. 15.
Time (min)

DATA 8ET:
A87ed21. 501
stfp18)02

AQUIFER TYPE:
Yneenilaed
SOLUTION METHOD:
Besver-Riae

TEST DATE:
Soaptomboer 17, 19901

ESTI MATED PARAMETERS:

K - 3.9834E-03 11/mln
10 = 2.683 1t

TEST DATA:

10 = §.854 tt

re = 0.003 (1t
re - $.93 {¢t

L= 10, {1

b = 11,16 11t

= 11.10 11

RISING HEAD RESULT, M—07A-02

J.M.MONTGOMERY, CONSULTING ENG client: NAVY — WESTDIV

Prejoest MNo.: 2738.0257 Lecatles: SITE 7A




M-07A-03 Elapsed Time _ Value Elapsed Time  Value

RISING HEAD FIELD DATA 0.6667 1.58 52.0000 1.29

NAS ALAMEDA, CTO-121 0.7500 1.58 54.0000 1.28

1991 0.8333 1.57 56.0000 1.27

0.9167 1.57 58.0000 1.28

SE1000B 1.0000 1.57 60.0000 1.28
Environmental Logger 1.0833 1.56
09/19 18:44 1.1667 1.56
1.2500 1.55
Unit# 00515 Test# 1 1.3333 1.55
1.4166 1.54
INPUT 1: Level (F) TOC 1.5000 1.54
1.5833 1.52
Reference 0.00 1.6667 1.52
Scale factor 10.09 1.7500 1.52
Offset 0.00 1.8333 1.52
1.9167 1.52
Step# 0  09/19 11:38 2.0000 1.52
2.5000 1.51
Elapsed Time Value 3.0000 1.49
(min) () 3.5000 1.47
4.0000 1.46
0.0000 0.00 4.5000 1.46
0.0033 0.01 5.0000 1.44
0.0066 0.75 5.5000 1.43
0.0099 2.81 6.0000 1.43
0.0133 6.57 6.5000 1.42
0.0166 7.30 7.0000 1.41
0.0200 2.05 7.5000 1.41
0.0233 0.16 8.0000 1.41
0.0266 -1.48 8.5000 1.41
0.0300 -1.48 9.0000 1.40
0.0333 1.24 9.5000 1.40
0.0500 0.45 10.0000 1.39
0.0666 3.20 12.0000 1.39
0.0833 0.82 14.0000 1.38
0.1000 1.56 16.0000 1.37
0.1166 2.15 18.0000 1.36
0.1333 1.22 20.0000 1.35
0.1500 1.70 22.0000 1.36
0.1666 1.79 24.0000 1.34
0.1833 1.44 26.0000 1.34
0.2000 1.66 28.0000 1.34
0.2166 1.68 30.0000 1.33
0.2333 1.53 32.0000 1.32
0.2500 1.63 34.0000 1.32
0.2666 1.63 36.0000 1.31
0.2833 1.57 38.0000 1.31
0.3000 1.62 40.0000 1.32
0.3166 1.61 42.0000 1.30
0.3333 1.58 44,0000 1.30
0.4167 1.60 46.0000 1.31
0.5000 1.59 48.0000 1.31

0.5833 1.58 50.0000 1.30



<<€ << <<L <L LLL LKL LKL LKL LKL L LKL LLKLLLKLKLKLKLKLKLKDIDIODODDDDDODDDOO3535DD5DODODODOODSODDD>>>>>

AQTESOLYV RESULTS
Version 1.10

01/10/92 15:14:10

i
Il
I

TEST DESCRIPTION

Data set...... ee... MmO7a03z.set

Data set title..... RISING HEAD RESULT, M-07A-03
Company..eeeeess ee. J.M.MONTGOMERY, CONSULTING ENG
Project........ ees. 2738.0257

Client.eeeeeseeesss NAVY - WESTDIV
Location........... SITE 7A _
Test date..cees.... September 19, 1991

Knowns and Constants:

No. of data points......ccceveeeeess 71
Radius of well casing...cceeececeeecess 0.083
Radius of well....ceeeesecocccccocess 0.33
Aquifer saturated thickness......... 14.4
Well screen length...cveveeveecceeses 8
Static height of water in well...... 14.4

LOg(Re/RW)..............-..-..--.... 20738
A, B' C-ocoo-oo--noo.o-o--oooonooooc 00000' 00000’ 11790

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate -t
K = 4.4801E-006 f+/min ¥ 2.3% |0 ° cMiwc
Y0 = =-4.6180E+207

<L LKL L LLLL L L L L LKL L LKL L LKL L LKL L LKL L LKL LK LKL LKLKLKLKDO DO OISO DDDD3D3D 35D 55>55>5>>>

TYPE CURVE DATA

K = 4.64485E-005
y0 = 1.61899E+000
'ime Drawdown Time " Drawdown Time Drawdown

0.000E+000 1.619E+000 8.000E+000 1.181E+000



DATA SET:

870832,

10. llllllllll IIIIIIIIIIII lllllllllllllll IIIIITIIIIII 114402
— - AQUI FER TYPE:

Ynoentlaed
S8OLUTION METHOD:
Bemvwer-Rice

TEST DATE:
Soeploember 19, 1991

= -1 ESTI MATED PARAMETERS:

K = 4.0449E-05 t1fmin
YO = 1.618 ¢

TEST DATA:

e = (.70 11t
re = 0.083 |t
re - .33 f¢
L = 8. tt

p b o= 14,4 11
- 14.4 112

H/HO (ft)

1 LllllllllllllllllllllllllllllllllllllllllllllllIl

0. 1.6 3.2 4.8 6.4 8.
Time (min)

RISING HEAD RESULT, M—07A-03

J.M.MONTGOMERY, CONSULTING ENG clisnt: NAVY — WESTDIV

Prejoest Me.: R738.0257 Lesation: SITE 7A




M-07A-04

RISING HEAD FIELD DATA
NAS ALAMEDA, CTO-121

1991

SE1000B

Environmental Logger

09/17 16:56

Unit# 00515 Test# 1

INPUT 1: Level (F) TOC

Reference
Scale factor
Offset

Step# 0 09/17 10:05

0.00
10.09
0.00

Elapsed Time Value
(min) (L)
0.0000 0.00
0.0033 2.60
0.0066 2.91
0.0099 2.37
0.0133 1.42
0.0166 1.39
0.0200 1.34
0.0233 1.33
0.0266 1.31
0.0300 1.29
0.0333 1.28
0.0500 1.21
0.0666 1.14
0.0833 1.08
0.1000 1.02
0.1166 0.97
0.1333 0.92
0.1500 0.87
0.1666 0.83
0.1833 0.79
0.2000 0.75
0.2166 0.71
0.2333 0.68
0.2500 0.65
0.2666 0.62
0.2833 0.59
0.3000 0.57
0.3166 0.55
0.3333 0.52
0.4167 0.44
0.5000 0.38
0.5833 0.34

Elapsed Time Value
0.6667 0.31
0.7500 0.29
0.8333 0.27
0.9167 0.25
1.0000 0.24
1.0833 0.23
1.1667 0.22
1.2500 0.21
1.3333 0.20
1.4166 0.20
1.5000 0.19
1.5833 0.19
1.6667 0.18
1.7500 0.18
1.8333 0.17
1.9167 0.17
2.0000 0.16
2.5000 0.14
3.0000 0.13
3.5000 0.12
4.0000 0.11
4.5000 0.10
5.0000 0.11
5.5000 0.08
6.0000 0.06
6.5000 0.07
7.0000 0.07
7.5000 0.07
8.0000 0.07
8.5000 0.06
9.0000 0.05
9.5000 0.06

10.0000 0.05
12.0000 0.04
14.0000 0.03
16.0000 0.02
18.0000 0.03
20.0000 0.03

M-07A-04



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

AQTESOLYV RESULTS
Version 1.10

UL/08/92

17:15:25
TEST DESCRIPTION
Data set........... MO7A04Z.SET
Data set title..... RISING HEAD RESULT, M-07A-04
COMPANY « ¢ e e v e vveens J.M.MONTGOMERY, CONSULTING ENG
Project.ceceeeee... 2738.0257
Client........ ees.. NAVY - WESTDIV
Location...... «eo.. SITE 7A
Test date......... . September 17, 1991
Knowns and Constants:
No. of data points.........c0000ce0. 59
Radius of well casing....ecceceeee.. 0.083
Radius of well.....cceeceeen eesesses 0.19
Aquifer saturated thickness......... 4
Well screen length......cccveeveeee. 4
Static height of water in well...... 3.5
LOG(RE/RW) ¢ et eeeeeccnccsnocscas cesses 2.013
A, B, Cotreeeeeeecscccnesosnnnsensas 2.179, 0.344, 0.000

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate -y
K = 3.4238E-004 Af/min = | F* 16 cm[sec
yO = =6.5343E+019

<L LKL L LKL LKL L LKL L LKL L LKL L LK LKL LKL LKL LK LKL LKLKLKLKKKDDDODODDDOOD3 D555 020233555 5>>>>>

TYPE CURVE DATA

K = 1.07766E-003
YO = 4.47649E-001
ime Drawdown Time Drawdown Time Drawdown

- o .- > - - - - - —— v - ——— - - - - - - - - —— - - — - - - - - - - - -

0.000E+000 4.476E-001 5.000E+000 1.998E-002



H/HO (ft)

10.
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DATA SET:
Ré7304z2.301
1118102

AQUIFER TYPE:
Vaeenilaoed
SOLUTION METHOD:
Benver-Rlae

TEST DATE:
Septomber 17, 1991

ESTIMATED PARAMETERS:

K = 6.0008417 It mlam
16 = 0.3081 (¢

0 ()1 lJllllllllllIlllllllllllllIllllllllllllllllllllll

0. 1.8 3.6 9.4 7.2 9.

Time (min)

TEST DATA:

B8 = (.28 ¢
re = 9.083 1t
re -~ 0.18 1

L= 4. It
b = 4, It
= 3.8t

RISING HEAD RESULT, M—-07A-04

J.M.MONTGOMERY, CONSULTING ENG ¢client: NAVY — WESTDIV

Projost Mo.:

R738.0257 Lesatien: SITE 7A




M-07B01

RISING HEAD FIELD DATA
NAS ALAMEDA, CTO-121

1991

SE1000B

Environmental Logger

09/18 13:36

Unit# 00515 Test# 1

INPUT 1: Level (F) TOC

Reference
Scale factor
Offset

Step# 0 09/18 08:42

0.00
10.09
0.00

Elapsed Time Value
(min) 0y
0.0000 -0.02
0.0033 0.29
0.0066 7.54
0.0099 7.54
0.0133 -1.72
0.0166 2.68
0.0200 1.24
0.0233 1.52
0.0266 1.61
0.0300 1.37
0.0333 1.45
0.0500 1.25
0.0666 1.10
0.0833 0.96
0.1000 0.84
0.1166 0.74
0.1333 0.65
0.1500 0.57
0.1666 0.52
0.1833 0.47
0.2000 0.43
0.2166 0.41
0.2333 0.38
0.2500 0.37
0.2666 0.35
6.2833 0.33
0.3000 0.32
0.3166 0.31
0.3333 0.30
0.4167 0.27
0.5000 0.22
0.5833 0.21

Elapsed Time  Value
0.6667 0.20
0.7500 0.18
0.8333 0.16
0.9167 0.14
1.0000 0.13
1.0833 0.12
1.1667 0.11
1.2500 0.10
1.3333 0.08
1.4166 0.08
1.5000 0.08
1.5833 0.07
1.6667 0.07
1.7500 0.06
1.8333 0.06
1.9167 0.05
2.0000 0.05
2.5000 0.03
3.0000 0.02

M-07B-01



<< <LLLLLLLLLLLLLLLLLLLLKLLLLLKLLLLLLLKLLLKLKLEDDDODDOODD5555DDD55O55DOODOODOODISS5555>>

AQTESOLYV RESULTS
Version 1.10

L.1/08/92 17:37:58

TEST DESCRIPTION

Data set........... Mm0O7b0lz.set

Data set title..... RISING HEAD RESULT, M-07B-01
Company....«.. esess J.M.MONTGOMERY, CONSULTING ENG
Project...ccceveeeee 2738.0257

Client......¢¢es... NAVY - WESTDIV
Location........... Site 7B, Building 162

Test date.......... September 18, 1991

Knowns and Constants:
No. of data points........cccvvuuee. 42
Radius of well casing.....cccev000... 0.083
Radius of well.....iveeeeececcceceeaes 0.19

Aquifer saturated thickness........ . 6.3

Well screen length........... ceees 6.3

Static height of water in well seees 6.3
LOG(RE/RW) ¢ et v veeeessevoccscssas ceee. 2.655

A, B, Covrrnnnnnnnnn teteeesecessee.. 0.000, 0.000, 2.070

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate -3
K = 1.9796E-003 fT/min = |.0% |0 " cm sc
y0 =  4.3937E-098

<L LKL LLLLLLLLLLLLLL L L L L LKL L LKL LLLLLKLLKLLDDDDDDDDODDODDSDDSDDDD5DDDD5SSSD3D355>>>

TYPE CURVE DATA

K = 1.52609E-003
y0 = 3.81130E-001
'ime Drawdown Time Drawdown Time Drawdown

- — - - - - - - - - e o - - - - - - - - - - - - - - — - —-— -—— - - - - - - - - — - - - -

0.000E+000 3.811E-001 3.000E+000 1.627E-002
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DATA BET:
70011, set
s1y10)02

AQUIFER TYPE:
Uneonilned
SOLUTI ON METHOD:
Reuvwert-Rieo

TEST DATE:
Soptombor 19, 1991

ESTI MATED PARAMETERS:

K = ¢.081620 ftimln
YO o 0.488 It

10.
1.

P~ -
::: -
o =
m N o
N
e s

0.1

0. 0.6

0 ()1 llllllllllllllllllllllIlllllllllllllllllllllllH

1.2 1.8 2.4 3.

Time (min)

TEST DATA:

e = (.81 ¢
re - 0.083 (1t
re - 0.18 (1t
L = 8,0 ¢t
b = 4.0 11t
8= 8.9 11

RISING HEAD RESULT, M—-07B—-01

J.M.MONTGOMERY, CONSULTING ENG clisnt: NAVY — WESTDIV

Prejest Me.: R2738.0257

Lesatloes: Site 7B, Building 162




M-08-01

RISING HEAD FIELD DATA
NAS ALAMEDA, CTO-121

1991

SE1000B

Environmental Logger

09/19 18:56

Unit# 00515 Test# 9

INPUT 1: Level (F) TOC

Reference
Scale factor
Offset

Step# 0 09/19 15:05

0.00
10.09
0.00

Elapsed Time Value
(min) ()
0.0000 0.41
0.0033 5.81
0.0066 3.48
0.0099 2.95
0.0133 1.83
0.0166 1.75
0.0200 1.68
0.0233 1.62
0.0266 1.58
0.0300 1.55
0.0333 1.50
0.0500 1.31
0.0666 1.15
0.0833 1.00
0.1000 0.87
0.1166 0.76
0.1333 0.66
0.1500 0.58
0.1666 0.51
0.1833 0.45
0.2000 0.41
0.2166 0.37
0.2333 0.34
0.2500 0.32
0.2666 0.30
0.2833 0.28
0.3000 0.27
0.3166 0.25
0.3333 0.24
0.4167 0.20
0.5000 0.18

0.5833

0.16

Elapsed Time _ Value
0.6667 0.14
0.7500 0.13
0.8333 0.12
0.9167 0.11
1.0000 0.10
1.0833 0.09
1.1667 0.09
1.2500 0.07
1.3333 0.07
1.4166 0.06
1.5000 0.06
1.5833 0.06
1.6667 0.06
1.7500 0.05
1.8333 0.05
1.9167 0.05
2.0000 0.04
2.5000 0.03
3.0000 0.02
3.5000 0.02
4.0000 0.03
4.5000 0.02
5.0000 0.01

M-08-01



<<<L<L<L<LLLLLLLLLLLLLLLLLLL LKL L LKL LLLKLLKLLLKLKLKDDODODDD5SO5DOODOOODDOOODOOOOOODOD355>5>>>>>

AQTESOLYV RESULTS
Version 1.10

uL/08/92 18:10:32

TEST DESCRIPTION

Data set........... m0801z.set

Data set title..... RISING HEAD RESULT, M-08-01
company....sece.... J.M.MONTGOMERY, CONSULTING ENG
Project...ceeeeeee.. 2738.0257

Client...¢cceeeeeee.. NAVY - WESTDIV
Location........... Site 8

Test date.......... September 19, 1991

Knowns and Constants:

No. of data points.......cc00ev. . 50

Radius of well casing.......ev00.0... 0.083
Radius of well."..'...‘......0..0.0 0.19
Aquifer saturated thickness......... 7.4

Well screen length...ccveeceiececeees 7.4

Static height of water in well...... 7.4
Log(Re/Rw)..I......Q..‘C..‘....O.'.. 2.79
A, B, C.ciieteeececscscscscscnasannns 0.000, 0.000, 2.261

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

" VISUAL MATCH PARAMETER ESTIMATES

Estimate -y
K = 1.2970E-003 #/mn = b.lL* 10 cm|sac
yo = 2.2626E+304

<<LLLLLLLLLLLLLLLL L LKL LKL LKL L LKL LKL LKL KL LLKLKLKLKLKLKLDDDODODODDODDDDIDDDODDDDOSSODDOODDOIDDIDS>>5>>

TYPE CURVE DATA

K = 1.53442E-003
y0 = 3.20130E-001
;ime Drawdown Time Drawdown Time Drawdown

0.000E+000 3.201E-001 2.000E+000 3.013E-002



H/HO (ft)

0.01

HO—
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0.1
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llllllllllll]lllllllllIlllllllllllllllllll

DATA 8ET:
001, 001
1710902

AQU! FER TYPE:
Vaserilnmed
S8OLUTION METHOD:
lenwer-Riae

TEST DATE:
Soeptoemboer 14, 190901

ESTI MATED PARAMETERS:

K = 0. 001401 tt]mla
7¢ = 0.244 1t

11 JIIIII

TEST DATA:

0 = (.03 1t
re = 0,088 It
re = 0,190 {0
L = 7.4 {14
b = 7.4 11
= 7.4 11

1 1 lllld

o
r'

1111

0.

