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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. Mter 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 GeoMetries 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 bore,hole 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 Jo_e,

California, was the drilling subcontractor.
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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 six)on, 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 colloet a geot(x:hnical

sample, the split spoon sampler was lined with three 6-inch long brass sleeves. The sleeves were capped

with tighdy fitting plastic caps and labelled the sample with site, boring, and depth. JMM collected

geotechnieal samples from both saturated and unsaturated soft 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 notcolhlr,e. The drillers withdrew the augers only after the grout had reached the surface.

A-2



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 ff

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 tmnsport_ to a central location

on the base. Soil was placed in storage bins and water was placed in a single,largeBaker 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.
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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 stemaugers 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

backt'flled with bentonite chips to the appropriate depth priorto installing casing. When flowingsands

were encountered, water from the base's 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

f'dter 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 falter 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 concern 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 ffltex pack and bentonite seal.
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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 wel

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. /MM

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 consu'uction 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 results.

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 me_ured and the

volume of the submerged well boring (well casing plus filter l_k) 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 recordedafter 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 sampleswere collected from

approximately 10 percent of the wells. Fourth, the samples for dissolved metals samples were f'fltered

through disposable 0.45 micron f'dtersand 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 soapand 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 appropriatewater samplecontainers. 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 laborat_y preprinted the

sample labels and chains of custody forms. Field personnel added the date, time, sampler'sinitials, and the

pH and conductivity of the water to the labels and chains of custody as the sampleswere 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 waterwas collected in 55-gallon drumsand transportedto a centrallocationon base,

where it was wansferredto a single large BakerTank. The water in the Baker Tankwill be analyzedand

disposed of properly.

6.0 SLUG TESTING

Rising head slug tests were performed in each monitoringwell to determine the in-sire

permeabllitiesof theaquifers. The slugs were eonsm_ted of 5-foot lengthsof 1-inchdiameterPVC pipe.

The pipe was f'dledwithclean sand and both ends were sealed watertight. Slugs werecleaned with Liquinox

soap and deionized waterpriorto use ineach well. A new nyloncord 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 transdtr, er was

lowered to near the bottom of the wel 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 (AQTESOLV Aquifer Test Solver ver 1.00). This package uses the Bouwer and Rice method for

partially penetrating unconfined aquifers.
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APPENDIX B

NAS ALAMEDA - SITE 4

SURFACE SOIL ANALYTICAL RESULTS FOR GENERAL CHEMICALS

SampleNumber 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 09105191 09/05/91 09/05/91 09105191 09105191 09/05/91 09/05/91

Depth of Sample 0.Oft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft
PARAMETER REPORTED

PHYSICAL PARAME'I'_-LAB

MOISTURE (% wet wt.) 7.5 8.6 7.6 6.6 7.8 7.7 6.1 6.4 7.6

TOTAL ORGANIC CARBON (% dry wL)

TOC as CARBON (O(2/1.724)* 0.174 0.174 1.91 0.058 < 0.058 0.348 0.232 0.174 0.348

ORG. CONTENT (OC),Total @440 C 0.3 0.3 3.3 0.1 < 0.1 0.6 0.4 0.3 0.6

ANIONS (mg/kg-dry)
CYANIDE 1 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 < 0.5 16

i

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 09/0$/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 O.0 ft 0.0 ft 0.0 fl 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft
PARAMETER REPORTED

PHYSICAL PARAMErERS-LAB

MOISTURE (% wet wt.) 8.8 8.4 6.1 13.5 9.3 12.8 11.7 10.7 9.2

TOTAL ORGANIC CARBON (% drywt.)

TOC asCARBON (OC/1.724)* 0.406 0.174 0.754 0.I16 < 0.058 0.812 0.638 1.16 1.28

ORG. CONTENT (OC),Total@440 C 0.7 0.3 1.3 0.2 < 0.1 1.4 1.1 2.0 2.2

ANIONS (mg/kg-dry)

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

Notes: NA = Not analyzed

< = Analyte mportexl 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

SampleNumber B04-18 B04-19 B04-20 W04-01 W04-02

Date Sampled 09/05/91 09/05/91 09/05/91 09/06/91 09/06/91

Depth or Sample 0.0 fit 0.0 ft 0.0 ft 0.0 _ 0.0 ft
PARAMETER REPORTED

PHYSICAL PARAMETI_-LAB

MOISTURE (% wet wt.) 11.1 12.7 7.2 7.4 6.3

TOTAL ORGANIC CARBON (% dry wL)

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

ORG. CONTENT (OC),TotalLI_440C 1.2 1.0 0.9 NA NA

ANIONS(m-dry)
CYANIDE 1 3 < 0.5 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 !105-01-000 B05-01-003 !105-01-003 B05-01-010 1305-01-010 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 0.0 ft 3.0 fl 3.0 ft 10.0 ft 10.0 ft 14.0 ft 0.0 ft 0.0 ft
PARAMETER REPORTED

PHYSICAL PARAMETERS-LAB

MOISTURE (% wet wt.) 5.5 4.4 6.3 21.9 20.0 30.9 5.5 5.8

pH. SED(SuLUnits) NA NA NA NA NA 8.7 NA NA

TOTALORGANICCARBON(%drywt)
TOC asCARBON (OC/1.724)* NA NA NA NA NA 0.116 NA NA

OR(}. CONTENT (OC), Total @440 C NA NA NA NA NA 0.2 NA NA

ASBESTOS (%)

ASBESTOS. TOTAL N-FAD NFAD NA NFAD NFAD NFAD NFAD NFAD

ANIONS(mzSg-_)
CYANIDE < 0.5 < 0.5 NA < 0.6 < 0.6 < 0.7 < 0.5 < 0.5

Notes: NA = Not analyzed
NAFD = No Asbestos Fibers Detected

* = conversion to TOC (Black, 1965) Sheet 3 of 35 Site 5 - Soil - General Chemicals
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NAS ALAMEDA - SITE 5

SOIL ANALYTICAL RESULTS FOR GENERAL CHEMICALS

Sample Nmber 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 07116/91 07/16/91 07/16/91 07/24/91 07/24/91 07/24/91 07/?.4/91 07/23/91

Depth of Sample 3.0 ft 10.0 ft 15.0 ft 0.0 ft 3.5 ft 9.5 ft 14.0 ft 2.3 ft
PARAMETER REPORTED

PHYSICAL PARAMETERS-I.JkB

MOISTURE (% wet wt.) 4.5 15.5 33.5 7.8 6.2 18.4 32.5 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

ORO. CO_ (OC), Total _ C NA 0.5 NA NA 0.4 NA NA NA

ASBESTOS(%)
ASSF.STOS,TOTAL NFAD _AI) NFAD _AD _AI) NFAD _AD _AD

ANIONS (mg/_-dry)
CYANIDE < 0_5 < 0_5 < 0.7 < 0.5 < 0.5 < 0.6 < 0.7 < 0.5

Notes: NA = Not analyzed
NAFD = No Asbestos Fibers Detected

* = conversion to TOC (Black, 1965) Sheet 4 of 35 Site 5 - Soil - General Chemicals
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NAS ALAMEDA - SITE 5

SOIL ANALYTICAL RESULTS FOR GENERAL CHEMICALS

Duplicate

Sample Number _2 B05-04-008 B05-04-014 B05-04-014 B05-05-000 B05-05.003 B05-05-008 B05-05-014

Date Sampled 07/23/91 07/23/91 07/23/91 07/23/91 07/17/91 07117/91 07/17/91 07/17/91

Depth d Sample 2.0 ft 8.0 ft 14.0 ft 14.0 ft 0.0 ft 3.0 ft 8.0 ft 14.0 ft
PARAMETER REPORTED

PHYSICAL PARAMHrEI_-LAB

MOISTURE (% wet wt.) 5.1 17.6 19.7 32.1 8.9 7.9 17.0 22.5

pH,SED(SuLUnits) NA 9.0 NA NA NA NA NA 9.1

TOTALORGANICCARBON(%dryw0
TOC m CARBON (OC/1.724)* NA 0.174 NA NA NA NA NA 0.174

OR(}. CONTENT (OC), Total _b440 C NA 0.3 NA NA NA NA NA 0.3

ASBESTOS(%)
ASBESTOS,TOTAL NFAD NFAD NFAD NFAD NFAD NFAD _AD _AD

ANIONS(m_kg-d_)
CYANIDE < 0.5 < 0.5 < 0.5 < 0.7 < 0.5 < 0.5 < 0.5 < 0.6

Notes: NA = Not analyzed
NAFD = No Asbestos Fibers Detected

* -- conversion toTOC (Black, 1965) Sheet 5 of 35 Site 5 - Soil - General Chemicals



APPENDIX B

NAS ALAMEDA - SITE 5

SOIL ANALYTICAL RESULTS FOR GENERAL CHEMICALS

Duplicate

Sample Number B05-06-000 B0.5-06-002 B0.5-06-010 B05-06..010 B05-06-014 B0.5-07-000 B05-07-002 B05-07-010

Date Sampled 07/12/91 07/12/91 07/12/91 07/12/91 07/12/91 07/12/91 07/12/91 07/12/91

DepthofSample 0.0ft 2.0ft 9.5ft 9.5ft 14.0ft 0.0ft 2.0ft 9.5ft
PARAMETER REPORTED

PHYSICAL PARAMETERS-LAB

MOISTURE (% wet wt.) 5.5 6.9 16.6 ! 8.0 23.5 8.8 7.6 17.7

pH, SED(Std.Units) NA NA 9.5 9.5 NA NA NA 9.4

TOTALORGANICCARBON(%dryw0
TOC as CARBON (0C/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_g-_)
CYANIDE < 0.5 < 0.5 < 0.6 < 0.6 < 0.6 < 0.5 < 0.5 < 0.6

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 07112/91 N/08/91 08/08/91 08/08/91 08/08/91 07/12/91 07/12/91 07112/91

Depth of Sample 14.0 ft 0.0 ft 2.0 ft &0 ft 14.0 ft 0.0 ft 2.0 ft 9.5 ft
PARAMETER REPORTED

PHYSICAL PARAMETEP_-LAB

MOISTURE (_ wet wt.) 19.9 7.6 7.8 17.3 35.0 10.6 6.3 17.5

pH, SED (SId.Units) 9.0 8.1 7.2 6.5 8.9 NA NA 9.3

TOTAL ORGANIC CARBON (% dry wt)

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

ORG. CONTENT (OC), Total _ C < 0.1 0.7 0.8 0.2 1.0 NA NA 0.7

ASBESTOS(_)
ASBESTOS,TOTAL _AI) WAD WAD l_AI) I_AD _AI) NFAD NFAX)

ANIONS(mg_-d_)
CYANIDE < 0.6 < 0.5 < 0.5 < 0.6 < 0.7 < 0.5 < 0.5 < 0.6

Notes: NA = Not analyzed
NAFD = No Asbestos Fibers Detected

* = conveasion 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 B0.f,-10-000 i{05-10-003 B05-10-007 605-10-008 B05-10-014 B05-11-000 B05-11-004

Data Smalded 07/12/91 07/16/91 07/16/91 07/16/91 07/16/91 07/16/91 07/17/91 07/17/91