0.7 1.4 2.1 2.8 3.5
Time (min)

RISING HEAD RESULT, M—08-01

J.M.MONTGOMERY, CONSULTING ENG Ctisnt: NAVY — WESTDIV

Projoeet Me.:

2738.0257

Leastloen: Site 8




M-08-02

RISING HEAD FIELD DATA
NAS ALAMEDA, CTO-121

1991

SE1000B

Environmental Logger

09/23 19:08

Unit# 00515 Test# 7

INPUT 1: Level (F) TOC

Reference
Scale factor
Offset

Step# 0 09/23 11:07

0.00
10.09
0.00

Elapsed Time Value
(min) )
0.0000 0.00
0.0033 0.00
0.0066 1.78
0.0099 3.57
0.0133 -0.27
0.0166 2.39
0.0200 1.99
0.0233 1.92
0.0266 1.87
0.0300 1.84
0.0333 1.81
0.0500 1.65
0.0666 1.51
0.0833 1.38
0.1000 1.26
0.1166 1.15
0.1333 1.04
0.1500 0.94
0.1666 0.85
0.1833 0.77
0.2000 0.70
0.2166 0.64
0.2333 0.59
0.2500 0.55
0.2666 0.51
0.2833 0.49
0.3000 0.47
0.3166 0.45
0.3333 0.44
0.4167 0.39
0.5000 0.36
0.5833 0.34

Elapsed Time __ Value
0.6667 0.32
0.7500 0.31
0.8333 0.29
0.9167 0.28
1.0000 0.27
1.0833 0.26
1.1667 0.25
1.2500 0.25
1.3333 0.24
1.4166 0.22
1.5000 0.22
1.5833 0.22
1.6667 0.21
1.7500 0.21
1.8333 0.20
1.9167 0.20
2.0000 0.19
2.5000 0.17
3.0000 0.14
3.5000 0.13
4.0000 0.12
4.5000 0.11
5.0000 0.10
5.5000 0.09
6.0000 0.08
6.5000 0.08
7.0000 0.08
7.5000 0.08

M-08-02



<<€ LLLLLLLLLLLLLCLL LKL LKL LKL LKL LKL L LKL LKLLKLKLKLKDIDDDDDDODD5DDD5OO5OO>ODODDD5SSOODOOOSO>D>>>>>

AQTESOLV RESULTS
Version 1.10

vL/08/92 18:16:44

TEST DESCRIPTION

Data set........ ... M08022z.set
Data set title..... RISING HEAD RESULT, M-08-02
COMPANY . ceseeeseesna J .M.MONTGOMERY, CONSULTING ENG

Project.....cc0c... 2738.0257
Client.......¢v.... NAVY — WESTDIV
Location........... Site 8

Test date.......... September 23, 1991

Knowns and Constants:
No. of data points........cce00ee... 53
Radius of well casing....ccceeeees.. 0.083
Radius of well....ceeeeeeveconcnnnns 0.19
Aquifer saturated thickness......... 5.5
Well screen length.........ccc0000.. 5.5
Static height of water in well...... 5.5
LOG(RE/RW) ¢t et ceeneconscsssosascoascces 2.54
A, B, Cutrrinnneeneeeeeonaeeeennnnns 0.000, 0.000, 1.936

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate -4
K = 6.2428E-004 £+ [mn = 3.%10 "cm|sec
y0o =  2.2626E+304

<<<LLLLLLLLLLLLLL L L LKL LK LKL LKL L LKL LKL LK KKK LKLKLKKKDIDDDDDDDODD3DD55DD 533 O5ODDOD>5DDDOD5D5>>>>>

TYPE CURVE DATA

K = 6.46952E-004
y0O = 4.12008E-001
Jime Drawdown Time Drawdown Time Drawdown

0.000E+000 4.120E-001 5.000E+000 5.392E-Q02



H/HO (ft)
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1.2 2.4 3.6 4.8 6.

Time (min)

DATA 8ET:
0002, 001
1ite) e

AQUI FER TYPE:
Vnoeenflned
SOLUTION METHOD:
Benvwer-Riae

TEST DATE:
Septombor 29, 190901

ESTIMATED PARAMETERS:

K = 0.0008743 1t)amin
7¢ = 0.3838 (¢t

TEST DATA:

18 = 1.90¢ 1t

re = $.003 {1t
rw = &.18 {1t

L= 6.8 11t

b = §.8 11

B =~ 8.8 11

RISING HEAD RESULT, M—08-02

J.M.MONTGOMERY, CONSULTING ENG Cilent: NAVY — WESTDIV

Projoet Me.:

2738.0257

Losatloen: Site 8




M-08-03

RISING HEAD FIELD DATA
NAS ALAMEDA, CTO-121

1991

SE1000B

Environmental Logger

09/19 18:48

Unit# 00515 Test# 3

INPUT 1: Level (F) TOC

Reference
Scale factor
Offset

Step# 0 09/19 13:28

0.00
10.09
0.00

Elapsed Time Value
(min) (ft)
0.0000 -0.05
0.0033 0.19
0.0066 2.53
0.0099 6.75
0.0133 2.85
0.0166 -0.96
0.0200 2.98
0.0233 1.54
0.0266 0.98
0.0300 1.86
0.0333 1.31
0.0500 1.27
0.0666 1.10
0.0833 0.97
0.1000 0.86
0.1166 0.77
0.1333 0.69
0.1500 0.62
0.1666 0.56
0.1833 0.51
0.2000 0.47
0.2166 0.43
0.2333 0.40
0.2500 0.38
0.2666 0.36
0.2833 0.35
0.3000 0.33
0.3166 0.32
0.3333 0.31
0.4167 0.26
0.5000 0.23
0.5833 0.21

Elapsed Time __ Value
0.6667 0.19
0.7500 0.17
0.8333 0.16
0.9167 0.15
1.0000 0.14
1.0833 0.14
1.1667 0.13
1.2500 0.12
1.3333 0.11
1.4166 0.11
1.5000 0.10
1.5833 0.10
1.6667 0.09
1.7500 0.09
1.8333 0.09
1.9167 0.08
2.0000 0.08
2.5000 0.06
3.0000 0.05
3.5000 0.03
4.0000 0.03
4.5000 0.01
5.0000 0.00
5.5000 0.00
6.0000 0.01
6.5000 0.01
7.0000 0.01
7.5000 0.01

M-08-03



<L LL<LLLL<LLLLLLLKLLLLLL LKL LKL LKL LKL LKL L LKL LKLKLKDDDDDODDODO5DOOOOOODOODOSOSODODOSODS5>5>>>

AQTESOLV RESULTS
Version 1.10

v./08/92 18:22:25

TEST DESCRIPTION

Data set.....ceeeee m0803z.set

Data set title..... RISING HEAD RESULT, M-08-03
Company..... e J.M.MONTGOMERY, CONSULTING ENG
Project....ceeeeenn 2738.0257

Client..cceeeeesesss NAVY - WESTDIV
Location....cecce.. Site 8

Test date.......... September 19, 1991

Knowns and Constants:

No. of data points....ccceeeeeeeees. 48

Radius of well casing.......vec00.... 0.083

Radius of well......coeveeeeeenessas 0.19

Aquifer saturated thickness......... 6.9

Well screen length....ciceevececcsns 6.9

Static height of water in well...... 6.9

ILog(Re/RW) « e e ceeeeennn ceseaces ceseeas 2.732

A, B, Covuunn. teteeececcesresssssss 0.000, 0.000, 2.174

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate _y |
K = 9.3883E-004 £ [min = 4.B% (07 cmlsec
yo =  2.2626E+304

<LK LKL LLLLLLLLLLLLLLLLLLLLLLLLLLLLKLLKLKLEODODOOODDOODDOODDOOODDDOSDSOOOODDOODIOIDSS5>>>

TYPE CURVE DATA

K = 1.57238E-003
y0 = 4.10835E-001
Pime Drawdown Time . Drawdown Time Drawdown

0.000E+000 4.108E-001 3.000E+000 1.292E-002



DATA 8ET:
00003z, 001
1118002

AQUIFER TYPE:
Vasentlned
SOLUTI ON METHOD:
Bouwwer-Rias

TEST DATE:
Septombor 10, 10901

ESTIMATED PARAMETERS:

K = 0.08090087 tt)min
y6 = 0.2700 (1t

111 lllll

TEST DATA:

Be = (.88 (12
re = 0.003 1t
re -~ 0.19 {1t
L= 4.0 11
b = 4.0 11
B e d.0 M1

I
i

H/HO (ft)

0.1

o IIIIII
11 lllld

0.01 lIllllllllIIlllllllIllllllllllllllll[lllllIlAJl

0. 1. 2. 3. 4. 5.
Time (min)

RISING HEAD RESULT, M—08-03

J.M.MONTGOMERY, CONSULTING ENG Client: NAVY — WESTDIV

Prejoeet Mo.: 2738.0257 Lesstloa: Site 8




M-08-04

RISING HEAD FIELD DATA
NAS ALAMEDA, CTO0-121

1991

SE1000B

Environmental Logger

09/19 18:51

Unit# 00515 Test# 5

INPUT 1: Level (F) TOC

Reference
Scale factor
Offset

Step# 0 09/19 14:04

0.00
10.09
0.00

Elapsed Time Value
(min) (ft)
0.0000 0.32
0.0033 2.01
0.0066 7.76
0.0099 1.28
0.0133 0.64
0.0166 2.38
0.0200 1.53
0.0233 1.70
0.0266 1.70
0.0300 1.62
0.0333 1.62
0.0500 1.49
0.0666 1.37
0.0833 1.26
0.1000 1.16
0.1166 1.07
0.1333 0.98
0.1500 0.90
0.1666 0.82
0.1833 0.75
0.2000 0.69
0.2166 0.64
0.2333 0.59
0.2500 0.56
0.2666 0.52
0.2833 0.50
0.3000 0.47
0.3166 0.45
0.3333 0.43
0.4167 0.36
0.5000 0.32

0.5833

0.29

Elapsed Time __Value

0.6667
0.7500
0.8333
0.9167
1.0000
1.0833
1.1667
1.2500
1.3333
1.4166
1.5000
1.5833
1.6667
1.7500
1.8333
1.9167
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000
6.0000
6.5000
7.0000
7.5000
8.0000
8.5000
9.0000
9.5000
10.0000

0.27
0.25
0.23
0.22
0.21
0.20
0.19
0.18
0.17
0.16
0.15
0.14
0.14
0.13
0.12
0.11
0.11
0.08
0.07
0.06
0.05
0.03
0.03
0.04
0.04
0.03
0.03
0.02
0.02
0.03
0.02
0.02
0.02

M-08-04



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>5>>>>>>>>>>>>>>>>>>>>>>

AQTESOLUV RESULTS
Version 1.10

,08/92 18:30:09

TEST DESCRIPTION

Data set........... m0804z.set

Data set title..... RISING HEAD RESULT, M-08-04
company.....«.«..... J.M.Montgomery, Consulting Eng
Project............ 2738.0257

Client........... .. NAVY CLEAN

Location........... Alameda Naval Air Station

Test date.......... September 19, 1991

Knowns and Constants:
No. of data points.......ce0veveeee. 56
Radius of well casing......¢cce00.... 0.083
Radius of well.....eeeveeeecanceacass 0.19
Aquifer saturated thickness......... 8.15

Well screen length.....cccevveeeeans 8.15
Static height of water in well...... 8.15
LOG(RE/RW) c v et eeteesooscssccssocsasee 2.87
A, B, C...cvcee e e s s e s esssssseesanses 0.000, 0.000, 2.395

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate -
5.1008E-004 [ min = L.lo* 10
2.2626E+304

Y

K CJ“}Slc

yo

<L LKL LLLLLLLLLLLLLLLLL L LKL LLLLLLLKLLLLLEDDDDODDDDODDODDDIDOOODDODIODIISDOISEISOS>S>>

TYPE CURVE DATA

K = 8.37916E-004
y0 = 4.20485E-001
‘ime Drawdown Time Drawdown Time Drawdown

0.000E+000 4.205E-001 4.000E+000 2.652E-002



H/HO (1)

DATA SET:
adsedz. o0
10. HlllHIIllHlllll“lIIIHIIIIHIIIIHIIIHIIII 11140002

AQUI FER TYPE:
Vasonitined
SOLUTION METHOD:
Reuwer-Riae

TEST DATE:
Soptombor 19, 1001

UIILULRLL
L 11111

1
i

ESTI MATED PARAMETERS:

K = 0.000037% tti{mla
Yo = 0. 4187 (1t

1 Illl“j

TEST DATA:

0 = 1.7 11
re = 0,088 (¢
re = 6.10 (2
L = 0,18 (¢t
b = .18 11
B = 3.18 11

1

0.1

1 lllllq
| llllHI

4

0.01 lllllllllIllllllllllllllllllllll ljlllllllllllll

0. 1.6 3.2 4.8 6.4 8.
Time (min)

RISING HEAD RESULT, M—08-04

J.M.Montgomery, Consulting Eng ciient: NAVY CLEAN

Proejoot

2738.0257 Lesstion: Alameda Naval Air Station




M-08-05 Elapsed Time _ Value M-08-05

RISING HEAD FIELD DATA 0.6667 0.07

NAS ALAMEDA, CTO-121 . 0.7500 0.06

1991 0.8333 0.05

0.9167 0.05

SE1000B 1.0000 0.04

Environmental Logger 1.0833 0.03

09/19 18:54 1.1667 0.03

1.2500 0.02

Unit# 00515 Test# 7 1.3333 0.02

1.4166 0.02

INPUT 1: Level (F) TOC 1.5000 0.01

1.5833 0.01

Reference 0.00 1.6667 0.01

Scale factor  10.09 1.7500 0.01

Offset 0.00 1.8333 0.01

1.9167 0.00

Step# 0 09/19 14:31 2.0000 0.00

2.5000 0.00

Elapsed Time Value 3.0000 0.01

(min) (ft) 3.5000 0.00

4.0000 -0.00

0.0000 0.00 4.5000 0.00

0.0033 0.19 5.0000 0.00
0.0066 6.24
0.0099 10.14
0.0133 -1.29
0.0166 2.94
0.0200 1.43
0.0233 1.50
0.0266 1.41
0.0300 1.30
0.0333 1.27
0.0500 1.07
0.0666 0.90
0.0833 0.76
0.1000 0.63
0.1166 0.53
0.1333 0.45
0.1500 0.38
0.1666 0.33
0.1833 0.29

0.2000 0.25
0.2166 0.23

0.2333 0.21
0.2500 0.19
0.2666 0.17
0.2833 0.16
0.3000 0.15
0.3166 0.14
0.3333 0.14
0.4167 0.11

0.5000 0.09
0.5833 0.08



<< <L <LLLLLL LKL LLLL LKL L LKL L L LKL LLLKLLLKLKLLEDIDDDDOODDODOODOOOOOOODOOOSOOOOSODSSS55>55>>

AQTESOLYVY RESULTS
Version 1.10

L., 08/92 18:37:53

TEST DESCRIPTION

Data set........... MOB8052.5et
Data set title..... RISING HEAD RESULT, M-08-05
Company.ceseesesoce J.M.MONTGOMERY, CONSULTING ENG
Project...... cesees 2738.0257
Client....ccceceee . NAVY - WESTDIV
Location........... Site 8, Building 114
Test date.......... September 19, 1991
Knowns and Constants:
No. of data points......... ceeeceess 40
Radius of well casing............... 0.083
Radius of Well...cceeeeeocconoocecns 0.19
Aquifer saturated thickness......... 8.8
Well screen length........... seesss. 8.8
Static height of water in well...... 8.8
LOG(RE/RW) ¢t cvveeeeencocscnosacsonoes 2.932
N - N o ... 0.000, 0.000, 2.512

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate -3
K = 2.3889E-003 £t/min = 2% 10 " emiwc
yo = 2.2626E+304

<<<LLLLLLLLLLL LKL LKL LKL LKL LKL LKL LKL LK LK LKL LK LKLKLKKLKLKKDIDIDDDDDDDD5D355 3335335533335 >55555>55>>>

TYPE CURVE DATA

K = 2.18747E-003
y0 = 2.42830E-001
ime Drawdown Time Drawdown Time Drawdown

0. 000E+000 2.428E-001 1.500E+000 1.392E-002



H/BO (ft)

DATA 8ET:
nsedz. e
s1/14]02

AQUI FER TYPE:
Uneentined
SOLUTION METHOD:
Beawer-Rice

TEST DATE:
Saptomber 19, 190401

ESTI MATED PARAME TERS:

K = 0.0021931 tt/mla
yé = 0. 2301 1t

1. —
~% .
=) .
- 9 'ﬂ
0.1 — —
-_'T -
e [s] -

0.01
0. 0.4 0.8 1.2 1.6 2.

Time (min)

TEST DATA:

1 = 1.6 11t
re = ¢.088 (1t
re = ¢.19 ¢t
L = 8,6 {1

b = 3.0 11
e 9.8 t1

RISING HEAD RESULT, M—-08-05

J.M.MONTGOMERY, CONSULTING ENG

ctieat: NAVY — WESTDIV

Projoeet Me.:

2738.0257

Leocatioas: Site 8, Building 114




M-10-01

RISING HEAD FIELD DATA
NAS ALAMEDA, CTO-121

1991

SE1000B

Environmental Logger

09/23 19:06

Unit# 00515 Test# 5

INPUT 1: Level (F) TOC

Reference
Scale factor
Offset

Step# 0  09/23 10:14

0.00
10.09
0.00

Elapsed Time Value
(min) )
0.0000 .10
0.0033 0.19
0.0066 3.62
0.0099 3.95
0.0133 2.09
0.0166 -0.35
0.0200 1.11
0.0233 1.73
0.0266 1.74
0.0300 1.65
0.0333 1.59
0.0500 1.37
0.0666 1.19
0.0833 1.02
0.1000 0.87
0.1166 0.74
0.1333 0.63
0.1500 0.54
0.1666 0.46
0.1833 0.40
0.2000 0.35
0.2166 0.31
0.2333 0.28
0.2500 0.26
0.2666 0.24
0.2833 0.22
0.3000 0.21
0.3166 0.19
0.3333 0.19
0.4167 0.15
0.5000 0.13

0.5833

0.11

Elapsed Time  Value

0.6667
~0.7500
0.8333
0.9167
1.0000
1.0833
1.1667
1.2500
1.3333
1.4166
1.5000
1.5833
1.6667
1.7500
1.8333
1.9167
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000
6.0000
6.5000

0.10
0.08
0.07
0.07
0.06
0.06
0.04
0.04
0.04
0.03
0.03
0.03
0.02
0.02
0.02
0.02
0.02
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.02

M-10-01



L LLLLLLLLLLLLLLLL LKL L L LKL LKL LKL LKLKLKLKLKLKLDEDDEDDDDDDDD3D55DD53555D53555535535555>>>

AQTESOLUV RESULTS
Version 1.10

UL/08/92 18:55:58

TEST DESCRIPTION

Data set........... m100lz.set

Data set title..... RISING HEAD RESULT, M-10-01
COmMPaANY «eeeeses . J.M.MONTGOMERY, CONSULTING ENG
Project...... ceeess 2738.0257

Client....c.cc.e . NAVY - WESTDIV

Location....... . Site 10, Building 400

Test date.......... September 23, 1991
Knowns and Constants:
No. of data points............cc0..n 41
Radius of well casing.........cc.... 0.083
Radius of Well...iciiieeennnnncnanns 0.19
Aquifer saturated thickness......... 9.6
Well screen length............ ceees 9.6
static height of water in well seeess 9.6
LOg(RE/RW) e e cveveeencccccccsns sesess 3.003
A, B, Cuverrnrnnncnnosscnnnnnnnns ... 0.000, 0.000, 2.659

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate -3
2.1837E-003 £+[min = 10¥ 16 ° cmsec
2.2626E+304

K
yo

<LLLLLLLLLLLLLLLLL L L LKL L LKL LKL LKL LK LKL LKL LKLKLKLKLKLKDIDDODDDDDDODDDOD355D 333353553335 555>>>

TYPE CURVE DATA

K = 1.64021E-003
y0 = 2.63216E-001
ime Drawdown Time Drawdown Time Drawdown

0.000E+000 2.632E-001 2.500E+000 5.852E-003



H/HO (ft)

1.8
2
o
)
"o
0.1

0000

llllllILllLlllII

1 &1 Illll I 1 11 Illll

DATA B8ET:
ni0elz, 001
s1p10002

AQUIFER TYPE:
Vaneeatlned
SOLUTION METHOD:
Bemver-Rias

TEST DATE:
Seplenmber 29, 19081

ESTI MATED PARAMETERS:

K = 0.001011% ft{mla
yO = 0.24412 (¢

0 01 lllllllll|lllllllllllllllllll|l

0. 0.6 1.2 1.8

2.4

Time (min)

3.

TEST DATA:

14 = (.74 12
re = 6.083 1t
re = 0.18 £
L= 0.8 11
b = 9.8 11
1= 0.8 11

RISING HEAD RESULT, M—10-01

J.M.MONTGOMERY, CONSULTING ENG

Cllont:

NAVY — WESTDIV

Projost Me.:

2738.0R57

Loaatlos:

Site 10, Building 400




M-10-02 Ela Time _ Value M-10-02

RISING HEAD FIELD DATA 0.6667 0.04
NAS ALAMEDA, CTO0-121 0.7500 0.03
1991 0.8333 0.03
0.9167 0.03
SE1000B 1.0000 0.03
Environmental Logger 1.0833 0.02
09/23 19:04 1.1667 0.02
1.2500 0.02
Unit# 00515 Test# 2 1.3333 0.02
1.4166 0.02
INPUT 1: Level (F) TOC 1.5000 0.02
1.5833 0.02
Reference 0.00 . 1.6667 0.02
Scale factor  10.09 1.7500 0.02
Offset 0.00 1.8333 0.02
1.9167 0.02
Step# 0 09/23 09:33 2.0000 0.02
2.5000 0.02
Elapsed Time Value
(min) (f)
0.0000 0.00
0.0033 2.41
0.0066 6.01
0.0099 1.56
0.0133 1.03
0.0166 1.49
0.0200 1.53
0.0233 1.48
0.0266 1.40
0.0300 1.33
0.0333 1.27
0.0500 0.99
0.0666 0.77
0.0833 0.59
0.1000 0.46
0.1166 0.35
0.1333 0.28
0.1500 0.22
0.1666 0.19
0.1833 0.16
0.2000 0.14
0.2166 0.12
0.2333 0.11
0.2500 0.10
0.2666 0.09
0.2833 0.08
0.3000 0.08
0.3166 0.07
0.3333 0.07
0.4167 0.06

0.5000 0.05
0.5833 0.03



<<<LLLLLL<LLLLLLLLLLLLLLLLLLLLLLLLLLLLKLKLKLKDODDDDODODDDO3D55OOOOODDODD5DDD55DDD5D5>5>>>>

AQTESOLUV RESULTS
Version 1.10
v1/08/92 19:02:28
TEST DESCRIPTION
Data set....ceceeee ml1002z.set
Data set title..... RISING HEAD RESULT, M-10-02
COMPANY « ¢ e e o oaoose J.M.MONTGOMERY, CONSULTING ENG

Project............ 2738.0257

Client............. NAVY - WESTDIV

Location........... Site 10, Building 400
Test date...... ...+ September 23,

Knowns and Constants:

No. of data points..........
Radius of well casing.......
Radius of well.....ccceveenee
Aquifer saturated thickness.

.
.
.
.

Well screen length......ccc0..

Static height of water in well

LOg(RE/RW).....................

A’ B, C...'.......Q.

1991

ceeee 43

seee. 0.083

eeess 0.19

cecee 7.5

veees 7.5

..... 7.5

cesee 2.801

eses. 0.000, 0.000, 2.279

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

VISUAL MATCH PARAMETER ESTIMATES

RESULTS FROM VISUAL CURVE MATCHING

Estimate . -3
K = 2.1955E-003 £+ |/min = |,1%»10 3 cmisec
Yo = 2.2626E+304

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

TYPE CURVE DATA

K = 1.89257E-003
y0 = 1.04008E-001
Jime Drawdown

0.000E+000 1.040E-001

2.500E+000

2.629E-Q03



H/HO (ft)

10. -_IllllllllIIlllIIIIIIIIHIIIIIIlllllllllllﬂllllll:
)
1. a— =
Lo -
"o -
- -
™ o 7]
o
L 9 -
%
0.1 —
-
]
=
- 0C000000O0O0O0CO®E
0.01
0. 0.4 0.8 1.2 1.6 2.

Time (min)

DATA 8ET:
nidezz. o0
1802

AQUIFER TYPE:
Vneontlined
SOLUTION METHOD:
Bemwar-Ricee

TEST DATE:
Sepltombor 29, 198401

ESTIMATED PARAMETERS:

K - 0.002217 (t]aln
70 o 0.1027 (1t

TEST DATA:

69 =~ .63 f1t
re = 6.083 (1t
rw = 0.18 (¢t
L = 7.8 11
b = 7.8 11
1 =7.8 11

RISING HEAD RESULT, M—10-02

J.M.MONTGOMERY, CONSULTING ENG

Clliaent:

NAVY — WESTDIV

Projeet MNe.:

2738.0257 Leostieos: Site 10, Building 400




M-10-03 Elapsed Time Value M-10-03
0.04

RISING HEAD FIELD DATA 0.6667 .

NAS ALAMEDA, CTO-121 0.7500 0.04

1991 0.8333 0.03

0.9167 0.03

SE1000B 1.0000 0.03

Environmental Logger 1.0833 0.02

09/23 18:54 1.1667 0.02

1.2500 0.01

Unit# 00515 Test# 0 1.3333 0.02

1.4166 0.02

INPUT 1: Level (F) TOC 1.5000 0.02

1.5833 0.02

Reference 0.00 1.6667 0.02

Scale factor  10.09 1.7500 0.02

Offset 0.00 1.8333 0.02

1.9167 0.02

Step# 0 09/23 08:56 2.0000 0.02

2.5000 0.02

Elapsed Time Value 3.0000 0.01

(min) (ft) 3.5000 0.01

4.0000 0.01

0.0000 0.07 4.5000 0.01

0.0033 0.60 5.0000 0.01
0.0066 5.84
0.0099 3.15
0.0133 0.23
0.0166 1.83
0.0200 1.44
0.0233 1.41
0.0266 1.34
0.0300 1.27
0.0333 1.21
0.0500 0.93
0.0666 0.72
0.0833 0.56
0.1000 0.44
0.1166 0.35
0.1333 0.29
0.1500 0.24
0.1666 0.21
0.1833 0.18
0.2000 0.16
0.2166 0.14
0.2333 0.14
0.2500 0.13
0.2666 0.12
0.2833 0.11
0.3000 0.10
0.3166 0.10
0.3333 0.09
0.4167 0.07

0.5000 0.06
0.5833 0.05



CCCLLLLLLLLLLLLLLLLLLL LKL LKL LL LKL LKL LK LLKLKLKLKLKLKLKDODIDDDDDODDO55DDD55D555DOD5>>DD>DD55>>D>>

AQTESOLYV RESULTS
Version 1.10

v./08/92 19:07:24

TEST DESCRIPTION

Data set.......... . ml1003z.set

Data set title..... RISING HEAD RESULT, M-10-~03
company.....««+.+.. J.M.MONTGOMERY, CONSULTING ENG
Project............ 2738.0257

Client...... ceeeee. NAVY - WESTDIV
Location........... Site 10, Building 400

Test date.......... September 23, 1991

Knowns and Constants:

No. of data points............ ceeee. 49

Radius of well casing.....cc¢eee0.... 0.083

Radius of well....cveeeeeeceeeeseees 0.19

Aquifer saturated thickness......... 8.98

Well screen length......cccc00ceee0.. 8.98

Static height of water in well...... 8.98
LOG(RE/RW) e v et eevveccocnnnoncans eeees 2.949

A, B, C..... e tesecsasecesses 0.000, 0.000, 2.545

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate ‘ -y
K = 1.1053E-003 £t |min = 5.b¥ 107 emigec
yo = 2.2626E+304

<<€ LKL LLLLLLLLLLLL LKL LKL LKL LKL L LKL LKL LK LKLKLKLKLKKLKDODDODDODDDD3DD333353 353333553353 5555555>>

TYPE CURVE DATA

K = 2.12546E-003
Y0 = 1.49761E-001
Pime Drawdown Time Drawdown Time Drawdown

- - - - - - > - - e an .- - - e . e - - - - - e - e e . - - e - - - - - - - - - -

0.000E+000 1.498E-001 3.000E+000 5.333E-004



H/HO (ft)

RRRY

T T 1
o©
00°

0.1

LI llll]l

0 01 llllllllllllllllllllllllllllllll

111 lllll

L Illld

1

DATA SET:
1003z, 0
s1/14)02

AQUI FER TYPE:
Ynoeailned
SOLUTION METHOD:
Nenwer-Nlae

TEST DATE:
Seaptombor 29, 1001

ESTIMATED PARAMETERS:

K = 0.002297 10 ]mln
74 = 0.168) (¢

0. 0.4 0.8 1.2
Time (min)

1.6

TEST DATA:

04 = (.08 1t
re =~ 9.083 11t
re « 0.190 (10
L = 8,06 {1t
D = 5.00 (1t
B = 8.00 t1

RISING HEAD RESULT, M—10-03

J.M.MONTGOMERY, CONSULTING ENG

Ciloent:

NAVY - WESTDIV

Projoet Me.:

2738.0R57 Lesatloa: Site 10, Building 400




M-1101

RISING HEAD FIELD DATA
NAS ALAMEDA, CTO-121

1991

SE1000B

Environmental Logger

09/18 13:38

Unit# 00515 Test# 2

INPUT 1: Level (F) TOC

Reference
Scale factor
Offset

Step# O 09/18 08:59

0.00
10.09
0.00

Elapsed Time Value
(min) (®)
0.0000 0.00
0.0033 0.00
0.0066 0.04
0.0099 0.62
0.0133 0.62
0.0166 0.58
0.0200 0.55
0.0233 0.51
0.0266 0.50
0.0300 0.48
0.0333 0.46
0.0500 0.38
0.0666 0.32
0.0833 0.27
0.1000 0.23
0.1166 0.21
0.1333 0.20
0.1500 0.19
0.1666 0.18
0.1833 0.17
0.2000 0.17
0.2166 0.17
0.2333 0.16
0.2500 0.16
0.2666 0.16
0.2833 0.15
0.3000 0.15
0.3166 0.15
0.3333 0.15
0.4167 0.14
0.5000 0.14

0.5833

0.14

Elspsed Time Value
0.6667 0.14
- 0.7500 0.14
0.8333 0.14
0.9167 0.14
1.0000 0.13
1.0833 0.13
1.1667 0.13
1.2500 0.13
1.3333 0.13
1.4166 0.12
1.5000 0.13
1.5833 0.12
1.6667 0.12
1.7500 0.12
1.8333 0.12
1.9167 0.14
2.0000 0.14
2.5000 0.13
3.0000 0.12
3.5000 0.12
4.0000 0.11
4.5000 0.11
5.0000 0.11
5.5000 0.11
6.0000 0.11
6.5000 0.11
7.0000 0.10
7.5000 0.08

M-11-01



€<LLLLLLLLLLL LKL LKL LKL LKLLLKLCLKLKLCLKLKLKLCLIDEEDEEDEDODDD35D 55O 5555355535555 5555555>5>>>

AQTESOLYV RESULTS
Version 1.10

.LU/29/91 16:13:51

TEST DESCRIPTION

Data set........... M1101Z.SET

Data set title..... RISING HEAD RESULT, M-11-01
Company..... ceveess J.M.MONTGOMERY, CONSULTING ENG
Project........ ceee 2738.0257

Client.....¢¢¢e.0... NAVY - WESTDIV
Location........... Site 11, Building 14
Test date.......... September 18, 1991

Knowns and Constants:
No. of data points.....cceeeeeeeennn
Radius of well casing.....cceeeeeesn
Radius of well.....cccvtvnencnnconans
Aquifer saturated thickness....... .o
Well screen length....ceeeeeeeeecnns
Static height of water in well......
LOG(RE/RW) ¢ ¢ v et eesocsssscsnasscasnas 62
A, B, Cuitierreerenanseacssaaseeaeaas 0.000, 0.000, 0.961

6
.083
.19

HHEERPROoOOW

0
1
1
1
1
2

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate . -y
K = 5.9497E-004 ft/min = 3.0% 10 cmlsec
y0 =  6.9315E+234

<L LKL LKL LLLLLLLL LKL LKL LKL LKL LKL LKLKLKLEDIDDODDDODDDDODODDDDODSOSSOOIDOOOOSOOODIDO>D5>>

TYPE CURVE DATA

K = 4.98721E-003
YO0 = 2.20874E-001
Time Drawdown Time Drawdown Time Drawdown

0.000E+000 2.209E-001 3.600E+000 2.351E-003



H/HO (ft)

DATA SET:
IRERFPRY )¢
1872001

AQUIFER TYPE:
Vaseutined
SOLUTION METHOD:
Beawer-Rlee

TEST DATE:
Septombor 18, 1901

11111

oo U
|

ESTI MATED PARAMETERS:

o o K = 0.004007 ttfmln
yO <« 9.2800 (¢

e
-

TEST DATA:

1 = 0.82 11
re = 0.083 It
re - 0.18 {1
L= 1,1 11
by = 1.1 11
0« 1.1 11

LLagale

0.01 lljllllllllllllllllIlllIIllllIll lllllllllllllll

Q. 0.72 1.44 2.16 2.88 3.6
Time (min)

RISING HEAD RESULT, M-11-01

J.M MONTGOMERY, CONSULTING ENG ctiear: NAVY — WESTDIV

2738.0257 Lesation: Site 11, Building 14




M-11-02

RISING HEAD FIELD DATA
NAS ALAMEDA, CTO-121

1991

SE1000B

Environmental Logger

09/18 13:39

Unit# 00515 Test# 3

INPUT 1: Level (F) TOC

Reference
Scale factor
Offset

Step# 0 09/18 09:29

0.00
10.09
0.00

Elapsed Time Value
(min) ®)
0.0000 1.46
0.0033 0.75
0.0066 1.17
0.0099 0.99
0.0133 0.93
0.0166 0.89
0.0200 0.86
0.0233 0.82
0.0266 0.79
0.0300 0.76
0.0333 0.73
0.0500 0.60
0.0666 0.51
0.0833 0.44
0.1000 0.39
0.1166 0.35
0.1333 0.32
0.1500 0.30
0.1666 0.28
0.1833 0.27
0.2000 0.26
0.2166 0.26
0.2333 0.25
0.2500 0.24
0.2666 0.24
0.2833 0.23
0.3000 0.23
0.3166 0.22
0.3333 0.22
0.4167 0.21
0.5000 0.20

Ela
0.5833
0.6667
0.7500
0.8333
0.9167
1.0000
1.0833
1.1667
1.2500
1.3333
1.4166
1.5000
1.5833
1.6667
1.7500
1.8333
1.9167
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000
6.0000
6.5000
7.0000
7.5000
8.0000
8.5000
9.0000
9.5000

10.0000

\'4
0.19
0.18
0.17
0.17
0.17
0.17
0.16
0.16
0.16
0.16
0.15
0.15
0.15
0.15
0.14
0.14
0.14
0.14
0.13
0.13
0.12
0.11
0.11
0.11
0.10
0.10
0.10
0.10
0.09
0.09
0.08
0.08
0.08
0.08

(-}

M-11-02



<< <€<L<L<LLLLLL<LLLLLLLL LKL L LLLK LKL LLLKLLKLLKLLKLKLKLKDI DO 5DDODDOOODDDDDDS5DDODS>ODD3D555>>

AQTESOLYV RESULTS
Version 1.10

L./08/92 19:28:44

TEST DESCRIPTION

Data set....ccccenve mi1102z.set

Data set title..... RISING HEAD RESULT, M-11-02
CompanyY.eoseeceesee eeo J.M.MONTGOMERY, CONSULTING ENG
Project....cevvee... 2738.0257

Client...eeeeeeeens NAVY - WESTDIV

Location........... Site 11, Building 14
Test date.......... September 18, 1991

Knowns and Constants:
No. of data points....... ceseesssces 61
Radius of well casing......¢eccc.... 0,083
Radius of well......eoeveeeeceeeeess 0.19
Aquifer saturated thickness......... 2
Well screen length......cecveeeceees. 2.
Static height of water in well...... 2
LOG(RE/RW) c v e e v seessnossconsasnsscans 1

A' B' C........-.Il........l....'..l

0.000, 0.000, 1.450

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate -y
K = 4.5031E-004 f[win = 2.3% (0 ' em|wec
yo = =-8.9151E-287

<LK LLLLLLLLLLLLLLLL LKL LKL LKL LKL LLLLKLKLLEDODDDODDDDIDODDODDDDDDDIDDIDDDIDIDIODSDSDD>>>>

TYPE CURVE DATA

K = 5.,30861E-004
Y0 = 2.07558E-001
'ime Drawdown Time Drawdown Time Drawdown

O O00E+000 2.076E-001 4.000E+000 8. 927E-002



H/HO (ft)

DATA B8ET:
afie2z.e0
s1716) 02

AQUI FER TYPE:
Vesenilned
SOLUTION METHOD:
Qoaver-Riae

TEST DATE:
Sopltombor 18, 19901

ESTIMATED PARAMETENRS:

K = 0.0808103 ftfmls
70 = 6.2840 11

Time (min)