Depth of Sample 14.0 ft 0.0 ft 3.0 ft 7.0 ft &0 ft 14.0 ft 0.0 ft 4.0 ft
PARAMETER REPORTED

PHYSICAL PARAMETERS-LAB

MOISTURE (% wet wt.) 20.5 8.9 6.7 10.3 15.8 18.8 9.1 8.1

pH,SED(SKI.Units) NA NA HA NA NA 9.0 NA NA

TOTAL ORGANIC CARBON (q_ dry w0

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

ORG. CONTENT (OCT),Total @440C HA NA NA NA NA < 0.1 HA NA

ASBESTOS (%)

ASBESTOS, TOTAL NFAD NFAD NFAD NFAD NFAD NFAD NFAD NFAD

.MqlONS (mgA.g-d_)
CYANIDE < 0.6 < 0.5 < 0.5 < 0.5 < 0.6 < 0.6 < 0.5 < 0.5

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 B05-12-000 B05.12-002 B05-12-008 B05-12-014 B05-13-000 B05-13-002 B05-13-008 B05-13-014

Date Sampled 07/11/91 07111/91 07111/91 07/11/91 07111/91 07111/91 07/11/91 07/11/91

Depth of Sample 0.0 ft 2.0 ft 8.0 ft 14.0 ft 0.0 ft 2.0 ft 8.0 ft 14.0 ft
PARAMETER REPORTED

PHYSICAL PARAMETERS-LAB

MOISTURE (_ wet wt.) 8.9 8.0 21.2 21.7 10.3 6.4 17.4 24.1

pH,SED(SKI.Units) NA NA NA 9.0 NA NA NA 9.3

TOTAL ORGANIC CARBON (% dry w0
Toe as CARBON (OC/1.724)* NA NA NA 0.406 NA NA NA 0.290

ORG. CONTENT (OC), Total _ C NA NA NA 0.7 NA NA NA 0.5

ASBESTOS (%)

ASBESTOS, TOTAL N-FAD NFAD NFAD NFAD N-FAD NFAD NFAD NFAD

ANIONS (mg_-d_)

CYANIDE < 0.5 < 0.5 < 0.6 < 0.6 < 0.6 < 0.5 < 0.6 < 0.6

Notes: NA = Not analyzed
NAFD = No Asbestos Fibers Detected

* = conversion to TOC (Black, 1%5) Sheet 9 of 35 Site 5 - Soil - General Chemicals



APPENDIX B

NAS ALAMEDA - SITE 6

SOIL ANALYTICAL RESULTS FOR GENERAL CHEMICALS

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 07/01/91 07/01/91 07/01/91 07/01/91 07/01/91 07101/91 07/01/91

Depthof Samp|e 0.0 ft 2.0 ft 8.0 ft 14.0 ft 0.0 ft 2.0 ft 6.5 ft 14.0 ft
PARAMETER REPORTED

PHYSICAL PARAMETERS-LAB

MOISTURE (% wet wt.) 6.7 8.1 19.6 27A 24.7 7.9 15.5 49.1

pH,SED(Std.Units) NA 9.0 8.9 NA NA NA 9.4 NA

TOTAL ORGANIC CARBON (% dry wt)

TOC as CARBON (OC/1.724)* NA 0.232 0.174 NA NA NA 0.232 NA

ORG. CONTENT (OC). Total _ C NA 0.4 0.3 NA NA NA 0.4 NA

Sample Number BO6-O34N Ba643-002 B06-03-008 B06-03414 B06-O4-N0 B06-04-002 B06-04-007 1106-04-014

Date Sampled 07/09/91 07/09/91 07/09/91 07/09/91 07/02/91 07/02/91 07/02/91 07/02/91

Depth of Sample 0.0 ft 2.0 ft 8.0 ft 14.0 ft 0.0 ft 2.0 ft 6.5 ft 14.0 fl
PARAMETER REPORTED

PHYSICAL PARAMETERS-LAB

MOISTURE (% wet wt.) 6.7 5.0 17.7 22.8 6.4 8.8 10.2 19.6

pH, SED (Std.Units) NA NA 9.3 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 _t40 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 Smnpted 07102/91 07102/91 0//02/91 07102/91 07102/91 08/05/91 08/05/91 08/05/91

DepthofSample 0.0ft 0.0ft 2.0fit 5.0fit 11.0ft 0.0ft 0.0ft 5.0ft
PARAMETER REPORTED

PHYSICAL PARAMETERS-LAB

MOISTURE (_ wet wt.) 7.6 7.3 7.9 18.2 40.5 4.3 4.2 16.9

pH, SED (Std.Unim) 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 0.2 NA NA NA NA

Sample Number B06416-011 B06-06-014 1306-07-000 B06-07-002 B06-07-008 B06-07-014 B06-08-000 B06-08-002

Date Sampled 08/0_d91 IW0._91 07/09/91 07/09/91 07/09/91 07/09/91 07108/91 07/08/91

Depth of Sample 11.0 ft 14.0 ft 0.0 ft 2.0 ft 8.0 ft 14.0 ft 0.0 ft 2.0 ft
PARAMETER REPORTED

PHYSICAL P_-LAB

MOISTURE (qb wet wt.) 40.0 23.1 5.6 5.5 19.8 20.4 8.1 8.4

pH, SED (Std.Unils) NA 8.6 NA NA 9.3 NA NA NA

TOTAL ORGANIC CARBON (% dry w0

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

ORG. CONTENT (OC), Total _ikt40 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 Nmber !106.08.1)07 1106-08-014 B06-09-_ B06-09-002 B06-09-_8 B06-09-014 B06-10-000 !106.10-002

Date Sampled 07/08/91 07/08/91 07/I)8/91 07/08/91 07/08/91 07/08/91 07/08/91 07/08/91

Depth of Sample 6.5 ft 14.0 ft 0.0 ft 2.0 ft 8.0 ft 14.0 ft 0.0 ft 2.0 ft
PARAMETER REPORTED

PHYSICAL PARAMETERS-LAB

MOISTURE (% wet wt.) 20.5 29.5 10.2 6.7 44.3 38.3 6.2 19.5

pH,SED(Std.Units) 9.1 NA NA NA 8.7 NA NA NA

TOTAL ORGANIC CARBON (% dry w0

TOC as CARBON (OC/1.724)* 0.174 NA NA NA 0.464 NA NA NA

ORG. CONTENT (OC), Total _ C 0.3 NA NA NA 0.8 NA NA NA

Sample Number B06-10-008 B06-1O-0O8 B06-10-014 BO6-11-000 B06-11-002 1106-11-007 B06-11-014 B06-11-014

Date Samlded 07/08/91 07/08/91 07/08/91 07/02/91 07/02/91 07/02/91 07/02/91 07/02/91

Depth of Sample 8.0 ft 8.0 ft 14.0 ft 0.0 ft 2.0 ft 6.5 ft 14.0 ft 14.0 ft
PARAMETER REPORTED

PHYSICAL PARAMETERS-LAB

MOISTURE (% wet wt.) 32.5 39.2 25.3 6.9 6.9 4.9 21.5 21.5

pH, SED (Std.Units) 8.8 9.1 NA NA NA 8.0 9.0 8.8

TOTAL ORGANIC CARBON (% dry wt)

TOC as CARBON (OC/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 B06-13-004} B06-13-002 B06-13-008

Date Smlged 07/10/91 07/10/91 07/10/91 07/10/91 07/10/91 06/28/91 06/28/91 06/28/91

Depth of Sample 0.0 ft 2.0 fl 8.0 ft 14.0 ft 14.0 ft 0.0 ft 1.0 ft 8.0 ft
PARAMETER REPORTED

PHYSICAL PARAMETERS-LAB

MOISTURE (% wet wt.) 3.8 7.7 20.2 24.5 26.2 17.9 5.2 46.4

pH,SED (Sld.Units) NA NA 9.2 NA NA NA NA 9.3

TOTAL ORGANIC CARBON (% ¢h7 w0

TOC m CARBON (OC/1324)* NA NA 0.232 NA NA NA NA 3.65

ORG. CONTENT (OC)0 Total _440 C NA NA 0.4 NA NA NA NA 6.3

Sample Number B06-13-014 B06-14-000 !106-14-004 B06-14-008 B06-14-014 B06-15-000 B06-15-002 B06-15-005

l_te Slunpled Iffd2g/91 06/27/91 06/27/91 06/27/91 06/27/91 06/27/91 06/27/91 06/27/91

Depth of Sample 14.0 ft 0.0 ft 3.5 ft 8.0 ft 14.0 ft 0.0 ft 2.0 ft 5.0 ft
PARAMETER REPORTED

PHYSICAL PARAMETERS-LAB

MOISTURE (% wet wt.) 35.7 7.1 10.9 19.2 22.6 5.3 5.8 17.4

pHoSED (Sial.Units) NA NA 9.0 NA NA NA NA NA

TOTAL ORGANIC CARBON (% dry wt)

TOC m CARBON (OC/1.724)* NA NA 0.812 NA NA NA NA NA

ORG. CONTENT (OC), Total C2i_40C NA NA 1.4 NA NA NA NA NA

Notes: NA = Not analyzed

< = Analyte relx_ed below detection limit

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



APPENDIX B

NAS ALAMEDA - SITE 6

SOIL ANALYTICAL RESULTS FOR GENERAL CHEMICALS

Sample 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 06/27/91 06/27/91 06/27/91 06/27191 06/27/91 06/27/91 07109191 07/09/91

Depthof Sample 14.0 ft 0.0 ft 3.5 ft 8.0 ft 8.0 ft 14.0 fl 0.0 ft 2.0 ft
PARAMETER REPORTED

PHYSICAL PARAMETERS-LAB

MOISTURE (% wet wt.) 25.2 7.8 6.4 16.8 19.9 26.0 10.0 6.8

pH, SED (Std.Unils) NA NA NA NA NA NA NA NA

TOTALORGANICCARBON(%dryw0
TOC as CARBON (OC/1.724)* NA NA NA NA NA NA NA NA

ORG. CONTENT (OCT),Total _ 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 07/09/91 07/09/91 07/09/91 07/01/91 07101/91 07/01/91 07/01/91 06/28/91

Depth of Sample 2.0 ft 8.0 ft 14.0 ft 0.0 ft 2.0 ft 6.5 ft 14.0 ft 0.0 ft
PARAMETER REPORTED

PHYSICAL PARAMETERS-LAB

MOISTURE (% wet wt.) 8.0 18.6 27.7 7.3 4.4 17.9 18.1 9.0

pH, SED (Std.Units) NA 9.4 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 0.4 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

Staple Nmber B06-19-002 B06-19-007 B06-19-0M7 B06-19-014

Date Smmpl_ 06/28/91 06/28/91 06/28/91 06/28/91

DepthofSample 1.0ft 6.5ft 6.5ft 14.0ft
PARAMETER REPORTED

PHYSICAL PARAMETI_-LAB

MOISTURE (_$ wet wt.) 5.4 19.2 18.7 22.9

pH, SED (Std.Unim) NA NA NA 9.0

TOTAL ORGANIC CARBON (% dryw0

TOC asCARBON (OC/1324)* NA NA HA 0.812

ORG. CONTENT (OC),Total_440 C NA NA NA 1.4

Notes: NA = Not analyzed

< = Analyle 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 06/19/91 06/19/91 06/19/91 06/19/91 06/19/91 06/21/91 06/21/91