TEST DATA:

e = ¢. %8 1t
e = 0,003 {1t
re « 019 f1t
L= 2.8 11
b = 2.8 1
- 2.8 11

RISING HEAD RESULT, M—-11-02

J.M.MONTGOMERY, CONSULTING ENG cilenr: NAVY — WESTDIV

Prejoat Me.: 2738.0257 Lesstion: Site 11, Building 14




M-11-03

RISING HEAD FIELD DATA
NAS ALAMEDA, CTO-121

1991

SE1000B

Environmental Logger

09/18 13:41

Unit# 00515 Test# 4

INPUT 1: Level (F) TOC

Reference
Scale factor
Offset

Step# 0 09/18 10:31

Elapsed Time Value

0.00
10.09
0.00

(min) ®

0.0000 0.00
0.0033 0.01
0.0066 2.95
0.0099 1.56
0.0133 1.29
0.0166 1.09
0.0200 1.12
0.0233 1.09
0.0266 1.07
0.0300 1.04
0.0333 1.01
0.0500 0.89
0.0666 0.79
0.0833 0.69
0.1000 0.60
0.1166 0.53
0.1333 0.46
0.1500 0.41
0.1666 0.36
0.1833 0.32
0.2000 0.28
0.2166 0.25
0.2333 0.23
0.2500 0.21
0.2666 0.19
0.2833 0.18
0.3000 0.17
0.3166 0.16
0.3333 0.15
0.4167 0.11
0.5000 0.09
0.5833 0.08
0.6667 0.07
0.7500 0.06
0.8333 0.03

Elapsed Time  Value

0.9167
1.0000
1.0833
1.1667
1.2500
1.3333
1.4166
1.5000
1.5833
1.6667
1.7500
1.8333
1.9167
2.0000

0.04
0.04
0.04
0.04
0.04
0.04
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03

M-11-03



<< <€KLL LKL LLLLLLKLLLLLLLLLLLKLLKLLLKLKLKLKDIDIDEDDDODOOODODODDODODD>DODOODDOSOOOD355>>>

AQTESOLV RESULTS
Version 1.10

vu1/08/92 19:33:42

TEST DESCRIPTION

Data set...cceecoeos ml103z.set
Data set title..... RISING HEAD RESULT, M-11-03
company........ eee. J.M.MONTGOMERY, CONSULTING ENG

Project....veve00... 2738.0257
Client......+.ve00.. NAVY - WESTDIV
Location........... Site 11, Building 14
Test date.......... September 18, 1991

Knowns and Constants:
No. of data points......ccceevvuaen 42

Radius of well casing........c...... 0.083

Radius of well.....oceeeeeeeceaecess 0.19

Aquifer saturated thickness......... 2.8

Well screen length......cce0eeeeeees 2.8

Static height of water in well...... 2.8
LOG(RE/RW) ¢ e e e et eeeecensnccancncssss 1.961

A, B, C........ cesescscssscescssssss 0.000, 0.000, 1.489

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate -3
4.3843E-003 ft[min = 2.2% 10 Tem|wc
-8.9151E-287

K
yo

<<<L<L<CLLLLLLLLLLL LKL L LKL L LKL LKL LLKLKLKLKLLLEDIDDDDDDDDDDSDODOSDIDODSODIISIIDDIIDIDDS>>>>

TYPE CURVE DATA

K = 5.26024E-003
YO = 2.74544E-001

Time Drawdown Time Drawdown Time Drawdown

- - e - - - e en e e e . on .- - an wn wn wn an - s o - - et > w — - —  - - - - - - - - - an e an oo - ws .-

0.000E+000 2.745E-001 2.000E+000 3. S06E-Q03



10~ llllllllllllllllllllrlllIIlIIlllIllIllIIllTllll

Lt 111
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0.1

00000
0000000

LI lll]lll

1 & 1 L1l

Illlllllll]

0 01 JllljllljlllllllllllllljllllJJllllll

0. 0.4 0.8 1.2 1.6 2.

Time (min)

DATA SET:
wl1e3z, 001
s1j18)02

AQUI FER TYPE:
Vasoentlned

SOLUTI ON WMETHOD:
Reswer-Riae

TEST DATE:
Seplombor 16, 1001

ESTI MATED PARAMETENS:

K = 0.9032608 ft]mloa
10 = H.28682 (1t

TEST DATA:

16 = .12 t2
re = 0.083 It
re = 0.10 (1t
L= 2.8 {1
b = 2.0 1
1= 2.8 1

RISING HEAD RESULT, M—11-03

J.M. MONTGOMERY, CONSULTING ENG ciisat: NAVY — WESTDIV

Project Ne.: 2738.0257 Lesastiea: Site 11, Building 14




M-11-04

RISING HEAD FIELD DATA
NAS ALAMEDA, CTO-121

1991

SE1000B

Environmental Logger

09/18 13:42

Unit# 00515 Test# 5

INPUT 1: Level (F) TOC

Reference
Scale factor
Offset

Step# 0 09/18 10:43

Elapsed Time Value

0.00
10.09
0.00

(min) 81

0.0000 0.00
0.0033 0.06
0.0066 4.84
0.0099 2.80
0.0133 2.00
0.0166 2.03
0.0200 2.01
0.0233 1.99
0.0266 1.98
0.0300 1.96
0.0333 1.95
0.0500 1.89
0.0666 1.84
0.0833 1.79
0.1000 1.73
0.1166 1.69
0.1333 1.65
0.1500 1.60
0.1666 1.56
0.1833 1.52
0.2000 1.48
0.2166 1.4
0.2333 1.40
0.2500 1.36
0.2666 1.33
0.2833 1.29
0.3000 1.26
0.3166 1.22
0.3333 1.19
0.4167 1.04
0.5000 0.92
0.5833 0.82

Elapsed Time _ Value
0.6667 0.74
0.7500 0.68
0.8333 0.61
0.9167 0.58
1.0000 0.55
1.0833 0.52
1.1667 0.49
1.2500 0.47
1.3333 0.45
1.4166 0.43
1.5000 0.42
1.5833 0.41
1.6667 0.39
1.7500 0.38
1.8333 0.37
1.9167 0.35
2.0000 0.35
2.5000 0.29
3.0000 0.24

*3.5000 0.21
4.0000 0.19
4.5000 0.17
5.0000 0.15
5.5000 0.15
6.0000 0.14
6.5000 0.13
7.0000 0.13
7.5000 0.12
8.0000 0.12
8.5000 0.11
9.0000 0.10
9.5000 0.09
10.0000 0.09

M-11-04



<< <€LLLLLLLLLLLLLLLLLL LKL LKL LKL LLLLLKLKLKLKLKLKLKKDIDDIDDODDDODDDDDDDOD55D5SODODDDDDDDODDD5D5>>5>>

AQTESOLV RESULTS
Version 1.10

v1/08/92 19:44:04

TEST DESCRIPTION

Data set....cc.0... M11l04z.set
Data set title..... RISING HEAD RESULT, M-11-04

company..... cees e J.M.MONTGOMERY, CONSULTING ENG
Project......cc.... 2738.0257
Client.......... «+«+. NAVY - WESTDIV

Location........... Site 11, Building 14
Test date.......... September 18, 1991

Knowns and Constants:

No. of data points.....ceeeeeeeceens. 58

Radius of well casing......¢.ccec.... 0.083

Radius of well......cveeeecceceeeass 0.19

Aquifer saturated thickness......... 4.9

Well screen length.......ccc0ece0see. 4.9

Static height of water in well...... 4.9
LOG(RE/RW) ¢ e cceveeesssscsccscsacasss 2.441

A, B, C.ieteeererecccnnnnnns esesse.s 0.000, 0.000, 1.838

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

— e T ———
== =

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate ‘ _y
K = 5.4923E-004 f+/wmin = 2.8% I° em| sec
y0 = 4.3937E-098

<LK <LLLLLLLLLLLLLLLL LKL LKL LKL LKL LKL LKLKLKLIDDDDDDODODDO35O55D55OD3DDDD5DD5D55>>>5>>

TYPE CURVE DATA

K = 6.71319E-004
y0 = 7.59904E-001
_Time Drawdown Time : Drawdown Time Drawdown

0.000E+000 7.599E-001 7.000E+000 4.912E-002



DATA SET:
a11042.6001
4111402

AQUI FER TYPE:
Ynooatlned
SOLUTION METHOD:
Beswer-Riae

TEST DATE:
Soptomber 10, 1001

ESTIMATED PARAMETERS:

K = ¢.0007112 ft)mla
yO = 0.7086 (¢t

| lllllll

TEST DATA:

B8 = 2,01 t1t
re = 0.883 1t
re = 6.18 #1¢
L= 4.0 11
b = 4.0 11
B = 4.0 11

H/HO (ft)

0.1

lIIIIlIIn |

1

0 01 lllllllljlllllllllllllllllllllllljlllllllIIllllll

0. 1.4 2.8 4.2 5.6 7.
Time (min)

RISING HEAD RESULT, M—11-04

J.M.MONTGOMERY, CONSULTING ENG clieat: NAVY — WESTDIV

Prejoect Me.: 2738.0257 Lesatlon: Site 11, Building 14




M-12-01

RISING HEAD FIELD DATA
NAS ALAMEDA, CTO-121

1991

SE1000B

Environmentai Logger

09/24 18:36

Unit# 00515 Test# 7

INPUT 1: Level (F) TOC

Reference
Scale factor
Offset

Step# 0 09/24 12:09

Elapsed Time Value

0.00
10.09
0.00

(min) ()

0.0000 -0.00
0.0033 -0.01
0.0066 -0.01
0.0099 5.10
0.0133 3.14
0.0166 3.32
0.0200 1.63
0.0233 1.77
0.0266 .77
0.0300 1.72
0.0333 1.69
0.0500 1.53
0.0666 1.40
0.0833 1.29
0.1000 1.19
0.1166 1.09
0.1333 1.00
0.1500 0.92
0.1666 0.85
0.1833 0.78
0.2000 0.71
0.2166 0.67
0.2333 0.63
0.2500 0.59
0.2666 0.56
0.2833 0.54
0.3000 0.51
0.3166 0.50
0.3333 0.47
0.4167 0.42
0.5000 0.38
0.5833 0.35

Elapsed Time  Value
0.6667 0.33
0.7500 0.32
0.8333 0.28
0.9167 0.28
1.0000 0.28
1.0833 0.28
1.1667 0.27
1.2500 0.26
1.3333 0.26
1.4166 0.25
1.5000 0.24
1.5833 0.24
1.6667 0.23
1.7500 0.22
1.8333 0.21
1.9167 0.21
2.0000 0.20
2.5000 0.16
3.0000 0.15
3.5000 0.14
4.0000 0.14
4.5000 0.13
5.0000 0.10
5.5000 0.10
6.0000 0.10
6.5000 0.09
7.0000 0.07
7.5000 0.07
8.0000 0.06
8.5000 0.06
9.0000 0.05
9.5000 0.04
10.0000 0.05
12.0000 0.05
14.0000 0.05

M-12-01



CCLLLLLLLLLLLLLLLLLLL LKL LKL LKL LKL LKL LLKLLLLKLKLKDIDIDDDDDODD5DDD33553ODD5D3DODODDD5DDD5>>5>>>

AQTESOLV RESULTTS
Version 1.10

../08/92 21:15:35

TEST DESCRIPTION

Data set......... .. ml201z.set
Data set title..... RISING HEAD RESULT, M-12-01
Company....«ese0.+0.+ J.M.MONTGOMERY, CONSULTING ENG

Project...... 2738.0257
Client......+...... NAVY - WESTDIV
Location........... Site 12, Building 10
Test date.......... September 24, 1991

Knowns and Constants:
No. of data points........ccc0eee.nn 58
Radius of well casing......¢ecce00... 0.083
Radius of well.....cveeeeeeseeeseses 0.19
Aquifer saturated thickness......... 5.43
Well screen length.....ccceceeeeence 5.43
Static height of water in well...... 5.43
LOG(RE/RW) ¢ e ceveeveenoconacsssacnnses 2.529
A, B, Civerrreceeenacssenessessseaess 0,000, 0.000, 1.924

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate -y
K = 5.2068E-004 f|minz 2.b* 1° em| cec
yO = 6.6365E+265

<< L L LLKLLLL LKL L LKL LKL LKL LKL LKL LKL LLKLKLKLKLKKKDODDIDODIDDDDDDD3DDD335 33D 53335D33555555>>

TYPE CURVE DATA

K = 5,20683E-004
y0 = 3.78939E-001
Time Drawdown Time Drawdown Time Drawdown

0.000E+000 3.789E-001 6.500E+000 4.596E-002



100

1.
>
N’
o
i
N
m

0.1

I IIIIHI

11 lJJIlI

1 LL‘IHI

() ()1 llIlllllllIllllllll|IlllllllllillllllllIlllllllll

0.

1.6

3.2 4.8
Time (min)

6.4

8.

DATA B8ET:
12612, 001
AVEETRY!

AQUIFER TYPE:
Vaoonlined
SOLUTION METHOD:
Benwar-Riae

TEST DATE:
Sopltomder 24, 1001

ESTIMATED PARAMETERS:

K = 0.000343 1t]mln
yo = 4.4000 1t

TEST DATA:

NS = 1.77 1t
1e = 0.003 (¢
1t = 0.1 (¢
L o= 5.43 11
b = 5.43 11
N 5.43 1t

RISING HEAD RESULT, M—12-01

J. M. MONTGOMERY, CONSULTING ENG

Cllent:

NAVY — WESTDIV

Prejoet Neo.: _2738.0257

Leoatloen:

Site 12, Building 10




M-12-02

RISING HEAD FIELD DATA
NAS ALAMEDA, CTO-121

1991

SE1000B

Environmental Logger

09/23 19:10

Unit# 00515 Test# 9

INPUT 1: Level (F) TOC

Reference
Scale factor
Offset

Step# 0 09/23 12:09

Elapsed Time Value

0.00
10.09
0.00

(min) ()

0.0000 0.01
0.0033 0.01
0.0066 0.12
0.0099 2.65
0.0133 5.03
0.0166 0.64
0.0200 1.88
0.0233 2.69
0.0266 1.34
0.0300 2.35
0.0333 1.80
0.0500 1.86
0.0666 1.82
0.0833 1.77
0.1000 1.72
0.1166 1.68
0.1333 1.64
0.1500 1.60
0.1666 1.57
0.1833 1.54
0.2000 1.51
0.2166 1.47
0.2333 1.44
0.2500 1.41
0.2666 1.38
0.2833 1.36
0.3000 1.33
0.3166 1.30
0.3333 1.28
0.4167 1.16
0.5000 1.06
0.5833 0.97

Elapsed Time _ Value
0.6667 0.89
0.7500 0.83
0.8333 0.77
0.9167 0.71
1.0000 0.67
1.0833 0.62
1.1667 0.59
1.2500 0.55
1.3333 0.51
1.4166 0.48
1.5000 0.46
1.5833 0.44
1.6667 0.42
1.7500 0.42
1.8333 0.40
1.9167 0.38
2.0000 0.36
2.5000 0.28
3.0000 0.22
3.5000 0.19
4.0000 0.15
4.5000 0.13
5.0000 0.11
5.5000 0.10
6.0000 0.09
6.5000 0.08
7.0000 0.07
7.5000 0.07
8.0000 0.07
8.5000 0.07
9.0000 0.07
9.5000 0.07

10.0000 0.06
12.0000 0.04
14.0000 0.04
16.0000 0.03
18.0000 0.03
20.0000 0.02

M-12-02



<K <LLLLLLLLLLLLLLLL LKL LKL LKL LKL LKL LKL LKLKLKKLKLKKEDDDDDDD5DOD5555D555>O5DDDOODOODO355>555>

AQTESOLYV RESULTS
Version 1.10

0./08/92 21:20:57

TEST DESCRIPTION

Data set........... ml12022z.set

Data set title..... RISING HEAD RESULT, M-12-02
COMPANY s s e s ssses eees J.M.MONTGOMERY, CONSULTING ENG
Project.....v0v.0.. 2738.0257

Client...c.eeeeses .. NAVY - WESTDIV

Location........... Site 12, Building 10
Test date.......... September 23, 1991

Knowns and Constants:
No. of data points....... ceeescsccas
Radius of well casing.......cceeeee
Radius of well...cveeeeeecononsnnnns
Aquifer saturated thickness.........
Well screen length....ccececccccecen
Static height of water in well......
LOG(RE/RW) ¢t c vt evnvocosoonsascsasoncs 2
A, B, Ciiiiiieteenersensenssececaecesesss 0,000, 0.000, 2.156

vNORONOOO WL
s e s & s
O ®

000w O

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate 4
3.4803E-004 f|/min = 1.B¥1° cmlsec
6.6365E+265

K
yo

<<<<L<L<L<LL<LLLLLLLLLLLLLL LKL LKL LLLLKLKLKLLLKLLKLKLIDODODDDODDODDDDODIDDDDODDODDDIDIDIDIDIIDDDIDD>>>

TYPE CURVE DATA

K = 5.15239E-004
y0 = 6.95088E-001

'ime Drawdown Time Drawdown Time Drawdown

-
- - - - - - e e e e w» o> - - - e e e e .- . .- - - - - .- - - - - . .- . an - o -an an an an e e - -

0.000E+000 6.951E-001 1.000E+001 1.651E-002



H/HO (ft)

1()- llllllllllIlllll]lllllllllllIllllllllllllllllll

-
e
-~
-
-

1 1 11117

1. =

0.1 — =

(] ()]. llllllllllllllllll lIlllllllllIllll Illillllll LA
0. 2.4 4.8 7.2 9.6 12.

Time (min)

DATA SET:
B12022.001
S1f18}02

AQUIFER TYPE:
Vneontlned
SOLUTION METHOD:
Renwear-Rliae

TEST DATE:
Sopltombor 295, 1001

ESTIMATED PARAMETENRS:

K = 0.0008322 ftlmis
yO = 0.7383 11t

TEST DATA:

N = $.64 t1¢
re - 0.0038 (1t
re - 0.180 12
L= 8.8 11
b = $.0 11
e 4.0 11

RISING HEAD RESULT, M—-12-02

J.MMONTGOMERY, CONSULTING ENG

Cllent:

NAVY — WESTDIV

Projoet MNe.:

2738.0257 Lesatios: Site 12, Building 10




M-12-03

RISING HEAD FIELD DATA
NAS ALAMEDA, CTO-121

1991

SE1000B

Environmental Logger

09/24 18:

Unit# 00515 Test# 3

INPUT 1: Level (F) TOC

Reference
Scale factor
Offset

Step# 0 09/24 10:41

Elapsed Time Value

33

0.00
10.09
0.00

(min) (R)

0.0000 0.04
0.0033 0.06
0.0066 333
0.0099 4.02
0.0133 -1.67
0.0166 1.72
0.0200 1.93
0.0233 1.85
0.0266 1.81
0.0300 1.76
0.0333 1.72
0.0500 1.55
0.0666 1.41
0.0833 1.27
0.1000 1.15
0.1166 1.04
0.1333 0.94
0.1500 0.85
0.1666 0.77
0.1833 0.70
0.2000 0.63
0.2166 0.57
0.2333 0.51
0.2500 0.47
0.2666 0.42
0.2833 0.39
0.3000 0.35
0.3166 0.33
0.3333 0.30
0.4167 0.22
0.5000 0.18
0.5833 0.15

0.6667
0.7500
0.8333
0.9167
1.0000
1.0833
1.1667
1.2500
1.3333
1.4166
1.5000
1.5833
1.6667
1.7500
1.8333
1.9167
2.0000
2.5000
3.0000
3.5000
4.0000
4.5000
5.0000
5.5000

\'4
0.13
0.10
0.09
0.08
0.07
0.07
0.07
0.06
0.07
0.06
0.06
0.06
0.06
0.06
0.06
0.05
0.05
0.04
0.04
0.03
0.03
0.03
0.02
0.03

M-12-03



<K< LLL<LL<LLLLLL LKL L LKL LK LKL LKL L LKL LKL LKLKLKLKLKLLKLKDEIDDDDDDDDD3DD>D55ODDDS>ODDOODOIDODIOIDDD>>>>

AQTESOLYV RESULTS
Version 1.10

..,08/92 21:46:36

e e et e o e

TEST DESCRIPTION

Data set....+....... ml203zZ.set

Data set title..... RISING HEAD RESULT, M-12-03
company............ J.M.MONTGOMERY, CONSULTING ENG
Project.....ceeev.. 2738.0257

Client...¢.¢¢eeees.. NAVY = WESTDIV
Location........... Site 12, Building 10

Test date.......... September 24, 1991

Knowns and Constants:
No. of data points.......cccceeecees 4
Radius of well casing.....cccceceeee O
Radius of well.....coveeveeeeceaesas O
Aquifer saturated thickness......... 7
Well screen length....ccceeeeecceees 7
Static height of water in well...... 7
LOG(RE/RW) ¢ c ceceeeeeccssncososonsnaes 2

A, B' c..oo--.--.-o..........f...... 0

ooo, 0.000, 2.226

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate -3
K = 2,2755E-003 #t/min = 1.2% 10 “cm|sec
yo =  4.3937E-098

<KL LKL LLLLLLLLK LKL LKL LKL KL LKLKLLLLKLLKLKLKLKLKLKID DD 5355535553535 5D>OD55D>D5>>>>

TYPE CURVE DATA

K = 2.27547E-003
YO = 4.08010E-001

ime Drawdown Time Drawdown Time Drawdown

0.000E+000 4.080E-001 S5.000E+000 7.556E-005



H/HO (ft)

10.

IIIITIIIIIIIllllllllllllllllllllllll]TIllllllll

1 lJlJH] P 1 1111l

i

0.1

| lIllHl

I
1

0 ()1 llllllllllllllllllllllllllllllll Illllllllllllll

0. 0.7 1.4 2.1 2.8 3.5
Time (min)

DATA 8ET:
12082, 001
(IFRYIRY!

AQUIFER TYPE:
Ynoonilaed
SOLUTI ON METHOD:
Qevver-Rlaee

TEST DATE:
Soptomber 24, 10914

ESTIMATED PARAMETERS:

K = 6.001690 1t min
yO = 0.381 0y

TEST DATA:

18 = 1,08 tt
re = 0.003 1t
re - 0.19 (¢t
L= 7.2 1
b= 7.2 11
= 7.2 11

RISING HEAD RESULT, M—12-03

J.M.MONTGOMERY, CONSULTING ENG client: NAVY — WESTDIV

Projost Me.:

2738.0257 Lesstion: Site 12, Building 10




M-12-04

RISING HEAD FIELD DATA
NAS ALAMEDA, CTO-121

1991

SE1000B

Environmental Logger

09/24 18:35

Unit# 00515 Test# 5

INPUT 1: Level (F) TOC

Refereace
Scale factor
Offset

Step# 0 09/24 11:22

Elapsed Time Value

0.00
10.09
0.00

(min) ®

0.0000 0.16
0.0033 1.41
0.0066 6.13
0.0099 0.57
0.0133 1.03
0.0166 1.67
0.0200 1.84
0.0233 1.82
0.0266 1.81
0.0300 1.77
0.0333 1.74
0.0500 1.59
0.0666 1.46
0.0833 1.34
0.1000 1.23
0.1166 1.13
0.1333 1.03
0.1500 0.94
0.1666 0.87
0.1833 0.80
0.2000 0.73
0.2166 0.67
0.2333 0.62
0.2500 0.57
0.2666 0.53
0.2833 0.50
0.3000 0.46
0.3166 0.43
0.3333 0.41
0.4167 0.31
0.5000 0.24
0.5833 0.20

Elapsed Time _ Value
0.6667 0.17
0.7500 0.15
0.8333 0.13
0.9167 0.11
1.0000 0.10
1.0833 0.09
1.1667 0.08
1.2500 0.07
1.3333 0.07
1.4166 0.07
1.5000 0.05
1.5833 0.05
1.6667 0.05
1.7500 0.05
1.8333 0.04
1.9167 0.04
2.0000 0.04
2.5000 0.03
3.0000 0.03
3.5000 0.03
4.0000 0.02
4.5000 0.02

M-12-04



<< <<€ <L LKL LKL LLKLLLLLLLLLLLLLLLLKLKLLLKLKLKDIDDDDDDDDDDDDD5ODODDDODDODSOOSDDIDOISO>>5>>

AQTESOLYV RESULTS
Version 1.10

uL/08/92 21:57:54

TEST DESCRIPTION

Data set....... +.s0. M1204z.set

Data set title..... RISING HEAD RESULT, M-12-04
company..cseseessse J.M.MONTGOMERY, CONSULTING ENG
Project...ceeevee.s 2738.0257

Client....... eees+s NAVY - WESTDIV
Location........... Site 12, Building 10

Test date.......... September 24, 1991

Knowns and Constants:
No. of data points......cc00c... cee. 47
Radius of well casing.......cee¢0... 0.083
Radius of well.....covceseeeeeesesss 0.19

Aquifer saturated thickness......... 7.5

Well screen length....... cesesescees 1.5

Static height of water in well...... 7.5

Log(Re/RW) e e cvveeeenns ceceeocaes eess. 2.801

N - N o ... 0.000, 0.000, 2.279

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate -
K = 2.3186E~003 H|minz 1.2% 16 3cm|sec
yo =  4.3937E-098

<L LLLLLLLLLLL L L LKL L LKL LK LKL LKL LKL LLLKLKLDODDDDDSDODDDDODDIODDDODDDDDISIDIIDIDIDIIIDID>>5>>

TYPE CURVE DATA

K = 2.04419E-003
Y0 = 4.97741E-001
Time Drawdown Time Drawdown Time Drawdown

0.000E+000 4.977E-001 3.500E+000 1.913E-Q03



H/HO (ft)

0 01 lllllllllllllllllllllllllllllllllll

10.

0.1

LI lllI]

Illlllllllll

A1 11 lllll

L el

0. 0.7 1.4 2.1
Time (min)

2.8

3.5

DATA B8ET:
ni20dz. 001
s/14)02

AQUIFER TYYPE:
Unoeenilned
SOLUTI ON METHOD:
Resver-Riaese

TEST DATE:
Soptoembor 24, 1001

ESTI MATED PARAMETERS:

K = 0. 001088 1t min
70 = 6.4372 ft

TEST DATA:

28 = (.04 t2
re = 0.0038 (1
re - 6.19 12
L= 72.8 11t
b = 7.8 11
= 7.8 1

RISING HEAD RESULT, M—-12-04

J.M.MONTGOMERY, CONSULTING ENG

Cliant:

NAVY — WESTDIV

Projoet MNo.:

2738.0R57 Lesstion: Site 12, Building 10




M-14-01 Time  Valu M-14-01

RISING HEAD FIELD DATA 0.6667 0.11

NAS ALAMEDA, CTO-121 0.7500 0.09

1991 0.8333 0.07

0.9167 0.06

SE1000B 1.0000 0.05

Environmental Logger 1.0833 0.04

09/26 18:49 1.1667 0.04

1.2500 0.03

Unit# 00515 Test# 3 1.3333 0.03

1.4166 0.02

INPUT 1: Level (F) TOC 1.5000 0.02

1.5833 0.01

Reference 0.00 1.6667 0.01

Scale factor 10.09 1.7500 0.00

Offset 0.00 1.8333 0.00

1.9167 0.00

Step# 0 09/26 10:37 2.0000 0.00

2.5000 -0.01

Elapsed Time Value 3.0000 -0.02

(min) (ft)

0.0000 0.00
0.0033 0.15
0.0066 4.68
0.0099 7.28
0.0133 -2.00
0.0166 2.10
0.0200 1.72
0.0233 1.64
0.0266 1.60
0.0300 1.56
0.0333 1.51
0.0500 1.33
0.0666 1.19
0.0833 1.07
0.1000 0.97
0.1166 0.88
0.1333 0.80
0.1500 0.73
0.1666 0.67
0.1833 0.61
0.2000 0.56
0.2166 0.52
0.2333 0.48
0.2500 0.44
0.2666 0.40
0.2833 0.37
0.3000 0.35
0.3166 0.32
0.3333 0.30
0.4167 0.22

0.5000 0.17
0.5833 0.13



<€KLL LLLLLLLLLL LKL L LKL LK LKL LKLLLLLLLLLKKLKDIDDDSDO5OD555 D3> ODODDDD55OO5OD5>>5555>>>

AQTESOLV RESULTS
Version 1.10

u./08/92 22:03:09
- TEST DESCRIPTION

Data set...cccceeees ml401z.set

Data set title..... RISING HEAD RESULT, M-14-01

COMPANY « s ¢ eeeoes
Project......u..
Client...cceeeeee
Location........
Test date.......

J .M.MONTGOMERY, CONSULTING ENG
2738.0257

NAVY - WESTDIV

Site 14

September 26, 1991

Knowns and Constants:

No. of data points.........cc0... ... 38

Radius of well casing........ec..... 0.083
Radius of well.......cveveeeeeneees. 0.19
Aquifer saturated thickness......... 8.97

Well screen length....cvccceteeeseee 8.97

Static height of water in well...... 8.97

......... cseesecsscsses 2.948

A, B, C.tciieeencecsssossassssssssess 0.000, 0.000, 2.543

Log(Re/Rw) ...

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate -3
K = 3.3575E-003 f+|min = LF# 10 “cmgec
yo = 4.3937E-098

<LLLLLLLLLLLLLLLLLLLLLL LKL LKL LKL LKLKLKLLKLKLKLKLDDDDDDDDDDDDDOODDODDODDDODIDIDIIIDIDID>>>>

TYPE CURVE DATA

Yo

K = 2.99336E-003
= 6.30957E-001

'ime Drawdown Time " Drawdown Time Drawdown

0.000E+000 6.310E-001 2.000E+000 3.184E-003



H/HO (ft)

10' jlllllllllll[‘llll|||llll”llIlllllllllll1l]lllft
= —
P —

b
1. -
B
P ——
0.1 =
- o —
N i

0.01

0. 0.34 0.68 1.02
Time (min)

1.36

1.7

DATA SET:
B1401¢2,801
stf14)02

AQUIFER TYPE:
Vneenilned
SOLUTION METHOD:
Qeaver-Rlae

TEST DATE:
Septombor 28, 190901

ESTI MATED PARAMETERS:

K - 0.002008 f0famle
YO = 0.6143 1

TEST DATA:

i = .72 tt
re = 0.003 (1t
re = 0.18 {1
L o= 8.07 {1t
b= .07 t1¢
= 8.07 11t

RISING HEAD RESULT, M—14-01

J.M.MONTGOMERY, CONSULTING ENG

Cllonmt:

NAVY — WESTDIV

Prejost MNe.:

2738.0257 Lesatloes:

Site 14




M-14-02

RISING HEAD FIELD DATA
NAS ALAMEDA, CTO-121

1991

SE1000B

Environmental Logger

09/26 18:53

Unit# 00515 Test# 7

INPUT 1: Level (F) TOC

Reference
Scale factor
Offset

Step# 0 09/26 11:23

Elapsed Time Value

0.00
10.09
0.00

(min) (f)

0.0000 0.00
0.0033 0.12
0.0066 3.86
0.0099 5.54
0.0133 1.54
0.0166 2.52
0.0200 1.78
0.0233 1.79
0.0266 1.75
0.0300 1.72
0.0333 1.68
0.0500 1.51
0.0666 1.37
0.0833 1.26
0.1000 1.15
0.1166 1.06
0.1333 0.98
0.1500 0.90
0.1666 0.83
0.1833 0.76
0.2000 0.71
0.2166 0.65
0.2333 0.60
0.2500 0.56
0.2666 0.52
0.2833 0.49
0.3000 0.46
0.3166 0.43
0.3333 0.40
0.4167 0.30
0.5000 0.23
0.5833 0.19

Ti

0.6667
0.7500
0.8333
0.9167
1.0000
1.0833
1.1667
1.2500
1.3333
1.4166
1.5000
1.5833
1.6667
1.7500
1.8333
1.9167
2.0000
2.5000

A4
0.15
0.12
0.09
0.08
0.07
0.06
0.05
0.04
0.04
0.03
0.03
0.02
0.02
0.02
0.02
0.01
0.01
0.00

ue

M-14-02



CLLLLLLLLLLLLLLLLLLLKL LKL LKL LL LKL LLLLLKLKLKLKLKLKLKDIDDDIDDDDODDDDD5DOD>DODDDO2O>>>DODDDDDDD>>>>>

AQTESOLV RESULTS
Version 1.10

../08/92 22:24:56

Il
Il
|
|
|

TEST DESCRIPTION

Data set........ ... M1402z.set

Data set title..... RISING HEAD RESULT, M-14-02
Company..«.«cesees00 J.M.MONTGOMERY, CONSULTING ENG
Project....ceeeee.. 2738.0257

Client....e.veeees.. NAVY - WESTDIV
Location........... Site 14

Test date.......... September 26, 1991

Knowns and Constants:
No. of data points.....ccce0vveeaee. 41
Radius of well casing......ccc0..... 0,083
Radius of well......coevecececseeess 0.19
Aquifer saturated thickness......... 8.53
Well screen length.....ccvce0cececeees 8.53
Static height of water in well...... 8.53
LOG(RE/RW) c st ceceeeccceccascscsone .o 2.907
A, B, Civeerceeneeosasassacssncncesces 0.000, 0.000, 2.464

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate -3
K = 3.0244E-003 ff/minz .60 cmsec
y0o = 1.9613E+105

<L LKL LLLL LKL LKL K LKL LLL LKL LK LKL LKL LKL LKLKLKLKLKLKLKLKLKDODIDODODODDDIDOD 33303333 DOD33555355>30555>>

TYPE CURVE DATA

K = 2.76747E-003
Y0 = 7.08851E-001
lime Drawdown Time Drawdown Time Drawdown

0.000E+000 7.089E-001 2.000E+000 6.349E-003



DATA 8ET:

midezz. o0
01110402

10.

AQUI FER TYPE:
Vneontlned
SOLUTION METHOD:
Qouwer-Rlae

TEST DATE:
Soptombor 24, 1001

ESTI MATED PARAMETERS:

K = . 003244 tt]mla
yO0 = 0.0090 (1

1 lllllll

TEST DATA:

18 = 1.74 tt
re = 0.008 1
re « 0.18 2
L= 8,88 (¢t
b * 3.88 112
B = 8,83 11t

H/HO (ft)

0.1

LI TTIIII

1 1 llllll

0 01 lllllllllIIlLlJllllllllllllll[lllllllll INNEENT]

a. 0.4 0.8 1.2 1.6 2.
Time (min)

RISING HEAD RESULT, M—14-02

J.M.MONTGOMERY, CONSULTING ENG clisnt: NAVY — WESTDIV

Preject Me.: R738.0257 Lesatlion: Site 14




M-14-03

RISING HEAD FIELD DATA
NAS ALAMEDA, CTO-121

1991

SE1000B

Environmental Logger

09/26 18:51

Unit# 00515 Test# S

INPUT 1: Level (F) TOC

Reference
Scale factor
Offset

Step# 0 09/26 11:01

Elapsed Time Value

0.00
10.09
0.00

(min) ®

0.0000 -0.06
0.0033 1.45
0.0066 8.28
0.0099 -2.91
0.0133 .71
0.0166 2.07
0.0200 1.85
0.0233 1.84
0.0266 1.80
0.0300 1.78
0.0333 1.76
0.0500 1.61
0.0666 1.49
0.0833 1.37
0.1000 1.27
0.1166 1.17
0.1333 1.08
0.1500 1.00
0.1666 0.92
0.1833 0.85
0.2000 0.78
0.2166 0.72
0.2333 0.66
0.2500 0.61
0.2666 0.57
0.2833 0.52
0.3000 0.49
0.3166 0.46
0.3333 0.43
0.4167 0.30
0.5000 0.25
0.5833 0.21

Elapsed Time _ Value
0.6667 0.18
0.7500 0.16
0.8333 0.14
0.9167 0.12
1.0000 0.11
1.0833 0.10
1.1667 0.09
1.2500 0.09
1.3333 0.08
1.4166 0.08
1.5000 0.07
1.5833 0.07
1.6667 0.07
1.7500 0.06
1.8333 0.06
1.9167 0.06
2.0000 0.06

M-14-03



LKL LLLLLLLLLLLLLLLLLLLLLLLLLLLLKLKLKLLLKLKLDIDDDDDDDD3DO5DDDDDO3DODDDODOIDDSIODSD55555>

AQTESOLV RESULTS
Version 1.10

u1/08/92 22:28:40

TEST DESCRIPTION

Data set...... eee.. M14032z.set

Data set title..... RISING HEAD RESULT, M-14-03
COomPANY.cceecocccsess J.M.MONTGOMERY, CONSULTING ENG
Project......... .e. 2738.0257

Client............. NAVY - WESTDIV
Location........... Site 14

Test date.......... September 26, 1991

Knowns and Constants:

No. of data points......cceccveveee.. 42

Radius of well casing.......ecce.... 0,083

Radius of well.....cceevesoeeeeeaess 0.19

Aquifer saturated thickness......... 7.35

Well screen length.....ccce00eeeeeee 7.35

Static height of water in well...... 7.35
LOG(RE/RW) ¢t e e coeesesecssosscncasasess 2.784