Depth of Sample 0.0 ft 1.0 ft 6.5 ft 11.5 ft 11.5 ft 0.0 ft 2.0 ft
PARAMETER REPORTED

PHYSICAL PARAMErERS-LAB

MOISTURE (% wet wt.) 6.6 9.8 20.5 49.1 48.1 5.2 27.8

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

TOTAL ORGANIC CARBON (% dry wO

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

ORG. CONTENT (OCT),Total @440 C NA NA < 0.1 NA 7.0 NA NA

SamPle Number B07A-02-007 B07A-02-013 B07A-03-000 B07A-03-001 B07A-03-003 B07A-03-012 B07A-04-000

Date Sampled 06/21/91 06/21/91 06/18/91 06/18/91 06/18/91 06/18/91 06/21/91

Depth of Sample 7.0 ft 13.0 ft 0.0 ft 0.5 ft 3.5 ft 12.0 ft 0.0 ft
PARAMETER REPORTED

PHYSICAL P_-LAB

MOISTURE (% wet wt.) 48.1 51.2 5.3 13.7 42.9 52.8 3.4

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 - SIrE 7A

SOIL ANALYTICAL RESULTS FOR GENERAL CHEMICALS

l , , I

Duplicate

Sample Number B07A-04-001 B07A-04-001 B07A-04-005 B07A-04-013 B07A-05-000 B07A-05-002 B07A-05-007

Date Sampled 06/21/91 06/21/91 06/21/91 06/21/91 06/20/91 06/20/91 06/20/91

Depth of Sample 1.0 ft 1.0 ft 5.0 ft 13.0 ft 0.0 ft 2.0 ft 0.5 ft
PARAMI_I_ REPORTED

PHYSICAL P_-LAB

MOISTURE (% wet wt.) 26.4 12.8 16.5 48.2 6.4 12.8 47.0

pH, SED (SgI.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.I 16 NA

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

DapUcate
Sample Number B07A.4JS-013 BOTA-06-_J B07A_ BOTA-06-4}02 BOTA-06-010 B07A-06-017 B07A-O74J00

Date Sampled 06/2ff91 06/19/91 06/19/91 06/19/91 06/19/91 06/19/91 06/19/91

Depth of Sample 12.5 ft 0.0 ft 0.0 ft 2.0 ft 9.5 ft 17.0 fl 0.0 ft
PARAMETER REPORTED

PHYSICAL P_-LAB

MOISTURE (% wet wt.) 49.2 7.3 6.9 12.8 52.1 43.5 7.4

pH,SED(SgLUnits) NA NA NA NA NA NA NA

TOTAL ORGANIC CARBON (% dryw0

TOC as CARBON (OC/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 - SITE 7A

SOIL ANALYTICAL RESULTS FOR GENERAL CHEMICALS

Sample Number B07A-#7-0@I B07A-07-005 B07A-07-013

Date Sampled 96/19/91 06/19/91 06/19/91

Depth of Sample 1.0 ft 5.0 ft 13.0 ft
PARAMETER REPORTED

PHYSICAL PARAMETERS-LAB

MOISTURE (% wet wt.) 6.1 35.1 49.1

pH,SED(Std.Units) HA NA 8.3

TOTAL ORGANIC CARBON (% dry w0

TOC as CARBON (OC/1.724)* NA HA 0.812

ORG. CONTENT (OC), Total _ C NA HA IA

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 B07B-01-004 B07B-01-008 B07B-01-014 B07B-02-000 B07B-02-004 B07B-02-011

Date Stapled @6/24/91 06/24/91 06/24/91 06/24/91 06/24/91 06/24/91 06/24/91

DepthofSample 0.0ft 4.0ft 8.0ft 14.0ft 0.0ft 4.0ft 11.0ft
PARAMETER REPORTED

PHYSICAL PARAMETERS-LAB

MOISTURE (% wet wt) 10.3 6.8 36.4 17.5 6.5 14.3 28.5

pHoSED (Std.Units) NA 9.4 9.1 NA NA 9.2 9.6

TOTAL ORGANIC CARBON (% dry wt)

TOC as CARBON (OC/1.724)* NA 0.116 4.00 NA NA < 0.058 0.232

ORG. CONTENT (OC), Total 6_40 C NA 0.2 6.9 NA NA < 0.1 0.4

Duplicate
Staple Number B07B-02-011D B07B.02-014 B07B-03-000 B07B-03-002 B07B-03-011 B07B-03-016

Date Sampled 06/24/91 06/24/91 06/21/91 06/21/91 06/21/91 06/21/91

Depth of Sample 11.0 ft 14.0 ft 0.0 ft 2.0 ft 11.0 ft 16.0 ft
PARAMETER REPORTED

PHYSICAL PARAMEI'ERS-LAB

MOISTURE (% wet wt.) 37.9 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 m 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 !108-01-004 B08-01-010 B08-01-014 B08-02-000 B08-02-002 B08-02.008

Date Sampled 07130/91 07/30/91 07/30/91 07/30/91 07/30/91 08/06/91 08/06/91 08/06/91

Depth of Sample 0.0 ft 0.0 ft 3.5 ft 9.5 ft 14.0 ft 0.0 ft 2.0 ft 8.0 ft
PARAMETER REPORTED

PHYSICAL PARAMETERS-LAB

MOISTURE (% wet wt.) 2.4 2.4 1!.0 20.4 19.0 3.5 3.5 15.3

pH, SED (Std.Unils) NA NA NA 9.0 8.3 NA NA NA

TOTAL ORGANIC CARBON (% (tryw0

Toe asCARBON (OC/1.724)* NA NA NA 0.290 0.174 NA NA NA

OR(}.CONTENT (OC),Total@440 C NA NA NA 0.5 0.3 NA NA NA

Sample Nsmber B08-02-014 B08-03-000 1308-03-002 B08-03-008 B08-03-014 B08-04-000 B08-04-002 B08-04-008

Date Sampled 08/06/91 07/29/91 07/29/91 07/29/91 07/29/91 07/29/91 07/29/91 07/29/91

Depth of Sample 14.0 ft 0.0 ft 2.0 ft 8.0 ft 14.0 ft 0.0 ft 2.0 ft 8.0 ft
PARAMETER REPORTED

PHYSICAL PARAMETERS-LAB

MOISTURE (% wet wt.) 24.8 5.4 7.8 20.6 24.3 4.6 6.5 22.1

pH, SED (Std.Unils) 9.2 NA NA NA NA NA NA 8.4

TOTAL ORGANIC CARBON (% drywt)

TOC asCARBON (OC/1.724)* 0.580 NA NA NA NA NA NA 0.290

OR(}.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 B08.04-0_ B08-04-014 B08-05-04)0 B08-05-002 B08-05-008 B08-05-008 B08-05-014 B08-06-000

Date Sampled 10/15/91 07/29/91 07/30/91 07/30/91 07/30/91 07/30/91 07/30/91 08/07/91

DepthofSample 8.0ft 14.0ft 0.0ft 2.0ft 8.0ft 8.0ft 14.0ft 0.0ft
PARAMETER REPORTED

PHYSICAL PARAMEFERS-LAB

MOISTURE (% wet wt) 19.7 40.1 6.9 4.9 19.0 16.8 16.2 6.4

pH, SED (SId.Unils) NA NA NA NA NA 8.4 8.3 NA

TOTAL ORGANIC CARBON (% dry wt)

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

ORG. CONTENT (OC), Total @_A.0 C NA NA NA NA NA 0.3 0.7 NA

Duplicate

Sample Number B08-06-0_ B08-06-0M B08-06-014 B08-07-000 B08-07-002 B08-07-005 B08-07-013 B08-07-013

Date Sampled 08/07/91 08/07/91 08/07/91 08/13/91 08/13/91 08/13/91 08/13/91 08/13/91

Depth of Sample 3.5 ft 8.0 ft 14.0 ft 0.0 It 2.0 ft 5.0 ft 14.0 ft 12.5 ft
PARAMETER REPORTED

PHYSICAL PARAMEI'[_ -LAB

MOISTURE (% wet wt.) 9.1 31.2 16.5 8.7 4.5 17.2 15.5 17.0

pH, SED (Std.Units) NA 9.0 8.8 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

m

Duplicate

Sample 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 08/07/91 08/07/91 08/07/91

Depth of Sample 0.0 ft 2.0 ft 8.0 ft 14.0 ft 14.0 ft 0.0 ft 5.0 ft 8.0 ft
PARAMETER REPORTED

PHYSICAL PARAMETERS-LAB

MOISTURE (% wet wt.) 3.1 6.7 18.2 37.2 33.1 5.1 10.2 15.6

pH. SED (SId.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 _t40 C NA NA NA 2.8 NA NA NA NA

Duplicate
Sample Number B08.09414 B08-09-014 B08-10-000 B08-10-005 B08-10-008 B08-10-014 B08-11-000 B08-11-004

Date Sampled 08/07/91 08/07/91 08/07/91 08/07/91 08/07/91 08/07/91 07130/91 07/30/91

Depth of Sample 14.0 ft 14.0 ft 0.0 ft 5.0 ft &0 ft 14.0 ft 0.0 ft 4.0 ft
PARAMETER REPORTED

PHYSICAL PARAMETERS-LAB

MOISTURE (% wet wt.) 16.5 28.6 4.6 11.2 14.3 17.1 6.5 8.4

pH, SED (Std.Units) NA 8.5 NA NA NA 8.3 NA NA

TOTAL ORGANIC CARBON (% dry wt)
TOC as CARBON (OC/1.724)* NA 0.986 NA NA NA 0.290 NA NA

OR(]. 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

i ,,

Sample Number B08-11-010 !]08-11-014 B08-12-000 B08-12-005 B08-12-008 B08-12-014

Date Sampled 07130/91 07130/91 08/13/91 08/13/91 08/13/91 08/13191

Depth of Sample 9.5 ft 14.0 ft 0.0 ft 5.0 ft 8.0 ft 14.0 ft
PARAMETER REPORTED

PHYSICAL PARAMETERS-LAB

MOISTURE (% wet wL) 21.4 19.8 7.8 8.0 16.2 17.5

pH, SED (Sld.Units) HA 8.5 NA 9.5 NA NA

TOTAL ORGANIC CARBON (% dry w0

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

ORG. CONTENT (OC), Total @440 C NA 0.4 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 - Gener-,d Chemicals



APPENDIX B

NAS ALAMEDA - SITE 10A

SOIL ANALYTICAL RESULTS FOR GENERAL CHEMICALS

Sample Number BI0_01-000 B10-01-005 BI0-01-008 BI0-01-014 B104)2-000 B10-02-005 B10-02-008 B10_2-014

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 0.0 ft 5.0 ft 8.0 ft 14.0 ft 0.0 ft 5.0 ft 8.0 ft 14.0 ft
PARAMETER REPORTED