A, B, C..ivvvececncecscsssccns esssseees 0.000, 0.000, 2.252

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate -3
2.5768E-003 Ft/min = 1.3% (6 Zcm|sec
1.9613E+105

K
Yo

<< LLLLLLLLLLLLLLLLLLL LKL LKL LK LKLKLKLKLKLKLKLKLKLKKLIDODOODDOOD DO OO O>3ODOD3DDODDDOD>D>5>>>>>>

TYPE CURVE DATA

K = 2.30450E-003
Y0 = 5.98917E-001
Time Drawdown Time Drawdown Time Drawdown

0.000E+000 5.989E-001 2.000E+000 1.751E-002



DATA SET:
aléedz. o0
11802

10.

ll]llllllllllllllIIIIlllllll]lIllllllllllllllll

AQUI FER TYPE:
Yroontlaod
SOLUTION METHOD:
Boeuvwer-Riaee

TEST DATE:
Septomboer 24, 190901

al
e

11 11117

ESTIMATED PARAMETERS:

K = 0.002401 ttfmla
g6 = 0.6840 11

1 lllll]

TEST DATA:

84 = .66 tt¢
re = 0.003 1t
re = 6.1¢8 ¢
L = 7.86 t1t
b = 7.88 11t
= 7.06 11t

i
|

H/HO (ft)

o
[

l

{ lljllq
]
1 1 1s)tl

0 01 lllllllllIllllllllIIIIIllllllllllllllllllllllljll

0. 0.4 0.8 1.2 1.6 2.
Time (min)

RISING HEAD RESULT, M—14-03

J. M MONTGOMERY, CONSULTING ENG client: NAVY — WESTDIV

Preoject Me.: 2738.0257 Lesation: Site 14




M-15-01

RISING HEAD FIELD DATA
NAS ALAMEDA, CTO-121

1991

SE1000B

Environmental Logger

09/27 17:36

Unit# 00515 Test# 2

INPUT 1: Level (F) TOC

Reference
Scale factor
Offset

Step# 0 09/27 09:26

Elapsed Time Value

0.00
10.09
0.00

(min) (ft)

0.0000 -0.01
0.0033 0.84
0.0066 3.72
0.0099 5.50
0.0133 0.39
0.0166 0.14
0.0200 0.59
0.0233 0.62
0.0266 0.53
0.0300 0.49
0.0333 0.45
0.0500 0.30
0.0666 0.21
0.0833 0.16
0.1000 0.13
0.1166 0.10
0.1333 0.09
0.1500 0.07
0.1666 0.06
0.1833 0.06
0.2000 0.05
0.2166 0.04
0.2333 0.04
0.2500 0.04
0.2666 0.03
0.2833 0.03
0.3000 0.03
0.3166 0.02
0.3333 0.02
0.4167 0.01
0.5000 0.01
0.5833 0.01

Elapsed Time  Value
0.6667 0.00
0.7500 0.00
0.8333 0.00
0.9167 0.00
1.0000 0.00
1.0833 0.00
1.1667 0.00
1.2500 0.00
1.3333 0.00
1.4166 0.00
1.5000 0.00
1.5833 0.00
1.6667 0.00
1.7500 0.00
1.8333 0.00
1.9167 0.00

M-15-01



<L LLLLLLLLLLLLLL LKL LKL LLKLL LKL LKL LKL LKLKLKLKLKLKDODDDDDODDDD3O5DD355>S5D5DDDO5DOD5D>>>D>5>>>>

AQTESOLV RESULTS
Version 1.10

v./08/92 20:31:53

TEST DESCRIPTION

Data set...cceeeees ml501z.set
Data set title..... RISING HEAD RESULT, M-15-01
Company...«..«es.0.+. J.M.MONTGOMERY, CONSULTING ENG

Project...veceeeess 2738.0257
Client........ eses. NAVY - WESTDIV
Location........... Site 15

Test date.......... September 27, 1991

Knowns and Constants:
No. of data points........cccceeeee. 24
Radius of well casing......¢cccec.... 0.083
Radius of well.....coveeesveeeoseoss 0.33
Aquifer saturated thickness......... 10
Well screen length......cccceeeeeees 10
Static height of water in well...... 10.3
LOg(RE/RW) ¢ e e eveeeeecesosocnncssssseas 2.598
A, B, Cuvieerreeneeeneeeaneasansseas 0.000, 0.000, 1.979

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate -2
K = 6.8484E-003 £F|min = 3.4 ¥ IO em|sec
y0 = -8.9151E-287 '

<< L<LLLLLLCLLLLLL L L LKL LLLLLLLLLLLKLKLKLKLLEDDDDDDDDDDDDD553D35 5335 553D55D53D5555>>>>

TYPE CURVE DATA

K = 6.42732E-003
y0 = 1.80677E-001

ime Drawdown Time Drawdown Time Drawdown

0.000E+000 1.807E-001 6.000E-001 2.427E=~003



H/HO (ft)

DATA BET:
nikotz, 00t
W1j10)02

AQUIFER TYPE:
Ynoontlaed
SOLUTION METHOD:
Senver-Rice

TEST DATE:
Sepltomboar 27, 19041

ESTIMATED PARAMETERS:

K = 0.000493 tt/{ala
§6  0.1868 1

0.1

TEST DATA:

50 « 0.682 110
re « 0.003 (1
re -~ 0.33 (¢
L= 10, 1

b = 10, 11

B = 10.3 11

0.01
0. 0.1 0.2 0.3 0.4 0.5

Time (min)

RISING HEAD RESULT, M—15-01

J.M. MONTGOMERY, CONSULTING ENG ctisar: NAVY — WESTDIV

Projoet Mo.:

2738.0257 Lesation: Site 15




M-15-02

RISING HEAD FIELD DATA
NAS ALAMEDA, CTO-121

1991

SE1000B

Environmental Logger

09/18 13:45

Unit# 00515 Test# 7

INPUT 1: Level (F) TOC

Reference
Scale factor
Offset

Step# 0 09/18 11:18

Elapsed Time Value

0.00
10.09
0.00

(min)  (R)
0.0000 -0.00
0.0033 0.18
0.0066 5.42
0.0099 8.50
0.0133 3.68
0.0166 -1.19
0.0200 2.48
0.0233 1.15
0.0266 1.34
0.0300 1.27
0.0333 1.23
0.0500 1.07
0.0666 0.94
0.0833 0.83
0.1000 0.73
0.1166 0.65
0.1333 0.57
0.1500 0.51
0.1666 0.46
0.1833 0.42
0.2000 0.38
0.2166 0.35
0.2333 0.32
0.2500 0.30
0.2666 0.28
0.2833 0.27
0.3000 0.25
0.3166 0.24
0.3333 0.23
0.4167 0.19
0.5000 0.15
0.5833 0.14

0.6667
0.7500
0.8333
0.9167
1.0000
1.0833
1.1667
1.2500
1.3333
1.4166
1.5000
1.5833
1.6667
1.7500
1.8333
1.9167
2.0000
2.5000
3.0000

0.12
0.11
0.10
0.09
0.08
0.08
0.07
0.07
0.07
0.06
0.06
0.06
0.06
0.05
0.05
0.05
0.05
0.05
0.04

M-15-02
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AQTESOLV RESULTS

Version 1.10

v1/08/92 20:55:42
B TEST DESCRIPTION

Data set....cecceee ml502z.set

Data set title..... RISING HEAD RESULT, M-15-02

COMPANY .+ e s e s e s esese J.M.MONTGOMERY, CONSULTING ENG

Project....veeeeeee 2738.0257

Client............. NAVY - WESTDIV

Location........... Site 15

Test date.......... September 18, 1991

Knowns and Constants:
No. of data points........ce0eeeee.. 42
Radius of well casing.......eees.... 0,083
Radius of well......oveeveeeeaeseses 0.19
Aquifer saturated thickness......... 9.83
Well screen length...cceeevvvececees 9.83
Static height of water in well...... 9.83
Log(Re/RW) ¢ e cvvevosas seeeesencsaanna 3.022

A, B, c..o ooooo ® 0 0000090000000

+eee« 0.000, 0.000, 2.701

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate
1.2944E-003 Ft[min =
4.3937E-098

K
YO

= L b¥ 0% em|sec

<L LLLLLLLLLLLL LKL L LKL LK LLK LKL LLLLLKLKLLEDODDDDDDDDDDOODIDDISDDOIIIDDDIDIDIDDSIDS>>>>

TYPE CURVE DATA

K = 1.32756E-003
y0 = 2.80355E-001
Time Drawdown Time

- - - - - - - - - - . - - e . . . - o . -

0.000E+000 2.804E-001 2.000E+000

Drawdown Time Drawdown

2.284E-002



H/HO (ft)

10.

DATA SET:
a1, 00
1f18)02

AQUI FER TYPE:
Ynsentlned
SOLUTION METHOD:
Beuver-Rieo

TEST DATYE:
Soplomber 10, 190901

EST!I MATED PARAMETERS:

K - 0.081471 ttimla
18 = 6.3485 112

AT T [T T T [T

— -

C 3

n i

1. —

[ .

0.1 — —
— o

R 4

0.01 NYTTTTITIITTIITINI INNTTT NI IS TNSINeTIITINTIIIT

0. 0.4 0.8 1.2 1.6 2.

Time (min)

TEST DATA:

R = 1.34 12t
re = 0.088 1t
re = 6.19 f1¢t
L= 0.03 (¢

B = 0.68 1t
= 0.03 11t

RISING HEAD RESULT, M—-15-02

J.M.MONTGOMERY, CONSULTING ENG ciisnr: NAVY — WESTDIV

Projocst MNeo.:

2738.0257 Lesation: Site 15




M-1503

RISING HEAD FIELD DATA
NAS ALAMEDA, CTO-121

1991

SE1000B

Environmental Logger

09/18 13:

Unit# 00515 Test# 9

INPUT 1: Level (F) TOC

Reference
Scale factor
Offset

Step# 0 09/18 11:38

Elapsed Time Value

47

0.00
10.09
0.00

(min) ()

0.0000 -0.02
0.0033 -0.01
0.0066 -0.01
0.0099 2.43
0.0133 6.22
0.0166 9.68
0.0200 -4.31
0.0233 3.69
0.0266 4.36
0.0300 -0.65
0.0333 3.01
0.0500 1.38
0.0666 1.44
0.0833 1.58
0.1000 1.56
0.1166 1.48
0.1333 1.42
0.1500 1.38
0.1666 1.34
0.1833 1.29
0.2000 1.26
0.2166 1.22
0.2333 1.20
0.2500 .17
0.2666 1.15
0.2833 1.13
0.3000 1.11
0.3166 1.09
0.3333 1.08
0.4167 1.01
0.5000 0.95
0.5833 0.93

Elapsed Time  Value
0.6667 0.90
0.7500 0.86
0.8333 0.83
0.9167 0.80
1.0000 0.76
1.0833 0.73
1.1667 0.70
1.2500 0.67
1.3333 0.64
1.4166 0.60
1.5000 0.58
1.5833 0.56
1.6667 0.55
1.7500 0.53
1.8333 0.51
1.9167 0.49
2.0000 0.47
2.5000 0.36
3.0000 0.28
3.5000 0.22
4.0000 0.16
4.5000 0.13
5.0000 0.10
5.5000 0.07
6.0000 0.05
6.5000 0.04

M-15-03
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AQTESOLYVY RESULTS
Version 1.10

01/08/92 20:47:32

TEST DESCRIPTION

Data set........... ml503z.set
Data set title..... RISING HEAD RESULT, M-~15-03

company..«.ccee0s «e. J.M.MONTGOMERY, CONSULTING ENG
Project............ 2738.0257
Client..... cese.... NAVY - WESTDIV

Location........... Site 15
Test date.......... September 18, 1991

Knowns and Constants:

No. of data points............ ... 44

Radius of well casing.......ec.0.... 0.083
Radius of well....eceveeseesoceaesss 0,19
Aquifer saturated thickness......... 9
Well screen length........... cesess 9
Static height of water in well...... 9
LOG(RE/RW) t v ceeeveeesncsasccsseansecas 3
A, B, Coiiiveeereeeesessncssscanssss 0,000, 0.000, 2,695

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate -y
K = 5.7137E-004 #+|min = 2.9% "1 cm|sec
yo =  4.3937E-098

<<LLLLLLLLLLLLLLLL LKL LKL LKL LKL LKL LKL LKL LLLLIDODDODDIDDODOOSDDISOSDODIIDIDSISSDOISOS>OO>D>

TYPE CURVE DATA

K = 5.20511E-004
yO0 = 1.18044E+000
Time Drawdown Time Drawdown Time Drawdown

—— - - - - e e an a» ov @ - - e . e > o - - - an en a» » o o o o - - - - - - e - - -

0.000E+000 1.180E+000 7.000E+000 3.809E-002



DATA BSET:
216032, 001
s1110)02

10.

llllllll'Tlllllll]lllI|Illllllllllllll'llllllll

AQUI FER TYPE:
Unoeontlned
SOLUTION METHOD:
Besver-Rieoe

TEST DATE:
Sepltomboer 19, 1901

=
-
-
-
=
=
-

11 1ti1r

1
]

ESTI MATED PARAMETERS:

K = 6.0004329 itimin
§O = 1,145 01t

L1 Illlll

HILLRLRLL

TEST DATA:

10 = 1.60 11
re =~ 0.083 It
re - 0.1980 t
L = 0.0 11
b= 9.6 11
= 90.0 11

!
1

H/HO (ft)

0.1

-
-

0 01 IlllllllllllllllllllllIlI]lllllllllllllIlllllllll

1. 2. 3. 4. 5.
Time (min)

RISING HEAD RESULT, M—-15-03

J.M.MONTGOMERY, CONSULTING ENG ciient: NAVY — WESTDIV

Projest Me.: R738.0257 Lesatlion: Site 15
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SOIL GAS SURVEY OF
ALAMEDA NAVAL AIR STATION

INTRODUCTION

This report presents the methods and results of a soil gas investigation for volatile
organic compounds performed June 3-14, 1991 at Alameda Naval Air Station in Alameda,
California. The investigation was condﬁcted by Hydro Geo Chem, Inc. under contract to
James M. Montgomery (JMM). The soil gas investigation was designed to evaluate the near
surface distribution of selected aromatic and chlorinated hydrocarbons on the site. The

particular areas of interest were Building 459 (Site 7) and the Fire Training Area (Site 14).
BACKGROUND & THEORY

Soil gas surveys consist of the sampling and analysis of the soil gases that reside in
the pore space of the ﬁnsaturated zone above the water table. Because many common
organic compounds and industrial solvents exhibit significant vapor pressures and are
relatively insoluble in water, their introduction into subsurface soils results in vapor phase
permeation and transport. Should these chemicals reach the water table and travel with the
groundwater, vapors will continue to emanate from the contaminated groundwater into
overlying soil. Thus organic contamination of the subsurface or groundwater can be

detected by measuring the concentration of volatile organics in the soil gas.

The concentration of a volatile organic compound (VOC) in soil gas is a complex

function of the distribution of the organic compound and its interaction with the soil. This



interaction depends on a number of soil parameters including soil particle size and

mineralogy, the soil's natural and anthropogenic organic content, soil moisture, temperature,

lithology, and heterogeneity.

“Whatever the source of the VOC in soil gas, its concentration is representative of
soils contamination at the point of measurement. Volatile organic contaminants are present
in the gas phase in unsaturated pore spaces, in the water contained in the unsaturated soils,
and sorbed on the soil particles. The total soils concentration is the sum of the VOC's
contained in the three phases. The partitioning of the VOC between gas, liquid and solid
phases is dependent on both the soil properties and the chemical properties of the organic
compound. Thus, given the chemical properties of the VOC and measurements or
reasonable estimates of relevant soil parameters, soil-gas data can be used to provide

semi-quantitative estimates of soil contamination.

Since equilibrium between phases is generally rapid compared to the rate of gaseous
diffusion, soil gas concentrations can be used to estimate the total soil concentration. The
major uncertainties in estimating soil concentration directly from soil gas concentrations are
the organic and moisture content of the soils. Chemical properties of particular organic
compounds are well known, (i.e., vapor pressure, solubility), and the other relevant soil
parameters (i.e., bulk density, porosity) have relatively little effect on soil concentration

estimates. The following equation relates soil gas concentrations to total soil concentrations.

-
OSSN

——————
s i




Where

8
Hoka 8 6
A )

C is the concentration in the gas [M/V air]

8
is the concentration in the soil [M/V bulk volume soil]

is the water-solid distribution coefficient [M/M solid/M/V water]
is the bulk soil density [M/V solid]

is the gas-water distribution coefficient [M/V air/M/V water]

is the water filled porosity

is the total porosity

The gas-water distribution coefficient (dimensionless Henry's law constant) is

where Pg
and S
H
R
T

Hp = C/G, = H/RT = p,/S
is the saturated vapor density [M/V]
is the solubility [M/V].
is the Henry's coefficient
is the gas constant

is the temperature in degrees Kelvin

The water-solid distribution coefficient is approximately

alameda.sg
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where Cs  is the concentration in the solid (mg/gm)
C, is the concentration in the water (mg/ml)

Koc is the water-organic carbon distribution coefficient

%QC is the percent organic carbon in the soil

Use of soil gas to infer concentrations of sources at distance (such as groundwater
-plumes) is necessarily much more qualitative. Soil gas data used in this manner is limited
by the lack of information regarding the soil parameters interposed between the source and
sampling point. It is therefore generally not possible to make quantitative estimates of
groundwater concentrations from soil gas samples collected at distance from the saturated
interface. Away from source areas (ie. underground storage tanks, surface spills etc.) where
only the groundwater is providing a significant soil gas concentration, soil gas is often an
excellent relative indicator of groundwater contamination. The effectiveness of soil gas
surveys to delineate groundwater contamination, is, however, dependent on the depth to
groundwater, contaminant concentration in the groundwater, and distribution of air

permeabilities in the unsaturated zone.