PHYSICAL PARAMETERS-LAB

MOISTURE (% wet wt.) 9A 17.8 16.8 20.3 5.9 18.6 32.2 19.8

pH, SED (St&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 0.290

ORG. CONTENT (OC), Total _ C NA NA NA NA NA NA NA 0.5

Duplicate
Sample Number BI0-03-000 B10-03-002 BI0-03-010 B10-03-014 B10-.04-000 B10-04-005 BI0-04-010 BI0-04..010

Date Sampled 08/01/91 08/01/91 08/01/91 08/01/91 08/02/91 08/02/91 08/02/91 08/02/91

DepthofSample 0.0ft 2.0fl 9.5ft 14.0ft 0.0ft 5.0ft 9.5ft 9.5ft
PARAMETER REPORTED

PHYSICAL PARAMETI_.S-LAB

MOISTURE (% wet wt.) 5.5 6.4 18.4 18.7 3.3 16.6 18. I 20.9

pH, SED (Std.Units) NA NA 9.0 NA NA NA NA 8.3

TOTAL ORGANIC CARBON (% dry w0

TOC as CARBON (OC/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 0.4

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

SampleNumber B10-04-014

Date Sampled Q8/07./91

l)eptltofSample 14.0ft
PARAMETER REPORTED

PHYSICAL P_-LAB

MOISTURE (% wet wt.) 29.6

pH,SED(S_Units) NA

TOTALORGANICCARBON(%dryw0
TOC asCARBON(001.724)* NA
ORG.CONTENT(OC),Total_ 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 BI1-01-000 Bll-01-002 BII-01-005 BII-01-014 BII-02-000 Bll-02-005 Bll-02-010 B11-02-014

Date Sampled 06/26/91 06/26/91 06/26/91 06/26191 06/26/91 06/26/91 06/26/91 06/26/91

Depth of Sample 0.0 ft 2.0 ft 5.0 ft 14.0 ft 0.0 ft 5.0 ft 10.0 ft 14.0 ft
PARAMETER REPORTED

PHYSICAL PARAMETERS-LAB

MOISTURE (% wet wt.) 5.8 5.3 6.3 17.2 6.7 16.0 43.0 18.5

pH,SED(Sial.Units) HA NA 8.8 NA NA HA NA 9.1

TOTAL ORGANIC CARBON (% dry wt)

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

ORG. CO_ (OC), Total @440 C NA NA 1.9 NA NA NA NA 0.8

Duplicate

Sample Number BII-03-000 B11-03-004 B11-03-008 B11-03-014 BII-04-000 BII-04-000 B11-04-004 BII-04-010
Date Sampled 06/25/91 06/25/91 06/25/91 0G25/91 06/25/91 06/25/91 06/25/91 06/25/91
Depth of Sample 0.0 ft 3.5 ft 8.0 ft 14.0 ft 0.0 ft 0.0 ft 3.5 ft 9.5 ft
PARAMETER REPORTED

PHYSICAL PARAMETERS-LAB

MOISTURE (% wet wt.) 5.6 4.6 16.8 14.2 3.6 4.0 6.4 23.6

pH, SED (Std.Units) NA 9.3 NA NA NA NA 9.3 9.0

TOTAL ORGANIC CARBON (% dry wt)

TOC as CARBON (OC/1.724)* NA 1.80 NA NA NA NA 0.058 !.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 1! - Soil - General Chemicals



APPENDIX B

NAS ALAMEDA - SITE II

SOIL ANALYTICAL RESULTS FOR GENERAL CHEMICALS

Duplicate

SampleNumber Bll-04-014 BII-05-000 B11-05-004 BI 1-05-004 BI1-05-005 BI 1-05-014 BI1-06.000 BI 1-06-004

Date Sampled 06/25/91 06/2A/91 06/26/91 06/26/91 06/26/91 06/26/91 06/25191 06/25/91

Depth of Sample 14.0 fit 0.0 ft 3.5 ft 3.5 ft 5.0 ft 14.0 ft 0.0 ft 3.5 ft
PARAMETER REPORTED

PHYSICAL P_-LAB

MOISTURE (% wet wL) 14.9 6.9 5.1 4.6 13.9 13.7 5. I 6.7

pH, SED (Skl.Unils) 9.2 NA NA NA 9.3 NA NA NA

TOTAL ORGANIC CARBON (% dryw0

TOC m CARBON (OC/1.724)* 1.04 NA NA NA 1.74 NA NA NA

OR(}. CONTENT (OC), Total _440 C 1.8 NA NA NA 3.0 NA NA NA

Duplicate

Sample Number B11-06-008 B11.06-008 B11-06-014 B11-07-000 Bll-07-001 BI 1-07-008 B11-07-014

Date Sampled 06/2fd91 002Yd91 06/2._I 06/24/91 06/24/91 06/24/91 06/24/91

Deptlk of Sample 8.0 ft 8.0 ft 14.0 fl 0.0 ft 1.0 ft 8.0 ft 14.0 ft
PARAMETER REPORTED

PHYSICAL PARAMETERS-LAB

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

pI-I,SED (SKI.Units) 9.2 9.5 NA NA NA NA 9.0

TOTAL ORGANIC CARBON (% dryw0

TOC asCARBON (OCII.724)* 1.39 0.I16 NA NA NA NA < 0.058

ORG. CONTENT (OC), Total @440 C 2.4 0.2 NA NA NA NA < 0.1

Notes: NA = Not analyzed

< = Analyte reporled below dclecfion 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 BI2-01-000 B12-01-004 BI2-01-010 B12-01-014 B12-01-014 B12-02-000 B12-02-004 B12-02-010

Date Sampled 07/25/91 07/25/91 07125/91 07/25/91 07125/91 07/25/91 07125/91 07/25/91

Depth of Sample 0.0 ft 3.5 ft 9.5 ft 14.0 ft 14.0 ft 0.0 ft 3.5 ft 9.5 ft
PARAMETER REPORTED

PHYSICAL PARAMETERS-LAB

MOISTURE (% wet wt.) 4.4 4.3 18.7 20.3 19.9 3.4 5.7 34.3

pH, SED (SId.Units) NA 9.3 NA 8.9 8.9 NA NA 9.6

TOTAL ORGANIC CARBON (% dryw0

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

ORG. CONTENT (OC),Total@440 C NA 0.5 NA 0.3 0.7 NA NA 0.9

Duplicate

Sample Number B12-02-014 B12-03-N0 B12-03-004 B12-03-011 B12-03-011 B12-03-014 B12-04-000 B 12-04-004

Date Sampled 07/2._1 07/26/91 07/26/91 07/26/91 07/26/91 07/26/91 07126/91 07/26/91

Depth d Sample 14.0 ft 0.0 ft 3.5 ft 11.0 ft 11.0 ft 14.0 ft 0.0 ft 4.0 ft
PARAMETER REPORTED

PHYSICAL PARAMETERS-LAB

MOISTURE (% wet wt.) 21.3 3.0 4.7 43.9 42.7 19.3 3.2 7.1

pH. SED (Std.Units) 9.6 NA NA 9.1 9.3 NA NA NA

TOTAL ORGANIC CARBON (% drywt)

TOC asCARBON (OC/1.724)* 0.406 NA NA 0.232 0.522 NA NA NA

ORG. CONTENT (OC),Total@440 C 0.7 NA NA 0.4 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-@4-010 B12-@4-013 B12-05-000 B12-05-005 B12-05-008 B12-05-014 B12-06-000 B12-06-005

Date Sampled 87126/91 07126/91 08/12/91 08/12/91 08/12/91 08/12/91 08/12/91 08/12/91

Depth of Sample 9.5 fit 12.5 ft 0.0 fit 5.0 ft 8.0 ft 14.0 ft 0.0 ft 5.0 fit
PARAMETER REPORTED

PHYSICAL PARAMETERS-LAB

MOISTURE (% wet wt.) 40.2 20.7 4.4 5.8 18.6 17.8 5.5 4.5

pH, SED (SKLUnits) NA 9.2 NA 8.3 NA NA NA NA

TOTAL ORGANIC CARBON (_ dry w0

TOC as'CARBON (OC/1.724)* NA 0.406 NA 0.638 NA NA NA NA

ORG. CONTENT (OC), Total _440 C NA 0.7 NA 1.l NA NA NA NA

Duplicate

Sample Number BI2-I6-008 B12.06-008 B12-_.014 B12-07-04)0 B12-07-004 B12-07-010 B12-07-014 B12-08-000

Date Sampled 08/12/91 08/12/91 08/12/91 07125/91 87/25/91 07/25/91 07/25/91 07124/91

Depth of Sample 8.0 ft 8.0 fit 14.0 ft 0.0 fit 3.5 fit 9.5 ft 14.0 ft 0.0 fit
PARAMETER REPORTED

PHYSICAL P_-LAB

MOISTURE (_ wet wt.) 17.9 17.9 18.4 4.0 6.0 24.1 17.2 2.5

pH, SED (Std.Units) NA 8.7 NA NA NA 9.4 NA NA

TOTAL ORGANIC CARBON (% dry wt)

TOC as CARBON (OC/1.724)* NA 0.116 NA HA NA 0.174 NA NA

ORG. CONTENT (OC), Total @440 C NA 0.2 NA NA NA 0.3 NA NA

Notes: NA = Not analyzed

< = Analyte reported below detection limit

* = conversion to 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 B12-09-0_ B12-09-004 B12-09-010 B12-09-014 BI2-10-000

i)ate SmiNled 07/24/91 07/24/91 07124/91 07/24/91 07124/91 07/24/91 07/24/91 08/05/91

Depth or Sample 3.5 ft 9.5 ft 14.0 ft 0.0 ft 3.5 ft 9.5 ft 14.0 ft 0.0 ft
PARAMETER REPORTED

PHYSICAL PARAMETERS-LAB

MOISTURE (% wet wt.) 6.5 19.2 18.2 3.0 9.5 19.5 21.7 3.3

pH, SED (Sld.Units) NA 10.2 NA NA NA NA 9.0 NA

TOTAL ORGANIC CARBON (% dryw0

TOE asCARBON (OC/1.724)* NA 0.522 NA NA NA NA 0.348 NA

ORG. CONTENT (OC),Total@440 C NA 0.9 NA NA NA NA 0.6 NA

Duplicate
Sample Number BI2-10-000 B12-10-002 B12-10-008 B12-10-014

Date Sampled 08/05/91 08/05/91 08/05/91 08/05/91

Depth of Sample 0.0 ft 2.0 ft 8.0 ft 14.0 ft
PARAMETER REPORTED

PHYSICAL P_-LAB

MOISTURE (% wet wt.) 3.1 2.9 19.8 22.3

pH, SED (SId.Units) NA NA NA 9.5

TOTAL ORGANIC CARBON (% dryw0

TOC asCARBON (OC/1.724)* NA NA NA 0.232

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

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

L

Sample Number B14-01-000 B14-01-002 B14-01-005 B14-01-014 B14-01-014 B14-02-000 B14-02-002 B14-02-008
Date Sampled 07/11/91 07/11/91 07/11/91 07/11/91 07111/91 07/10/91 07/10/91 07110/91

Depth of Sample 0.0 ft 2.0 ft 5.0 ft 14.0 ft 14.0 ft 0.0 ft 2.0 ft 8.0 ft
PARAMETER REPORTED