SCOPE OF WORK

Soil gas samples were collected from 72 locations in the investigation area around

Building 459 and 44 locations in the Fire Training Area.

alameda.sg 4



The volatile organic compounds that were analyzed at each of the sampling locations

included the chlorinated hydrocarbons:

Tetrachloroethene (PCE)
Trichloroethene (TCE)
Trans 1,2 Dichloroethene
Cis 1,2 Dichloroethene

1,1 - Dichloroethene (1,1 - DCE)

the suite of aromatic compounds known as BTEX:

Benzene
Ethylbenzene
Toluene

Meta + Para Xylenes

Ortho Xylene

METHODS AND INSTRUMENTATION

Sampling probes consisted of 1 3/8" OD, EW drill rod tipped by a loosely held
hardened-steel disposable point. A probe was driven into the ground at each sampling
location to a depth of between 16 inches and 5.0 feet below land surface using a flatbed

truck-mounted hydraulically-actuated drive point rig. The probe was then pulled up 6 inches

alameda.sg 5



to expose the sampling interval. A regulated vacuum pump was attached to the probe via
a stainless steel adaptor. Three to five times the dead volume of the sampling train was
purged to ensure that a representative soil gas sample would be collected. The samples
were collected by withdrawing the soil gas from the probe using a Hydro Geo Chem
designed, computerized mass-flow controller to regulate flow and measure volume sampled.
The volatile organics were trapped and concentrated in a glass cartridge contained in a
stainless steel housing. The concentrating cartridge was packed with three activated carbons,
Carbotrap, Carbopak-B, and Carbosieve S-III, selected to quantitatively trap organics with
widely different volatilities. After sampling, the cartridges were brought to the on-site

mobile laboratory for analysis.

Gas chromatographic techniques were used to identify and measure concentrations
of the various compounds. The soil gas cartridges were desorbed at a temperature of 340°C
using a therrﬁal desorption unit. Samples were injected by the desorber into a gas
chromatograph equipped with a megabore capillary column and a photoionization (PID) and

Hall conductivity detector. A split from the thermal desorber was sent to a flame ionization

detector (FID).

The make and model of the equipment used to perform these on-site analyses

included:

Envirochem 850 Thermal Tube Desorber
Varian 3400 Gas Chromatograph

Tracor 1000A Hall Detector

alamedasg 6



Tracor 703 PID Detector
Varian Flame Ionization (FID) Detector
DB 624 30m Megabore column, J.W. Scientific

Spectra Physics 4400 Chrom Jet Integrator
QUALITY ASSURANCE/QUALITY CONTROL

Quality control and quality assurance were achieved through strict experimental
protocol. Chain of custody procedures were observed. All parts of the collection system
that come in contact with a sample were cleaned before each use. A systems blank and
three calibration runs were performed at the beginning of each day and additional

calibrations after every 10 samples.

Standards were prepared from stock mixtures of neat reagent grade compounds
prepared by weighing each compound addition to the mixture and weighing an aliquot
volume of the final mixture to establish density (weight/volume). For preparation of daily
standards, a measured volume of the standard mixture was injected into a nitrogen-filled
1-liter glass gas bottle through a septum side port. A measured volume of the resulting gas
mixture was then injected into a 200-ml/min helium stream feeding a glass, carbon-packed
concentrating cartridge. After two minutes the cartridge was transferred to the thermal

desorber and analyzed exactly as the soil-gas samples.

Prior to each day's sampling, atmospheric field blanks of the entire sampling
apparatus were taken and analyzed to check background contamination in the sampling

alameda.sg 7



system and cartridges. In addition, serial duplicates were analyzed from 10% of the sample

locations as a measure of reproducibility.

Detection limits were 0.01 micrograms or less per liter of soil gas for all compounds

analyzed. Analyses are reported to two significant figures; the minimum amount reported

is 0.01 micrograms/liter.
RESULTS

Table 1 presents the measured soil gas concentrations from each sampling location.
Concentrations are reported in micrograms per liter (pg/1) of soil gas. Conversion of soil
gas concentrations from pg/l (gas) to ppmV can be achieved by the following equation.

Cppmv = Cugn X RT/MyP

where C. = s0il gas concentration in ppmV
Cuan = soil gas concentration in pg/l (gas) -
R = 0.08205 L-Atm/deg-mole
T = °K
My = molecular wgt in grams
P = pressure in atmospheres

For most compounds C,,,v is approximately 0.25 C,;,

alamedasg 8



SAMPLE

FBO7JUN#1
FBIOJUN#1
FB11JUN#1
FBI1JUN#2
FB12JUN#1
FB12JUN#2
FB13JUN#1
FB14JUN#1
SG-07A-01
SG-07A-02

SG-07A-03-A
SG-07A-03-B

SG-07A-04
SG-07A-05
SG-07A-06
SG-07A-07
SG-07A-08
SG-07A-09
SG-07A-10
SG-07A-11

SG-07A-12-A
SG-07A-12-B

SG-07A-13
SG-07A-14
SG-07A-15
SG-07A-16
SG-07A-17
SG-07A-18
SG-07A-19
SG-07A-20
SG-07A-21
SG-07A-22
SG-07A-23
SG-07A-24

SG-07A-25-A
SG-07A-25-8

SG-07A-26
SG-07A-27
SG-07A-28

SG-07A-29-A
SG-07A-29-8B

SG-07A-30
SG-07A-31

FB = FIELD BLANKS

SOIL GAS SURVEY AT ALAMEDA NAVAL AIR STATION

TABLE 1
SUMMARY OF ANALYTICAL RESULTS FOR AROMATIC HYDROCARBONS

CONCENTRATIONS ARE REPORTED IN uG/L(gas))

DEPTH

3
3
3
3
2
2
1
2
1
1
1
1
1
1
1
1.
1.
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

BENZENE TOLUENE
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o« o e e o e o o o e e s o »
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TABLE 1 - PAGE 2

SUMMARY OF ANALYTICAL RESULTS FOR AROMATIC HYDROCARBONS
SOIL GAS SURVEY AT ALAMEDA NAVAL AIR STATION
CONCENTRATIONS ARE REPORTED IN-uG/L(gas))

SAMPLE DEPTH  BENZENE TOLUENE  ETHYL m&p
BENZENE XYLENES
SG-07A-32 1.70 0.00 6.60 2.00 3.30
SG-07A-33 1.70 0.00 0.00 0.00 0.47
SG-07A-34 1.70  0.00 0.00 0.00 0.00
SG-07A-35 1.70  0.00 5.00 1.20 5.30
SG-07A-36 1.70  0.00 11.00 2.30 5.30
SG-07A-37 1.70 0.00 0.00 0.00 0.00
SG-07A-38 1.70 0.00 1.20 0.00 2.10
SG-07A-39 1.70 0.00 0.74 0.00 0.51
SG-07A-40 1.70 0.00 0.00 0.00 0.61
SG-07A-41-A 1.70  0.00 0.26 0.25 0.69
SG-07A-41-B 1.70 0.00 0.44 0.00 0.42
SG-07A-42-A 1.70  0.00 7.30 0.97 4.00
SG-07A-42-B 1.70 0.00 7.20 0.97 3.90
SG-07A-43 1.70 0.00 0.28 0.00 0.28
SG-07A-44 1.70  0.00 0.19 0.18 0.25
SG-07A-45 1.70 0.00 0.00 0.00 0.17
SG-07A-46 1.70 0.00 0.00 0.00 0.20
SG-07A-47 1.70 0.00 0.00 0.00 0.27
SG-07A-48 1.70  0.00 0.00 0.00 0.00
SG-07A-49 1.70  0.00 0.15 0.00 0.15
SG-07A-50 1.70 0.00 0.00 0.00 0.17
SG-07A-51 1.70 0.00 0.08 0.03 0.14
SG-07A-52 1.70 0.00 0.05 0.03 0.11
SG-07A-53 1.70 0.00 0.06 0.03 0.11
SG-07A-54 1.70  0.00 0.09 0.03 0.12
SG-07A-55-A 1.70 0.00 0.12 0.03 0.13
SG-07A-55-B 1.70 0.00 0.14 0.03 0.13
SG-07A-56 1.70 130.00 680.00 0.00 2700.00
SG-07A-57 1.70 11.00 680.00 0.00 950.00
SG-07A-58 1.70 130.00 1000.00 310.00 680.00
SG-07A-59 1.70  6.00 1200.00 580.00 1100.00
SG-07A-60 1.70 8.60 850.00 950.00 1400.00
SG-07A-61 1.70 0.00 0.00 0.00 0.00
SG-07A-62 1.70 2.60 6.00 3.10 5.40
SG-07A-63 1.70 0.00 0.00 0.00 0.00
SG-07A-64-A 1.70 0.00 0.00 0.00 0.00
SG-07A-64-B 1.70  0.00 0.48 0.00 0.54
SG-07A-65 1.70 0.00 0.00 0.00 - 0.00
SG-07A-66 1.70 0.40 0.00 0.00 0.00
SG-07A-67 1.70  0.40 1.30 0.64 3.30
SG-07A-68 0.80 0.00 0.68 0.90 10.00
SG-07A-69 0.80 0.00 0.68 0.70 1.90
SG-07A-70 1.70 61.00 100.00 250.00 950.00

FB = FIELD BLANK '
A & B DENOTE SERIAL DUPLICATES
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TABLE 1 - PAGE 3
SUMMARY OF ANALYTICAL RESULTS FOR AROMATIC HYDROCARBONS
SOIL GAS SURVEY AT ALAMEDA NAVAL AIR STATION
CONCENTRATIONS ARE REPORTED IN uG/L(gas))

SAMPLE DEPTH  BENZENE TOLUENE - ETHYL m&p 0-
BENZENE XYLENES XYLENE

SG-07A-71 1.70 0.00 0.28 0.12 0.41 0.21
SG-07A-72 0.80 0.00 0.13 0.10 0.22 0.12
SG-S14-01 5.00 9.00 0.00 0.00 0.00 0.00
SG-S14-02 4.50 0.00 0.00 0.00 0.00 0.00
SG-S14-03 4.50 0.00 0.11 0.28 0.73 0.33
$G-S14-04 4.50 0.00 0.00 0.00 0.11 0.00
SG-S14-05-A 4.50 0.00 0.61 0.34 0.47 0.10
SG-S14-05-B 4.50 0.00 0.15 0.00 0.16 0.10
SG-S14-06 4.50 0.00 0.11 0.00 0.13 0.00
SG-S14-07 4.00 0.00 0.17 0.00 0.24 0.10
SG-S14-08 4.00 0.00 0.00 0.00 0.00 0.00
SG-S14-09 4.00 0.00 0.00 0.00 0.00 0.00
SG-S14-10 1.70 0.00 0.00 0.00 0.45 0.00
SG-S14-11 1.70 0.00 0.28 0.00 0.00 0.00
SG-S14-12 5.00 0.00 0.44 0.22 0.41 0.00
SG-S14-13 3.00 0.00 0.00 0.00 0.00 0.00
SG-S14-14 3.00 0.00 0.00 0.00 0.00 0.00
SG-S14-15 4.00 0.00 0.00 0.00 0.00 0.00
SG-S14-16 4.00 0.00 0.00 0.00 0.00 0.00
SG-S14-17 3.00 0.70 1.60 0.00 0.00 5.20
SG-S14-18 3.00 0.00 0.00 0.00 0.00 0.00
SG-S14-19 4.00 0.00 0.15 0.00 0.21 0.00
SG-S14-20 4.00 0.00 0.33 0.09 0.32 0.14
SG-S14-21 4.00 140.00 150.00 88.00 64.00 125.00
SG-S14-22 4.00 110.00 140.00 53.00 37.00 57.00
SG-S14-23 1.70  0.00 0.00 0.00 0.00 0.00
SG=S14-24 1.70  0.00 0.00 0.00 0.00 0.00
SG-S14-25 1.70  5.00 16.00 0.80 8.10 1.20
SG-S14-26 1.70 0.00 0.60 0.00 0.00 0.00
SG-S14-27 4.00 180.00 230.00 110.00 110.00 200.00
SG-S14-28 4.00 1.70 4.10 2.00 1.30 1.80
SG-S14-29 1.70 0.00 0.14 0.00 0.36 0.00
SG-S14-30 2.00 1.70 0.65 0.57 0.91 0.80
SG-S14-31 5.00 0.00 0.10 0.00 0.17 0.00
SG-S14-32-A 4.00 0.00 0.12 0.00 0.22 0.00
SG-S14-32-8 4.00 0.00 0.00 0.00 0.00 0.00
SG-514-33 1.70 23.00 25.00 11.00 17.00 6.30
SG-S14-34 1.70 130.00 150.00 40.00 - 22.00 10.00
SG-S14-35 1.70 52.00 170.00 17.00 17.00 10.00
SG-S14-36 1.70  0.00 0.00 0.00 0.00 0.00
SG-S14-37 1.70  0.00 0.00 0.00 0.00 0.84
SG-S14-38 4.50 0.00 0.14 0.27 0.50 0.18
SG-S14-39-A 5.00 0.00 0.00 0.00 0.00 0.00

FB = FIELD BLANK
A & B DENOTE SERIAL DUPLICATES

alameda.sg
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TABLE 1 - PAGE 4
SUMMARY OF ANALYTICAL RESULTS FOR AROMATIC HYDROCARBONS
SOIL GAS SURVEY AT ALAMEDA NAVAL AIR STATION
CONCENTRATIONS ARE REPORTED IN uG/L(gas))

SAMPLE DEPTH  BENZENE TOLUENE  ETHYL m&p 0- M
BENZENE XYLENES XYLENE '

SG-S14-39-B 5.00 0.00 0.00 0.00 0.00 0.00 r
SG-S14-40-A 3.00 0.00 0.00 0.00 0.00 0.00 i
SG-S14-40-8 3.00 0.00 0.00 0.00 0.00 0.00 '
SG-S14-41 3.50 0.00 0.00 0.00 0.00 0.00 .
SG-S14-42 3.50 0.00 1.50 1.70 4.40 3.70 P
SG-S14-43 1.70  0.00 0.00 0.00 0.00 0.00 ]
SG-S14-44 1.70 0.00 0.00 0.00 0.00 0.00

FB = FIELD BLANK N
A & B DENOTE SERIAL DUPLICATES

alameda.sg 12
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SAMPLE

FBO7JUN#1
FB1OJUN#1
FB11JUN#1
FB11JUN#2
FB12JUN#1
FB12JUN#2
FB13JUN#1
FB14JUN#1
SG-07A-01
SG-07A-02
SG-07A-03
SG-07A-03
SG-07A-04
SG-07A-05
SG-07A-06
SG-07A-07

- SG-07A-08

SG-07A-09
SG-07A-10
SG-07A-11
SG-07A-12
SG-07A-12
SG-07A-13
SG-07A-14
SG-07A-15
SG-07A-16
SG-07A-17
SG-07A-18
SG-07A-19
SG-07A-20
SG-07A-21
SG-07A-22
SG-07A-23
SG-07A-24
SG-07A-25
SG-07A-25
SG-07A-26
SG-07A-27
SG-07A-28
SG-07A-29
SG-07A-29
SG-07A-30

-B

-A
-B

-A
-B

TABLE 2

SUMMARY OF ANALYTICAL RESULTS FOR CHLORINATED HYDROCARBONS
SOIL GAS SURVEY AT ALAMEDA NAVAL AIR STATION
CONCENTRATIONS ARE REPORTED IN uG/L(gas)

DEPTH

-A
-B

-A

FB = FIELD BLANK
A & B DENOTE SERIAL DUPLICATES
0.00 = LESS THAN THE DETECTION LIMIT OF 0.01uG/L

alameda.sg

3
3
3
3
2
2
1
2
1
1
1
1
1
1
1
1
1.
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1,1

COOOOCOOOOODOODOOOODOOODODOO0OOODOO0O0O0ODDODO0O0OODOO0OO0OO0OO0OO0OO
. . e o o e ¢ o s e o . e o o o o e o & o o

OCE 1,2 trans 1,2 cis TCE PCE
DCE DCE
00 0.00 0.00 0.00 0.00
00 0.00 0.00 0.00 0.00
00 0.03 0.00 0.00 0.00
00 0.00 0.00 0.00 0.00
00 0.00 0.00 0.00 0.00
.00 0.00 0.00 0.00 0.00
.00 0.00 0.00 0.00 0.00
.00 0.00 0.00 0.00 0.00
00 0.00 0.00 0.00 0.00
00 0.00 0.00 0.00 0.00
00 0.00 0.00 0.00 0.00
00 0.00 0.00 0.00 0.00
00 0.00 0.00 0.00 0.00
.00 . 0.00 0.00 0.00 0.00
.00 0.00 0.00 0.00 0.00
.00 0.00 - 0.00 0.00 0.00
00 0.00 0.00 0.00 0.00
00 0.00 0.00 0.00 0.00
.00 0.00 0.00 0.00 0.00
.00 0.00 0.00 0.00 0.00
00 0.00 0.00 0.00 0.00
00 0.00 0.00 0.00 0.00
00 0.00 0.00 0.00 0.00
00 0.00 0.00 0.00 0.00
.00 0.00 0.00 0.00 0.00
00 0.00 0.00 0.00 0.00
.00 0.00 0.00 0.00 0.00
.00 0.00 0.00 0.00 0.00
.00 0.00 0.00 0.00 0.00
00 0.00 0.00 0.00 0.00
00 0.00 0.00 0.00 0.00
00 0.00 0.00 0.00 0.00
.00 0.00 0.00 0.00 0.00
.00 0.00 0.00 0.00 0.01
.00 0.00 0.00 0.00 0.00
.00 0.00 0.00 0.00 0.00
00 0.00 0.00 0.00 0.00
.00 0.00 0.00 0.00 0.00
.00 0.00 0.00 0.00 0.00
00 0.00 0.00 0.00 0.00
.00 0.00 0.00 0.00 0.00
.00 0.00 0.00 0.00 0.00
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TABLE 2 - PAGE 2
SUMMARY OF ANALYTICAL RESULTS FOR CHLORINATED HYDROCARBONS
SOIL GAS SURVEY AT ALAMEDA NAVAL AIR STATION
CONCENTRATIONS ARE REPORTED IN uG/L(gas)