PHYSICAL PARAMEI'ERS-LAB

MOISTURE (% wet wt.) 2.4 6.7 47.2 17.6 18.5 1.8 20.5 29.6

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

TOTAL ORGANIC CARBON (% dry w0

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

ORG. CONTENT (OC), Total _ C NA NA 0.5 NA NA NA NA NA

Sample Number B14-02-014 B 14-03-000 B14-03-004 B14-03-008 B14-03-014

Date Sampled 07/10/91 07110/91 07110/91 07/10/91 07/10/91

Depth of Sample 14.0 ft 0.0 ft 3.5 ft 8.0 ft 14.0 ft
PARAMETER REPORTED

PHYSICAL PARAMEI'I_RS-LAB

MOISTURE (% wet wt.) 17.2 6. I 6.2 22.0 23.3

pH,SEll(S_l.Units) NA NA NA 8.4 NA

TOTAL ORGANIC CARBON (% dry w0

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 to 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 08/01/91 08/01/91 08/01/91 08/01/91 08/01/91 07/31/91 10/15/91 07/31/91

Depth of Sample 0.0 ft 2.0 ft 2.0 ft 8.0 ft 14.0 ft 0.0 ft 0.0 ft 2.0 ft
PARAMETER REPORTED

PHYSICAL PARAMETERS-LAB

MOISTURE (% wet wt.) 3.3 16.6 16.9 18.1 19.4 0.8 1.0 11.5

pH, SED (Std.Units) NA 9.3 NA 8.6 NA NA NA NA

TOTAL ORGANIC CARBON (% dry w0

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 07/31/91 07/31/91 07/31/91 07/31/91 07/31/91 07/31/91

Depth of Sample 8.0 ft 14.0 ft 0.0 ft 2.0 ft 8.0 ft 14.0 ft
PARAMETER REPORTED

PHYSICAL PARAMETERS-LAB

MOISTURE (% wet wt.) 18.8 26.1 5.2 5.8 16.5 22.2

pH,SED(SId.Units) NA 8.9 NA 8.7 NA NA

TOTAL ORGANIC CARBON (% dry wt)

TOC as CARBON (O(2/1.724)* NA 0.174 NA 0.174 NA NA

ORG. CONTENT (OC), Total @440 C NA 0.3 NA 0.3 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 S15-02 S15-03 S15-04 S15.05 S15-06 S15-07

Date Stapled 07/23/91 07/23/91 07/23/91 07/23/91 07/23/91 07/23/91 07/23/91 07/22/91

DepthofSample 0.0ft 0.0ft 0.0ft 0.0ft 0.0ft 0.0ft 0.0ft 0.0ft
PARAMETER REPORTED

PHYSICAL PARAMETERS-LAB

MOISTURE (% wet wt.) 0.4 0.4 0.5 0.3 1.4 2.3 1.1 0.5

Duplicate '" "

Sample Number SIS-U S1_09 S15-10 S15-11 S15.11 S15-12 S15-13 S15-14

Date Sampled 07/23/91 07/23/91 07/22/91 07/22191 07/22/91 07/22/91 07/22/91 07/22/91

DepthdSamlde 0.0ft 0.0ft 0.0ft 0.0ft 0.0ft 0.0ft 0.0ft 0.0ft
PAI_qMI_ER REPORTED

PHYSICAL PARAMETERS-LAB

• MOISTURE (% wet wt.) 0.4 0.9 0.8 0.9 1.1 1.0 0.5 0.5

Dupth:ate
Sample Number S15-15 S15-16 $15-17 S15-17 S15-18 $15.19 $15-20 S15-21

Date Sampled 07/23/91 07/24/91 07/24/91 07/24/91 07/23/91 07/23/91 07/22/91 07122/91

DepthofSample 0.0ft 0.0ft 0.0ft 0.0ft 0.0ft 0.0ft 0.0ft 0.0ft
PARAMETER REPORTED

PHYSICAL PARAMETERS-LAB

MOISTURE (% wet wt.) 0.7 3.4 1.7 3.2 0.6 0.5 0.4 0.6

Notes: NA = Not analyzed

< = 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

"I!

Sample Number S15-22 S15-23 S15-24 S15-25 S15-26 S15-27 S15-28 S15-29

Date Sampled 07122J91 07122J91 07123/91 07124/91 07123/91 07/24491 07124/91 07122/91

Depth of Sample 0.0 ft 0.0 ft 0.0 ft O.Oft 0.0 ft O.Oft O.Oft 0.0 ft
PARAMETER REPORTED

PHYSICAL PARAMETERS-LAB

MOISTURE (% wet wt.) 0.8 0.5 0.8 4.4 0.2 4.7 0.4 0.5

Sample Number S15-30 S15.31 S15-32 S15-33 S15-34 S15-35 S15-36 S15-37

Date Sampled 07127./91 07/22/91 07/22/91 07/23/91 07/24/91 07124/91 07/24/91 07/24/91

_ d sam_ o.on o.ort o.on o.on o.ort o.on o.on o.on
PARAMETER REPORTED

PHYSICAL P_-LAB

MOISTURE (% wet wt.) 0.9 1.0 0.5 0.8 1.4 4.0 4.5 1.6

Sample Number S15-38 S15-39 S15-40 S15-41 $15-42 S15-43 S15-14 S15-45

Date Sampled 07/22/91 07/22/91 07/22/91 07/22/91 07/23/91 07/24/91 07124/91 07124/91

Deptlo ot Sample 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft 0.0 ft
PARAMETER REPORTED

PHYSICAL PARAMETERS-LAB

MOISTURE (% wet wt.) 0.6 1.2 0.9 0.4 0.4 3.9 3.9 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

m

Duplicate Duplicate

Sample Number S15-46 S1547 S15-48 S15-49 S15-49 S15-50 S15-51 S15-51

Date Sampled 07/24/91 07/22/91 07/22/91 07122/91 07/22/91 07122/91 07123/91 07/23/91

DepthofSample 0.0ft 0.0ft 0.0ft 0.0ft 0.0ft 0.0ft 0.0ft 0.0ft
PARAMETER REPORTED

PHYSICAL PARAMETERS-LAB

MOISTURE (% wet wL) 0.5 0.6 0.8 0.4 0.7 0.4 1.6 1.4

'Duplicate ' '

Salple Number S1$-$2 SIS-S3 S1$-54 S15-54 S15-55

Date Sampled 07/24/91 07123/91 071Z3/91 07123/91 07124/91

DepthofSample O.0ft 0.0ft O.0ft 0.Oft 0.0ft
PARAMETER REPORTED

PHYSICAL PARAMETERS-LAB

MOISTURE (% wet wt.) 1.2 0.5 0.5 0.4 0.8

Notes: NA = Not analyzed

< = Analyte reported below detection limit

* = conversion to TOC (Black, 1%5) Sheet 35 of 35 Site 15 - Surface Soil - General Chemicals
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JAMES M. MONTGOMERY

CONSULTING ENGINEERS,INC. PAGEIOFI
365LENNONLANE,WALNUTCREEK,CALIFORNIA,94598/ (415}975-3400

b,,Jr_[NG/WELL NUMBER MW-05-O1 CLIENT PRC/US NAVY

DATE STARTED 7/I6/9I COMPLETED 7/I6/91 PROJECT/JMM PROJECT NO. NAS ALAMEOA/2738. 0256

REF. ELEVATION I2.03 FEET, TOP OF CAST_NG GEOLOGIST KAREN KRAMER

, Z 6"3
o _ _ _ _n_ GEOLOGICDESCRIPTION WELLDIAGRAM

_dc
Z _ r_ _ u

:i: Z _ --J

CN CONCRETE BOX,

PROTECTIVE
0.5 _, STEELCASING,

CHEMSO/3' SP SAND (SP), light olive brown (2.5Y 5/3), lense,
• \ moist, 5 to tO% fines, fine sand, high estimated LOCKINGCAP

0.2 SW \ K, roots present _"¢ ZGROUT
CHEM 37 SP

ILsandy GRAVEL (SW), light olive brown, very dense, _'_--

50/5" \moist, 5 to 10% fines, 30 to 40% fine sand, fine _ PELLETSEAL
0.2 /to coarse gravel, moderate estimated K

L
" i ID, SCH

24 =SAND (SP), light olive brown, very dense, moist, __ 40 PVCCASIA6
GEO- 50 -_ 5 to 10%fines, fine sand, high estimated K

TECH42 0.2 S 4 feet-as above, moist to damp PACK,
25 SW >gravelly SAND (SW), yellowish brown (IOYR 5/6}, #2-16SAN#
35 SP __ very dense, moist, 20 to 30% fines, sand, 20 to
36 0 \30% gravel

17 L_SANO (SP), as above, abundant shell fragments, II
20 - high estimated K

22 -_ 7.5 feet-as above, color change to olive gray _ WATERLEVEL#
CHEM 2 SM \(5Y 4/2) /7.B feet on

2 Lsilty SAND (SM), olive (5Y 4/3}, loose, wet, 30 -- Z7/16/9!
i_ 0 to 35% fines, fine sand, moderate estimated K, WATERLEVEL@

some shells 7.83 feet on
4 7/24/91.

GEO- 6

TECH 14 0.5
•_- . _DI

6 O.010 _ncl7
9 SLOTTED,SCH40
6 PVC CASING

i

GEO- 6

TECH it 0 CL silty CLAY (CL), black (2.5Y N2/), stiff, wet,
100% fines, low to moderate estimated K

CHEM 2
4 @ 14.5 feet-silty CLAY (CL), as above, alternat- CAP

6 0 ing with silty sand (with few small shells)
TOTAL DEPTH 15.5 feet /__._-£D G£_n._ BOTTOMOF

_6- _"X_ BORING15.5

" feet

3766 IJl-ll

I
DRILLING METHOD/RIG TYPE AUGER/MOBILE B-40 DRILLING CONTRACTOR/DRILLER EXP. GEOSER./D. RYAN
HOLE DIAMETER 8.35 T_NCHES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING I5.5 FEET WELL COMPLETION DEPTH 14.5 FEET



JAMES M.MONTGOMERY

CONSULTINGENGINEERS,INC. PAGE1OF1
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / {4_5) 975-3400

BbHING/WELL NUMBER MW-05-02 CLIENT PRC/US NAVY

DATE STARTED 7/16/91 COMPLETED 7/15/91 PROJECT/JMM PROJECT NO. NAS ALAMEDA2738. 0255

REF. ELEVATION I I. 80 FEET, TOP OF CASING GEOLOGIST KAREN KRAMER

_ _ GEOLOGICDESCRIPTION WELLDIAGRAM
LLJ _ _ C j

I _ m _ U U

V_ CN ONCRETE_;I;_CmZsTY_OX'O. 5 <_% o I PROTECTIVE
[_,'I _ STEEL CASING,

I CHEM 27 SP SAND (SP}, yellowish brown (IOYR 5/6}, very c LOCKINGCAP_q
dense, moist, 5% fines, fine sand, trace gravel, _c _-_-----Z

2- X 50470.5 __igh estimated K ,i_ _ GROUT _
q# 1.5 feet-as above, dense, no gravel _/--SENTONIFE

I CHEM 32 _ PELLETSEAL
47 0.5

19 @ 3.5 feet-as above, with shells " 2-inchIO, SCH
4-- X _ 40 PVC CASING _

I GE0-37 i :_-: 'TECH400.5 II'lll

- - 10 @5 feet-as above, 2 inch clay layer, dense, wet I__._'_--FILTER PACK,

X I (in clay layer} :_: 12-]5 SAND
27

5- 30 0.5 ......
WATERLEVEL #

t8 SAND (SP}, olive brown (2.5Y 4/4), medium dense, .,__.

I 27 wet, 20 to 25% fines, fine sand high estimated K -- /6.5 feet on' "--" i 7/15/gi
34 0.5 :_: I LWATERLEVEL#

GEO- 14 :---- 6.6! feet on

TECH 28 .__.:---: 7/25/91

47 0.5 ,--.

CHEM14 .--.

420.5 III

13 @ 11 feet-as above, 25 to 30% fines, wet _ ] 2-inch IO,
• .--. 0 0]0 inch

14 ____ i SLOTTED,SCH40
1 60. 5 -- "" PVCCASING --

i '

GEO-6

sor,o,,(c,..,.o,.,voor'own4,4,.moo,urni--l:
TECH120 dense, wet, 65% fines, fine sand, moderate -_1

8 0.5 J lll SM _'__'stimated

K

-I silty SAND (SH}, black
CHEM 5 ///// CL _\wet, 20 to 30% (2.5Y N2/), medium dense, IEND CAPfines, fine sand high estimated K

5 /_ -L_siltyCLAY(CL),black(2.5YN2/),stif,f__, r 1::: :'-: BOFTOHOF
-A 100% fines, low estimated K, pocket[p;////////_'_l}yG_:_. BORINGI55 _

\sand ,__i_,_Ik__ _/__",," feet

_ WOTALDEPTH15.5 feet

DRILLING METHOD/RIG TYPE AUGER/MOBILE 8-40 DRILLING CONTRACTOR/DRILLER EXP. GEOSER./D. RYAN

HOLE DIAMETER 8.35 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING I5.5 FEET WELL COMPLETION DEPTH 14.5 FEET



JAMES M. MONTGOMERY

CONSULTING ENGINEERS, INC. PAGEIOF i
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415) 975-3400

b_,-,[NG/WELL NUMBER MW-05-03 CLIENT PRC/US NAVY
.... _ 7/24/91 PROJECT/JMM PROJECT NO.,_ i _ STARTED COMPLETED 7/24/9I NA._ ALAMEDA2738. 0256

XE_. ELEVATION I. I2 FEET, TOP OF CASING GEOLOGIST KAREN KRAMER

col (_9
• z _; o _n GEOLOGICDESCRIPTION WELLDIAGRAM

O _ (/3

IV __ CN CONCRETE 80X,
^ PROTECTI VE

t_ ",4

u__. STEELCASING,
CHEM 29 100 k'// SC clayey SAND (SC), olive brown (2.5Y 4/3}, moist,

15 to 20% fines, fine sand, trace gravel, __LOCKING CAP/ / /

30 505 I//,.<. moderate to high estimated K, hydrocarbon odor
32 SP

X-SAND (SP), light olive brown (2.5Y 5/4), dense,
GE0- 46 moist, 10 to 15% fines, fine sand, high PELLETSEAL
TECH 50 727 " estimated K, hydrocarbon odor

-- IO, SCH
CHEM 17 _-_ 3.5 feet-as above, color change to olive (5Y 40 PVCCASING

30 4/3), strong odor (smells like pesticide}

40 742 t
@ 5 feet-as above, wet/moist, some clay layers _WATERLEVEL 8512

feet on 7/24/9!
15

WATERLEVEL #
20 47 I 5.05 feet on

9 @ 6.5 feet-as above, color change to dark olive 8/7/9I

16 (5Y 3/3), wet, pesticide odor TERPACK,

18 80 //2-16 SAND

9
IO,

GEO- 14 0.010 inch
TECH 21 150 } SLOTTED,SCH40
CHEM 4 @9.5 feet-as above, odor diminishing PVCCASING

16
19 87 t

9

12

15 6.7 " " SC clayey SAND (SC}, olive (SY 4/4), medium dense, CAP
moist, 30 to 40% fines, fine sand, low to

4 moderate estimated K
GEO- 6 ....

TECH 9 8.7 _//_'_ CL sandy CLAY (CL) and clayey SAND (SCI, black to

CHEM 4 _ SC olive (5Y 4/31, stiff, moist, 40 to 60% fines,

fine sand, low estimated K PELLETSEAL
6

12 6.7
TOTALDEPTH15.5 feet _80TTOMOF

I 6 - BORING15.5
feet

18-

I
DRILLING METHOD/RIG TYPE AUGER/MOBILE 8-40 DRILLING CONTRACTOR/DRILLER EXP. GEOSER./D. RYAN
HOLE DIAMETER B. 35 INCHES BIT TYPE HOLLOW STEW AUGER

TOTAL DEPTH OF BORING I5.5 FEET WELL COMPLETION DEPTH 12 FEET



JAMES M.MONTGOMERY

CONSULTING ENGINEERS,INC. PAGEIOF1
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (415) 975-3400

buHING/WELL NUMBER MW-05-O4 CLIENT PRC/US NAVY

DATE STARTED 7/23/9I COMPLETED 7/23/91 PROJECT/JMM PROJECT NO. NAS ALAMEDA2738.0255

_EF. ELEVATION 11.83 FEET, TOP OF CASING GEOLOGIST RICH HALKET

! z _ _n GEOLOGIC DESCRIPTION WELL DIAGRAM

_ r- -.3

AS ASPHALT CHRISTYBOX,

CHEM 0/2" 2.3- SW'-'k_gravelly SAND (SW], orange brown (IOYR 5/6), __] PROTECTIVE_ STEEL CASING,

dense, moist, I0% fines, fine to medium sand, _I LOCKINGCAP11.9 SP --_25 to 30% fine gravel, moderate estimated K
--\ .-¢

CHEM 33 --LSAND (SP), brown (2.5Y 5/41, dense, moist, 5 to .o.
C

42 10%fines, fine sand, moderate estimated K o

-50 4,7
3 PELLETSEAL

GEO- 5O . ID, SCH
TECH ,0/5"7.I 40 PVC CASING

12

22

26 4.7 LEVEL #
11 6.5 feeton
11 SM silty SAND (SM), grayish green, (5Y 514), medium

dense, wet, 15 to 20% fines, very fine to fine -v- 7/23/91
Z LEVEL#

11 11.£ sand, moderate estimated K
CHEM 3 7.48 feet on

8 8.5 feet-as above, grayish green (5Y 4/2) _ 7/26/913
•--- TERPACK,

1414.3 --'--i sAND
4 --I

GEO- 6 @ 10 feet-as above, grayish green (SY 5/4), 10 --I

TECH 13 7.1 to 15% fines, fine to medium sand .__..... ..

40 '--" '
ID,

Io 0.010 inch _
10 SLOTTED,SCH40

10 / SC clayey SAND (SC), black (2.YF_N2/), loose, wet, PVCCASING
/ 35 to 40% fines, very fine to fine sand, low

GEO- 4 / estimated K, highly organic, abundant shell
TECH 2 4.7 / fragments/
CHEM 7 /

8 / @ 14.5 feet-as above, 20 to 25% fines, very fine
/ to fine sand --END CAP

10 /
TOTAL DEPTH 15.5 feet BOTTOMOF

BORING I5.5

, feet

3766 J}i"

r
DRILLING METHOD/RIG TYPE AUGER/MOBILE 8-40 DRILLING CONTRACTOR/DRILLER EXP. GEOSER./D. RYAN
HOLE DIAMETER 8.35 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING I5.5 FEET WELL COMPLETION DEPTH 15.5 FEET



JAMES M. MONTGOMEFIY
CONSULTING _-_,_-_,,-rnPLlXlbllXlELl_la,INC. PAGE I OF I
365 LENNONLANE, WALNUT CREEK, CALIFORNIA, 94598 / (415) 975-3400

BORING/WELL NUMBER MW-05-05 CLIENT PRC/US NAVY

DATE STARTED 7/I7/g1 ..COMPLETED 7/'I7,/91 PROJECT/JMM PROJECT NO. NAS ALAMEBA/2738. 0256

REF. ELEVATION 10.98 FEET, TOP OF CASING GEOLOGIST KAREN KRAMER

u31 r_D U3• z _ o GEOLOGICDESCRIPTION WELLDIAGRAM
0 _ CO

Z LO & 71 _

CO _ _1 -r

"_ .u 0

_[ BOX,
rV_ CN CONCRETE I[__ PROTECTIVE
_ .4 _- STEELCASING,

CHEM 25 i.Z.: SW gravelly SAND (SW), olive brown (2.5Y 4/3), o LOCKINGCAP
• " \ dense, moist, t0 to 15% fines, fine sand, 15 to _o

32 0.5[ SP _\20% gravel, moderate to high estimated K

CHEM 14 \-SAND (SP}, olive brown (2.5Y 4/3}, medium dense,
13 0.5 moist, 5 to 10% fines, fine sand, trace gravel, _ PELLETSE_L
11 hig_estimated K, trace shell fragments

IO, SCH
27 __ 40 PVCCASING

GEO- 30

TECH 27 0.5[
TERPACK,

12 #2-15 SALVO
t3

15 0.5 @6 feet-as above, except 15 to 20% fines, few
clay fragments with discoloration to olive gray

17 --_ (5Y 4/2), at 6 to 7 feet LEVEL# 7
17

MSAND (SP], olive brown (2.5Y 4/3), medium dense __ feet on 7/17/9!
22 0.5_ _ wet, t5 to 20% fines, fine sand, trace shell LEVEL#

CHEM 6 fragments 7.5 feet on

6 7/24/91

5

5 @ 9.5 feet-as above, gradual color change to
olive (5Y 4/3)

GE0- 6

TECH6 0.5} SP SAND(SP}, 11%fines
• . .TD,

5 SM "-_ 11 feet-15 to 20% fines, areas of clayey sand O.OlO incf7
10 abundant shell fragments SLOTTED,SCH40

20 O.5 -- PVCCASIN6 -

I

GEO-11

TECH 20 0.5_>._. SC clayey SANO (SC}, dark olive (SY 3/3}, medium
W dense, moist to wet, 40 to 50% fines, fine sand

CHEM 6 ///f/ moderate estimated K . CAP
8 k</)
Io

TOTALDEPTH15.5 feet _ BOTTOMOF
16- B_INGi5.5

feet

18- ,
,
I

_
DRILLING METHOD/RIG TYPE AUGER/MOBILE B-40 DRILLING CONTRACTOR/DRILLER EXP. GEOSER./D. RY.4N
HOLE DIAMETER 8.35 INCHES BIT TYPE HOLLOW STEW AUGER

TOTAL DEPTH OF BORING I5.5 FEET WELL COMPLETION DEPTH ]4.5 FEET



JAMES M. MONTGOMEFIY
CONSULTING ENGINEERS,INC.