SAMPLE DEPTH 1,1 DCE 1,2 trans 1,2 cis TCE PCE
DCE DCE
SG-07A-31 1.70 0.00 0.00 0.00 0.00 0.00
SG-07A-32 1.70 0.00 0.00 0.00 0.00 0.00
SG-07A-33 1.70 0.00 0.00 0.00 0.00 0.00
SG-07A-34 1.70 0.00 0.00 0.00 0.00 0.00
SG-07A-35 1.70 0.00 0.00 0.00 0.00 0.00
SG-07A-36 1.70 0.00 0.00 0.00 0.00 0.00
SG-07A-37 1.70 0.00 0.00 0.00 0.00 0.00
SG-07A-38 1.70 0.00 0.00 0.00 0.00 0.00
SG-07A-39 1.70 0.00 0.00 0.00 0.00 0.00
SG-07A-40 1.70 0.00 0.00 0.00 0.00 0.00
SG-07A-41-A 1.70 0.00 0.00 0.00 0.00 0.01
SG-07A-41-B 1.70 0.00 0.00 0.00 0.00 0.00
SG-07A-42-A 1.70 0.00 0.00 0.00 0.00 0.00
SG-07A-42-B 1.70 0.00 0.00 0.00 0.00 0.00
SG-07A-43 1.70 0.00 0.00 0.00 0.00 0.00
SG-07A-44 1.70 0.00 0.00 0.00 0.00 0.00
$G-07A-45 1.70 0.00 0.00 0.00 0.00 0.00
SG-07A-46 1.70 0.00 0.00 0.00 0.00 0.00
SG-07A-47 1.70 0.00 0.00 0.00 0.00 0.00
SG-07A-48 1.70 0.00 0.00 0.00 0.00 0.00
SG-07A-49 1.70 0.00 0.00 0.00 0.00 0.00
SG-07A-50 1.70 0.00 0.00 0.00 0.00 0.00
SG-07A-51 1.70 0.00 0.00 0.00 0.00 .00
SG-07A-52 1.70 0.00 0.00 0.00 0.00 0.01
SG-07A-53 1.70 0.00 0.00 0.00 0.00 0.00
SG-07A-54 1.70 0.00 0.00 0.00 0.00 0.00
SG-07A-55-A 1.70 0.00 6.00 0.00 0.00 0.00
SG-07A-55-8 1.70 0.00 0.00 0.00 0.00 0.00
SG-07A-56 1.70 0.00 0.00 0.00 0.00 0.00
SG-07A-57 1.70 0.00 0.00 0.00 0.00 0.00
SG-07A-58 1.70 0.00 0.00 0.00 0.00 0.00
SG-07A-59 1.70 0.00 0.00 0.00 0.00 0.00
SG-07A-60 1.70 0.00 0.00 0.00 0.00 0.00
SG-07A-61 1.70 0.00 0.00 0.00 0.00 0.00
SG-07A-62 1.70 0.00 0.00 0.00 0.00 0.00
SG-07A-63 1.70 0.00 0.00 0.00 0.00 0.00
SG-07A-64-A 1.70 0.00 0.00 0.00 0.00 0.00
SG-07A-64-8 1.70 0.00 0.00 0.00 0.00 0.00
SG-07A-65 1.70 0.00 0.00 0.00 0.00 0.00
SG-07A-66 1.70 0.00 0.00 0.00 0.00 0.00
SG-07A-67 1.70 0.00 0.00 0.00 0.00 0.00
SG-07A-68 0.80 0.00 0.00 0.00 0.00 0.00

FB = FIELD BLANK
A & B DENOTE SERIAL DUPLICATES
0.00 = LESS THAN THE DETECTION LIMIT OF 0.01luG/L

ajlameda.sg 14



TABLE 2 - PAGE 3
SUMMARY OF ANALYTICAL RESULTS FOR CHLORINATED HYDROCARBONS
SOIL GAS SURVEY AT ALAMEDA NAVAL AIR STATION
CONCENTRATIONS ARE REPORTED IN uG/L(gas))

SAMPLE DEPTH 1,1 DCE 1,2 trans 1,2 cis TCE PCE
DCE DCE
SG-07A-69 0.80 0.00 0.00 0.00 0.00 0.00
SG-07A-70 1.70 0.00 0.00 0.00 0.00 0.00
SG-07A-71 1.70 0.00 0.00 0.00 0.00 0.00
SG-07A-72 0.80 0.00 0.00 0.00 0.00 - 0.00
SG-S14-01 5.00 0.00 0.00 0.00 0.00 0.00
SG-S14-02 4.50 0.00 0.00 0.00 0.00 0.00
SG-S14-03 4,50 0.00 0.00 0.00 0.00 0.00
SG-S14-04 4.50 0.00 0.00 0.00 0.00 0.00
SG-S14-05-A 4.50 0.00 0.00 0.00 0.00 0.00
SG-S14-05-B 4.50 0.00 0.00 0.00 0.00 0.00
SG-S14-06 4.50 0.00 0.00 0.00 0.00 0.00
SG-S14-07 4.00 0.00 0.00 0.00 0.00 0.00
SG-514-08 4.00 0.00 0.00 0.00 0.00 0.00
SG-S14-09 4.00 0.00 0.00 0.00 0.00 0.00
SG-S14-10 1.70 0.00 0.00 0.00 0.00 0.00
SG-S14-11 1.70 0.00 0.00 0.00 0.00 0.00
SG-514-12 5.00 0.00 0.00 0.00 0.00 0.00
SG-S14-13 3.00 0.00 0.00 0.00 0.00 0.00
SG-S14-14 3.00 0.00 0.00 0.00 0.00 0.00
SG-S14-15 4.00 0.00 0.00 0.00 0.00 0.00
SG-S14-16 4.00 0.00 0.00 0.00 0.00 0.00
SG-S14-17 3.00 0.00 0.00 0.00 0.00 0.00
CG-S14-18 3.00 0.00 0.00 0.00 0.00 0.00
SG-S14-19 4.00 0.00 0.00 0.00 0.00 0.00
SG-S14-20 4.00 0.00 0.00 0.00 0.00 0.00
SG-S14-21 4.00 0.00 0.00 0.00 0.00 0.00
SG-S14-22 4.00 0.00 0.00 0.00 0.00 0.00
SG-S14-23 1.70 0.00 0.00 0.00 0.00 0.00
SG-S14-24 1.70 0.00 0.00 0.00 0.00 0.00
SG-S14-25 1.70 0.00 0.00 0.00 0.00 0.00
SG-S14-26 1.70 0.00 0.00 0.00 0.00 0.00
SG-S14-27 4.00 0.00 0.00 0.00 0.00 0.00
SG-S14-28 4.00 0.00 0.00 0.00 0.00 0.00
SG-S14-29 1.70 0.00 0.00 0.00 0.00 0.00
SG-S14-30 2.00 0.00 0.00 0.00 0.00 0.00
SG-S14-31 5.00 0.00 0.00 0.00 0.00 0.00
SG-S14-32-A 4.00 0.00 0.00 0.00 0.00 0.00
SG-S14-32-8 4.00 0.00 0.00 0.00 0.00 0.00
SG-S14-33 1.70 0.00 0.00 0.00 0.00 0.00
SG-S14-34 1.70 0.00 0.00 0.00 0.00 0.00
SG-S14-35 1.70 0.00 0.00 0.00 0.00 0.00
SG-S14-36 1.70 0.00 0.00 0.00 0.00 0.00

FB = FIELD BLANK
A & B DENOTE SERIAL DUPLICATES
0.00 = LESS THAN THE DETECTION LIMIT OF 0.01uG/L
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TABLE 2 - PAGE 4
SUMMARY OF ANALYTICAL RESULTS FOR CHLORINATED HYDROCARBONS
SOIL GAS SURVEY AT ALAMEDA NAVAL AIR STATION
CONCENTRATIONS ARE REPORTED IN uG/L(gas))

SAMPLE DEPTH 1,1 DCE 1,2 trans 1,2 cis TCE PCE
0CE DCE
$G-S14-37 1.70 0.00 0.00 0.00 0.00 0.00
SG-S14-38 4.50 0.00 0.00 0.00 0.00 0.00
SG-S14-39-A 5.00 0.00 0.00 0.00 0.00 0.00
SG-S14-39-8 5.00 0.00 0.00 0.00 0.00 0.00
SG-S14-40-A 3.00 0.00 0.00 0.00 0.00 0.00
SG-S14-40-B 3.00 0.00 0.00 0.00 0.00 0.00
SG-S14-41 3.50 0.00 0.00 0.00 0.00 0.00
SG-S14-42 3.50 6.00 0.00 0.00 0.00 0.00
SG-S14-43 1.70 0.00 0.00 0.00 0.00 0.00
SG-S14-44 1.70 0.00 0.00 0.00 0.00 0.00
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HYDRO GEO CHEM, INC.

Environmental Technology & Engineering 1430 N. Sixth Avenue
Tucson, Arizona 85705

(602) 623-6981

FAX: (602) 623-6984

September 5, 1991

Ms. Donna Courington

James M. Montgomery Consulting Engineers
365 Lennon Lane

Walnut Creek, California 94598

Contract No: N-62474-88-D-5086
CTO 0121

Dear Ms. Courington:

Please find enclosed the contour maps of the most prevalent constituents
detected during the soil gas investigation conducted at Alameda Naval Air Station in
June, 1991. We have also prepared sampling point location maps for each area. In
order to make these maps more readable, we have eliminated the SG and site
desiguation.

My apologies for the oversight in providing these maps with the report. If I can
be of further assistance, please call.

Sincerely,

B . BL\&\k\\\S\ o e

Patricia A. Schumann

PAS/jck



SAMPLING LOCATION AND COMPOUND
SPECIFIC CONTOUR MAPS OF
ALAMEDA NAVAL AIR STATION

ALAMEDA, CALIFORNIA

Submitted to
James M. Montgomery

365 Lennon Lane
Walnut Creek, California 94598

Addendum to Final Report

Submitted by

Hydro Geo Chem, Inc.
1430 North Sixth Avenue
Tucson, Arizona 85705

September S, 1991

alameda.map
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Soil Gas Llocations Q7A

Hydro Geo Chem, Inc.
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Benzene Concentrations in Soil Gas 07A (ug/1)
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Toluene Concentrations in Soil Gas 07A (ug/1)

Hydro Geo Chem, Inc.
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Ethyl Benzene Concentrations in Soil Gas 07A (ug,’l)
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Xylenes Concentrations in Soil Gas 07A (ug/l)

Hydro Geo Chem, Inc.
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Soil Gas 07A (ug/1)

O—Xylene Concentration in
Hydro Gec Chem, Inc.
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Soil Gas Locations S14

Hydro Geo Chem, Inc.
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Benzene Concentrations in Soil Gas S14 (ug/l)

Hydro Geo Chem, Inc.
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Toluene Concentrations in Soil Gas S14 (ug/l)

Hydro Gec Chem, Inc.
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Ethyl Benzene Concentrations in Soil Gas

S14 (ug/1)

Hydro Geo Chem, inc.
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M & P Xylenes Concentrations in Soil Gas S14 (ug/l)
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O—Xylene Concentrations in Soil Gas S14 (ug/1)
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STATE OF { INIA—ENVIRONMENTAL PROTECTION AGENCY DEPARTMENT OF 10XIC .ANCES CONTROL
AAL List

No 911

171914

APPLIED ACTION LEVELS

NOTE: Applied Action Levels (AALs) are developed accotding to pioceduses outlined in The California Site Mitigation Decision Tree Manual (CHDS, 1986). AALs aie not
*clean-up numbers,® but are intended only 1of use In the risk appraisal process described in Chaptei 7 of The Decision Tree Manual. Please efer 1o the last page of this list
for explanatory notes.

AALsoy
Biological AAlygter AAlgy contact Test 1 Test 2 Test 3
Substance Receptor ug/L pg/ms  mg/kg Comment Summation/Comment Summation/Comment

Acenaphthene Human 20 2 Sum over all media Sum with NON-CARCINOGENIC PAHs*
Acenaphthyiene Humaon 20 2 Sum over all media Sum with NON-CARCINOGENIC PAHs*
Macob .} Human 0 2 oo Sumovercimedia Sum with €HOLINESTERASE INHIBITORS
Aldicarb Sultone Human 40 4 Sum over all media Sum with CHOLINESTERASE INHIBITORS
Anthiacene Human 20 2 100 Sum over all media Sum with NON-CARCINOGENIC PAHs*
Atsenic Human 0.01* 0.0002 Detection iimit for Sum over all media Sum with CARCINOGENS

arsenic In water is

S ug/1**

State ambient air level

.................... 50002 pg/m3= .

Arsenic Aquatic 70 Fieshwater species
Arsenic Aquatic 20 Saltwater species
Barkim Human 350 S e eeeoo........SumOveralimedia _Sum with RENAL TOXINS
Benzene Human 02 0.07+ Detection imit tor Sum over ail media Sum with CARCINOGENS

benzene in alr

Is 3 ug/m3
Benzene Aquatic 1 Freshwater species
Benzene  AQuaNe St OIS e
Benzo(a)pyiene Human 0.09 0.009 Sum over all media Sum with CARCINOGENS
Cadmium Aquatic 0.2 Fieshwater species
Cadmium Aquatic ) Saltwater species

* PAHs = Polycyclic Atomalic Hydrocarbons.

** Detection lmil as ieporied by the Hazardous Material taboratory, CDHS. Contact 1SCP Headquarters Toxicologists for guidance when the defection limit for a substance Is gieater than
the heaiih-based crtenon.

«s* Sge Pioposed idenhfication of Inoiganic Aisenic as a Toxic Ali Contaminant, May 1990,
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AAlLgo)
Biological AAlygter AAlgy contact Test 1 Test 2 Test 3
Substance Recepftor na/t ug/m? mg/kg Comment Summation/Comment Summation/Comment
n-Hexane Human 100 200 Sum over al media Sum with NEUROTOXINS*
Lead Aquatic 10 Freshwater species
lead Aquatic e Saltwater specles
Lindane Human 0.2 0.02 Sum over all media Sum with CARCINOGENS
Maiathion Human 800 80 Sum over all media Sum with CHOLINESTERASE INHIBITORS
”!9'.‘2‘3'5.‘."_‘010.99!‘3).-.“}1‘!‘2‘1---------.2 ........ 007 e Sumoverakmedia _____ Sum with RENAL TOXINS
Methyi Ethyl Human 2,000 300 Sum over all media Sum with DEVELOPMENTAL TOXINS
Ketone .
(2-Butanone)
Methyi n-butyl Human 30 4 Sum over all media Sum with NEUROTOXINS
0N e mmm e mmmmmmmmmm e mmmmmmmmm——em e ———————————————
Naphthailene Human 2 Sum over all media Causes setum chemisity abernations;
Sum with NON-CARCINOGENIC PAHs**
Naphthalene Aqualtic 600 Freshwater species
Naphihalene = Aquatic 700 _  _ __ _________________ Saltwaterspecles .
Nickel Human 400 0.1 AAl gy not tor nickel Test 2 not applicable Test 3 applicabie to air oniy;
carbonyl os nickel Sum with PULMONARY TOXINS
subsulfide
Nickel Aquatic ] Fieshwater species
Nickel Aquatic B ] Saltwaterspecies
Paraquat Human 200 4 Sum over all medla Sum with PULMONARY TOXINS
Parathion, Ethyl’ Human 40 03 Sum ovei all media Sum with CHOLINESTERASE INHIBITORS
Parathoin, Melhyl H_gr_n_o_q_________b_b__-_____-7._________-____-_____________________-___-_Sy_n_\_q\igl_qll.rp_q(_ll_c: _____Sum with CHOLINESTERASE INHIBITORS
Pentachloiophenol Human 2 02 Sum ovei all media Sum with CARCINOGENS
Pentachloiophenol Aquatic 5 Freshwater species
Pentachloiophenol _Aquatic 0 . Saltwaler specles e
Phenanthiene Human 20 2 100 Sum over all media Sum with NON-CARCINOGENIC PAHs"*
Phenol Human 5,000 400 Sum over all media Sum with RENAL TOXINS
Pyiene Human 20 2 Sum ovei all media Sum with NON-CARCINOGENIC PAHs**

* AAL lor n-hexane may need 10 be ieduced when methyl elhyl kelone (MEK) Is also piesent. (MEK may polentiate the neuroloxicily of n-hexane). Contact ISCP Headquaiteis loxicologisis

for guidance.
** PAHs = Polycyclic Aiomatic Hydiocarbons.
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APPLIED ACTION LEVELS AND RISK APPRAISAL MECHANISM

The California Site Mitigation Decision Manual (CDHS, 1986) descilbes a
standardized approach to setting waste site mitigation ciiteria. One of
the major elements in the risk assessment process Is specifying how
exposure criteria, known as Applied Action Levels (AALs) will be
developed. The AALs listed in this table represent the estabiished
exposuie criteria tor the specified blologlical receptors (human or
aquatic species) for each substance of each medium (water, air, or
soll). With this information, the Risk Appraisal Mechanism (described in
Chapter 7 of The Decision Tree Manual) is ready 10 be used to answer
the question: "Are the sensitive blological ieceptors of concein at
significant risk?*

The evaluation of risk associated with exposuie to contaminants on a
hazardous waste site can be accomplished by applying a seiies of
three risk appraisal tests. If any of the tests fail, it Is concluded that a
sensitive blological receptor of concern is considered at significant risk
for an adversse impact. This shouid initiate a risk management process
leading to a decision on whether a remedial action is warnianted.

Test 1: The fiist test In the risk appraisal process evaluates single
chemical/single medium exposure. it determines whether a biological
receplor recelves an excessive exposure to any foxic substance via
contact with a contaminated medium (e.g., water, air, soil, or biota).
The test compares the level of exposure to a chemical in a medium,
abbreviated as Cmedium- With the AAL criterion for that chemical in

C medium
AAlmedium

It the resulting value Is greater than one, then the test fails, the
biological receptor is considered to be at risk of an adveise impact,
and a risk management process should be initiate«.

Test 2: The second test In the r1isk appralsal process evaluates single
chemical/multiple media exposure. It determines whether a biological

teceptor recelves an excessive exposuie 1o any toxic substance via
contact with all pertinent media exposure. The exposures via varlous
media are assumed to be cumulative uniess an exception Is noted In
the Test 2 Comment. Test 2 is:

Cwater . Cau R Csoll
AAlyater AALqy AALsoit contact

It the sum above exceeds unity, then the test talls, the receptor Is
considered to be at risk of an adverse impact, and a risk management
process should be Initiated.

Test 3: The thiid test In the risk appraisal process evaluates muitiple
chemical/muiltiple media exposure. it determines whether a blological
receptor recelves an excessive exposure in all pertinent media to an
aggregate of substances which produce the same foxic manifestation
upon which the AALs for these substances are based. Test 3 in this table
assumes additivity of such exposures, and appropiiate summation Is
indicated in the Test 3 Comment. This test can be expressed as:

Cwater R Cau ' Csoli,) .
AAlywater, AAlgy ) AAlgon contact. i
Cwaler,2 . Cai2 Csol,2 Crmedium.n
————— —————— + ettt teertat st + ... 4 ettt
AAlyater2 AALgy 2 AALsoi contact.2 AMLlmedium.n

Test 3 Is undertaken for each group of chemicals which produce the
same toxic effect. If the sum for any gioup exceeds unity, then the test
fails, the biological receptor is considered to be at risk of an adveise
effect, and a risk management process should be initiated.

The risk appraisal mechanism repeats Test 1 through Test 3 for all toxic
substances and the identitied sensitive blological receptoi(s) at a
waste site. When any cumuilative ratio of concentiations over AALS Is
greater than 1, then the 1eceptor of concern Is considered at risk of an
adverse eftect, and a risk management process should be Initiated.
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