PAGE i OF I
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (415] 975-3400

BORING/WELL NUMBER 8-05-05 CLIENT PRC/US NAVY

DATE STARTED 7/I2/91 COMPLETED 7/12/gl PROJECT/JMM PROJECT NO. NAS ALAIqEDA/2738.0256

ELEVATION 12.35 FEET GEOLOGIST KAREN KRAAIER

o __ m GEOLOGICDESCRIPTION COMMENTS
, u

oJ cn _ I _r-
- _i _ zl _-

0 "I-I _ 0cn J

i c_ c._ oo

IV _ CN CONCRETE

CHEMI 30 IV SM SAND (SP), yellowish brown (10YR 5/4}, dense,

2.11 II v_ SC moist, 15 to 20% fines, fine sand, trace gravel,27

2- CHEMI:24 I W high estimated KIV
25 I V

GE0-1 8 I VIV
4- TECHI 6 IV

IV

6 2.1 II/ To

I 4 SP SAND (SP}, yellowish brown (IOYR 5/4), loose, DEPTH TO WATER=5feetwet, 10 to 20% fines, fine sand, high

6- 1 estimatedK
4 0.7

3

6

i5 0.7t

_- il 8 8 feet-as above, wet, trace shell fragments

GEO-I 26

TECHI 25 2.1I

CHEMI1 e 9.5 feet-as above, olive (5Y 4/4], abundant

_0-- I. 4 shell fragments

14 0.7

I5 --" SC @ il feet-as above, 20 to 30% fines

32
12-

35 O. 7 K//

- GE0- 6 /..#'/ CL CLAY (CL), [some clayey SAND (SC)], olive (5Y

, _/-/j 3/4), stiff, moist, 50 to 100% fines, fine
TECH 7 5.0 _ sand, low to moderateestimatedK

14- CHEMII
_ I 3

6 0.7
TOTAL DEPTH 15.5 feet

16-

_ _ 1_

_8- "

I i
DRILLING METHOD/RIG TYPE AUGER/MOBILE B-40 DRILLING" CONTRACTOR EXPLORATION GEOSERVICES
HOLE OIAMETER 8.35 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING I5.5 FEET DRILLER JOHN COLLINS



JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC.

PAGE I OF 1
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (415) 975-3400

BuHING/WELL NUMBER B-05-07 CLIENT PRC/US NAVY

3ATE STARTED 7/I2/9I COMPLETED 7/12/91 PROJECT/JMM PROJECT NO. NAS ALAMEDA2728.0255
ELEVATION I2.34 FEET GEOLOGIST KAREN KRAHER

z _ o_ _ GEOLOGICDESCRIPTION COMMENTS

_ CN CONCRETE

CHEM 18 SP SAND (SP), yellowish brown (IOYR 5/41, dense,moist, 10 to 15% fines, fine sand, trace gravel,
45 2.t _\ high estimated K

CHEM17 \__ 1.5 feet-as above, dense
21

22 5.0

i 12 _ SM @ 3.5 feet- as above, 15 to 25%fines

SCGE0-22

TECH 32 5.0 /

f 22 / @5 feet-as above, wet _ DEPTH TO WATER=5feet

/
33 /

34 3.6 // --
30 // @6.5 feet-as above, gradual color change to

t / olive (5Y 4/4} clay stringers some small shells
34 / ' '

/
50 5.0 /

d-- _ 28 / -- @8 feet-as above, dense, wet, abundant small
/ shells

GEO-45 /
TECH50/5. 5.0 /

0 CHEM 38 /
6.4 /

/
/

i_- 45 7.9 SM - @ _2 feet-grades into a silty SAND (SM), olive --
(5Y 4/41, dense, wet, 30 to 40% fines, fine sand,

ll moderateestimatedK
GEO- iO

TECH 12 7.9
14- _ @ 13.Bfeet-layerofblacksand

CHEM 1 //_,//_CL k_

// I:LAY (CL), olive to dark olive, stiff,

3 wet, fines, 0 to 40% fine sand, moderate
9 3.6 -_ estimatedK

_L@ 15 feet-alternateswith black silty

I
DRILLING METHOD/RIG TYPE AUGER/HOBILE B-40 DRILLING CONTRACTOR EXPLORATION GEOSERVICES

HOLE DIAMETER 8.35 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL OEPTH OF BORING 15.5 FEET ORILLER JOHN COLLINS



JAMES M. MONTGOMERY
CONSULTING ENGINEERS,INC.

PAGE i OF t
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (415} 975-3400

L_,_[NG/WELL NUMBER B-05-08 CLIENT PRC/US NAVY

DATE STARTED 8/8/9I COMPLETED 8/8/gl PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738.0256

ELEVATION ]2.86 FEET GEOLOGIST KAREN KRAMER

z o _ GEOLOGICDESCRIPTION COMMENTS

V _ CN CONCRETE

CHEM 9 124 SP SAND (SR}, olive gray (5Y 4/2), medium dense,
-_ moist, lO to 15% fines, fine sand, high estimated

9- 12 _\K, hydrocarbon odor

- 12 __q# 1.5 feet-as above, very moist, hydrocarbon odor

I

CHEM 17

15 632

13 _
4- GE0- 12 @ 4.2 feet-thin clay layer, hydrocarbon odor

TECH 14 146

- _ 14 _/ CL sandy CLAY (CL}, olive (SY 4/3}, very stiff,
q moist, fines, I0 to 20% sand, low estimated K,

14 SP _\hydrocarbon odor

14 257 L_AND (SP), olive gray (SY 4/2), medium dense, !

I

i 7 -/ moist, 5 to 10%fines, fine sand, high " DEPTHTOWATER=6.5feet
8 /estimated K, hydrocarbon odor

- ll 7.7 L_ _AND (SP}, dark olive gray (SY 3/2),
CHEM 7 mediumdense, wet, tO to 15%fines, fine sand,

8 high estimated K, hydrocarbon odor

8 12.7

!0-_ 8 _

! GEO- 12

TECH 14 20.2

i 3 _ @ ll feet-as above, black, hydrocarbon odor

4 CL -"-silty CLAY (CL), olive (5Y 4/3), medium stiff,

12- _ 5 58 -- moist, 100%fines, low estimated K, hydrocarbon

2 C_L- _AND (SP} and sandy CLAY (eLl (as abovel:GEO-2 "/
hydrocarbon odor

TECH 3 45

_4-- CHEM 1 ///_ CL -- sandy CLAY (CL), dark olive gray, very soft,
moist, fines, 10 to 20% sand, low estimated K,

1 mild H2Sand fuel odor
0 10

TOTAL 0EPTH 15.5 feet
!6- -

18- -

•-:°i
. ..-._

DRILLING METHOD/RIG TYPE AUGER/HOBILE B-40DRILLING CONTRACTOR EXPLORATION GEOSERVZCES

HOLE DIAMETER 8.35 INCHES BIT TYPE HOLLOW STEH AUGER

TOTAL DEPTH OF BORING 15.5 FEET DRILLER OAVE YAEGER



JAMES M.MONTGOMERY
CONSULTING _-_,,-,T,,r,-nr-LINblINLLMb,INC. PAGE I OF 1
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (415} 975-3400

BORING/WELL NUMBER B-05-09 CLIENT PRC/US NAVY
DATE STARTED 7/12/91 COMPLETED 7/I2/9I PROJECT/JMM PROJECT NO. NAS ALAMEDA2738.0256

ELEVATION I2.22 FEET GEOLOGIST KAREN KRAMER

z o _ GEOLOGICDESCRIPTION COMMENTS

Z _
_ 0 Z 0d

_ _ CN CONCRETE

I CHEM 42 r..'.'.J SW gravelly SAND (SW), yellowish brown (IOYR 5/6),
very dense, moist, 20 to 25% fines, fine sand,

X 40 2.1 SP _\20 to 30% gravel, moderate estimated K2- I

CHEM 47 \
q_AND (SP), yellowish brown (10 YR 5/6),very dense

50 SP _ moist, 10 to t5% fines, very fine to fine sand,
50 2.1 -/moderate to high estimated K

i 36 _ _AND (SP), yellowish brown (IOYR 5/6}, very

4-- iGEO- 34 -- dense, moist, 5% fines, very fine to fine

TECH 50 0.7 sand, moderate to high estimated K

- _ 17 _ 5 feet-as above, wet, 30 to 40%fines

25 _ OEPTH TO WATER=6feet --6 _ 25 21. -

i 15 @ 6.5 feet-as above, color change to olive (5Y

22 4/3} 20 to 30% fines

25 8.0

8- I GE0- 12 -

TECH 13
14 3.6

CHEM 5

0- 25 - @10feet-asabove

32 5.0

22

2- 23 3.6 -
5 SC clayey SAND (SC), dark olive (5Y 3/3}, medium

dense, wet, 30 to 40% fines, very fine to fine
GEO-11
TECH /_/ CL _sand, moderate estimated K, some small shells

S//,

__/ _ ilty CLAY (CL), olive (5Y 4/3), stiff, wet,

_s
14- CHEM I I00% fines, some clayey sand in pockets, moderate

3 estimatedK

4 0.7
TOTAL DEPTH 15.5 feet _D GE/_,___

- -

3766

18- - \_,/ / -

ORILLING METHOD/RIG TYPE AUGER/MOBILE 8-40 DRILLING CONTRACTOR EXPLORATION GEOSERVICES

HOLE DIAMETER 8.35 INCHES BIT TYPE HOLLOW STEW AUGER

TOTAL DEPTH OF BORING I5.5 FEET DRILLER JOHN COLLINS



JAMES M. MONTGOMERY
CONSULTING ENGINEERS, INC.

PAGE i OF 1
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (415) 975-3400

GORING/WELL NUMBER B-05-10 CLIENT PRC/US NAVY

DATE STARTED 7/15/91 COMPLETED 7/I6/91 PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738.0255

ELEVATION 12.88 FEET GEOLOGIST KAREN KRAMER

(__

z o _ GEOLOGICDESCRIPTION COMMENTS

r-n _ U3

V _t CN CONCRETE
_q

- _ CHEM 20 [ZZZZZZZISW I gravelly SAND (SW}, light olive brown (2.5Y 5/4),
• ' _ very dense, moist, 20 to 25% fines, fine sand,

43 , 0.5,.Z.Z.Z., '__/lO to 25% gravel, moderate estimated K
_-- CHEM 20 SP ._/q# 1.5 feet- as above, color change to dark

30 _/yellowish brown (IOYR 4/6)

30 0.5 [_SANO (SP), light olive brown (2.5Y 5/4), dense,

I 23 moist, 5 to 10%fines, fine sand, trace gravel,

4- GEO- 23 -- high estimated K

TECH 23 0.5

- _ 12 @5 feet-as above, I0 to 15%fines
16

6- _ 17 0.5 --

CHEM 12

13 @7 feet-as above, color change to olive (5Y
4/4), damp/wet, hydrocarbon odor13 0.5

d- _ CHEM17 -- @8 feet-wet, strong hydrocarbon odor Y DEPTHTO WATER=8feet
Ig

- CHEM24 0.5 @9 feet-as above, color change to light olive

18 brown (2.5Y 5/4), wet
10- GEO-lg -

TECH 28 0.5

- i 19
23

_2- 250.5 -

I GEO-I 48 SAND (SP), olive (5Y 4/3), dense, wet, I0 to 15%TECH 50 fines, fine sand, high estimated K

_x _0/4" 0.5. : :
14--

CHEM 2 //// CL - silty CLAY (CL), o]ive (5Y 4/3), medium stiff,

3 /'_//_SC wet, I00% fines, low to moderate estimated K,

_.// slight hydrocarbon odor, with clayey SAND (SCJ4 0.5 interbeds

/

DRILLING METHOD/RIG TYPE AUGER/HOBILE B-4OORILLING 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.

PAGE i OF I
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415} 975-3400

DL;RING/WELL NUMBER 8-05-1I CLIENT PRC/US NAVY

_LFE STARTED 7/I 7/91 COMPLETED 7/17/91 PROJECT/JMM PROJECT NO. NAS ALAMEDA2738.0256

ELEVATION I2.55 FEET GEOLOGIST KAREN KRAMER

z _ GEOLOGICDESCRIPTION COMMENTS
O _ , _
Z _ _

I

_ Z

CN CONCRETE

0.5

CHE_ 25 SW gravelly SAND (SW), olive brown (2.5Y 4/3},
dense, moist, 10 to 15% fines, fine sand, 15 to

30 0.5 20% gravel, moderate estimated K

5O SW___
1.5 GC 2 feet-as above, mottled with olive gray in

areas, very moist, grave] is fine to coarse
grained, in some areas sandy GRAVEL (GC),

CHEP 30/4' 1.5 probable fill material

38 SP SAND (SP}, light olive brown (2.5Y 5/4), dense,
moist, 10 to 15% fines, very fine to fine50

_ sand, high estimated K
_0/5' 0

24

50

50/4' 0.5 _ 7.5 feet-sand as above with several clay

CHEi_27 -%str ingers
36 %AND (SP), light olive brown (2.5Y 5/4), dense, _ DEPTHTO WATER=8.5 feet

25 0 - wet, 5 to 10%fines, fine sand, high estimated K

16 @ 9.5 feet-as above, color change to olive (5Y
4/3), wetGE0- 16

TECH 20 1.0

27 - @ 11 feet-as above, black in areas

40

50/5' 1.0 @ 12 feet-getting flowing sands up in auger

16

GE0- 26

TECH 42 1.0

CHEM,0/3' i.0 SM silty SAND (SM), olive 5Y 4/3), very dense, wet,
20 to 30% fines, very fine to fine sand, high
estimated K, hydrocarbon odor

TOTAL DEPTH 15.5 feet

DRILLING METHOD/RIG TYPE AUGERMOBILE B-4ODRILLING 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 r,,_-T,,r_n_Ei]Uil_r_r_Hb,INC. PAGEI OF I
365LENNONLANE,WALNUTCREEK,CALIFORNIA,94598/ (415)975-3400

_ORING/WELL NUMBER B-05-12 CLIENT PRC/US NAVY

'DATE STARTED 7/I I/9I COMPLETED 7/I I/9I PROJECT/JMM PROJECT NO . NAS ALAMEDA/2738. 0256

ELEVATION I0.80 FEET GEOLOGIST KAREN KRAMER

CD
z o _ GEOLOGICDESCRIPTION COMMENTS

C_ _ t-_ _

O- _ _- _.. n

L_J_ Z m

uo _ _n

_ _t CN CONCRETE

9"0!_ 2
-I CHEM 26 4.8' SP SAND (SP}, dark yellowish brown (t0YR 3/6},

...... ] medium dense, moist 10 to 15% fines, fine sand,
50/4.... 1':':" SW _\trace gravel high est K2- CHEW 50 ,..... L

::: gravelly SAND (SW), dark yellowish brown (IOYR
43 [.[.i.i 3/6), dense, moist, 30 to 40% fines, fine sand,
36 4.8t.'..., 30 to 45% gravel moderate est Kr • • -

48 SP -X-SAND (SP}, yellowish brown (IOYR 5/4}, dense,4- ;GEO-_O/3" 7.6 -- moist, 15 to 20% fines, fine sand, trace gravel,
;TECH nighestK

-i :°
36 /.<'." CL -- @ 5.25 feet-CLAY layer, (CL) olive, moist, stiff
45 _:':':':1_:_: _ ravelly SAND (SW), yellowish brown (IOYR 5/4},

6- 48 7.6 SP dense, moist, 30 to 40% fines, sand, 30 to 40% _ DEPTH TO WATER=6.5 feet

i 31 _-_gravel47 - LSAND (SP), yellowish brown (IOYR 5/4), dense,
- 50/4" 6.2 wet, 15 to 20% fines, fine sand, high est K

_- CHEM 21 -'_SAND (SP), olive (SY 5/3), dense, wet, 15 to 20%
28 fines, fine sand, high est K

24 6.2

I GEO- 8 /// SC clayey SAND (SC), olive (5Y 5/3, loose,
_/ -- wet, 40 to 50% fines, fine sand, high to

_0- TECH 9 I_ moderateest K

11 11.8
3

!2- 3 , _/ CL silty CLAY, (CLI, dark olive, medium stiff,
3 9.0 /_ / -- moist, 100% fines, low to moderate est K

5 _ _ S_I__C@12"5 feet-as abOve, CLAY (CL), with areas OfGEO- B / - clayey SAND (SC)

TECH 11 9.0 _
14- CHEM 1 / / -- @ 14 feet-as above (CL) and (SC], alternating

,_, _ layers, dark olive, soft, wetI /

3 9.0// /
TOTAL DEPTH 15.5 feet

16- -

I_ 3766

_
DRILLING METHOD/RIG TYPE AUGERMOBILE B-4ODRILLING CONTRACTOR EXPLORATION GEOSERVICES

HOLE DIAMETER 8.35 INCHES BIT TYPE HOLLOW STEW AUGER

TOTAL DEPTH OF BORING 15.5 FEET ORILLER JOHN COLLINS



JAMES M. MONTGOMERY
CONSULTING r-,,,-.T,,r-_-r-,,-.LINb/INLEMb,INC. PAGEI OF 1
365LENNONLANE,WALNUTCREEK,CALIFORNIA,94598/ {415)975-3400

GORING/WELL NUMBER 8-05-13 CLIENT PRC/US NAVY

_-^Tr STARTED 7/11/9i COMPLETED 7/ii/9i PROJECT/JMM PROJECT NO NAS ALANEOA/2738.0255

ELEVATION 11.28 FEET GEOLOGIST KAREN KRAMER

_ I GEOLOGICDESCRIPTION COMMENTS• Z 0

j

0

CONCRETE

]HEM i0/5 ''_ 2.0 SP SAND (SP), dark yellowish brown (IOYR 4/6), dense

7_ moist, 10 to t5% fmes, fine sand, 5to 10%g.3 , moderate to high est K

SHEMi0/5" Zi: lty SAND (SM) dark yellowish brown (IOYR 4/6)
40 3.0 i.i very dense, moist, 30 to 35% fines, fine sand,

i.i 10 to 15% fine to coarse gravel, high est K

30 2 feet-3 inches of asphalt

GEO-_0/5" lraveily SANO (SW], dark yellowish brown (10 YR

TECH 0.6 4/6), very dense, moist, 20 to 30% fines, fine I
15 sand, 30 to 40% fine to coarse gravel, moderate - DEPTHTO WATER=5feet

est K15 2.0

37 (SP], yellowish brown (IOYR 5/4], dense,
' moist, 10 to 15% fines, fine sand, high est K15

35 6 feet-wet, 20 to 30%fines, someclay

50 11.8 stringers

CHEM 16 ravelly SAND(SW), yellowish brown, dense, wet,
, , 20 to 30% fines, fine to coarse sand, 40 to 50%

25
_./ gravel, high est K

37 3.4
(SP), yellowish brown (IOYR 5/4), dense,

19 wet, 10 to 15% fines, fine sand, moderate to
GEO- 21 high est K, someclay fragments

TECH 26 3.4 SAND (SC}, olive (SY 3/3)
,/

3 ,/ CL lty SAND (SM], olive (5Y 4/4), dense,
5 " " wet, 30 to 40% fines, fine sand, high est K
5 4.8

>]_ lty CLAY (CL) olive (5Y 4/4), medium stiff,
I /'/k, moist, 100% fines, moderate est K

GEO- 6 _ CLAY(CL) and clayey SAND(SC), as above,TECH20 sandy in areas

CHEW 5 ./_. SC layey SAND (SC), olive (SY 4/3), stiff,
6 _/ wet, 40 to 50% fines, fine sand, moderate to low

5 7.6 _'_ est K
DEPTH 15.5 feet

I

I
DRILLING METHOD/RIG TYPE AUGER/HOBILE B-4ODRILLING CONTRACTOR EXPLORATION GEOSERVICES

HOLE DIAMETER 8.35 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING 15.5 FEET ORILLER JOHN COLLINS



JAMES M.MONTGOMERY
CONSULTING

r-,.,,--,T_,,mmmr-,Ll.MU£1MLEpla,INC. PAGE 1 OF 1
36_LE..o.LA._,.AL.UTCRE_K,CAL_FO.._,94_98/ (4_51975-3400

UCRZNG/WELL NUMBER MW-06-01 CLIENT PRC/US NAVY
JATE STARTED 7/I/91 COMPLETED 7/I/91 PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738. 0255

,_EF. ELEVATION 10.60 FEET, TOP OF CASING GEOLOGIST RICH HALKET

z _ _ _ GEOLOGICDESCRIPTION WELLDIAGRAM
,_, LO (3-

L "r_ _u -_ Z _ 13- J
o

(#3 CD _ (/3

- _ I toI mOTECTrVe
CHEM 27 4.0 SP AND (SP), yellowish brown (IOYR 5/4),dense, 9-LJ STEELCASING,

50/4" moist, 5 to 10% fines, fine to medium sand, 5 to ° c .c LOCKINGCAP
1 3 10% gravel moderate high estimated K oC -c ZGROUT

CHEM37 o

 o/5  --BENrONIrE1.3 "_ PELLET SEAL

28 "' 7 2-in0t7 IO, SCH
OE0- 30 '-_: 40 PVCCASING

TECH 35 t4.9 SAND (SP), greenish gray (5Y 4/2),medium dense, :--T _WATERLEVEL@
moist, 10 to 15%fines, fine sand, low to -- 4.4 feet on

14 moderate estimated K, some shell fragments, and -IE

_-_25 7 7/19/91
15 / inch clay fragments. -- _WATERLEVEL@ -
19 9.8 .5 feet-as above, wet -- 5.5 feet on

-t" 76 7/I/91
14 @7 feet-as above, wet, 5 to 10% fines, fine to :.--. FILTER PACK,

23 12.2 medium sand _____ W#2-16 SAND- L_ 2-inch IO,CHEM 5
O.OIO men

5 .--. SLOTTED,SCH40
6 12.2/// CL CLAY (CL), dark gray (2.5Y N3/}, medium, stiff, -- PVCCASING

_/ moist, fines, low estimated K '--'

1 _ "///////'//_ -ZEN9 CAP

GEO- 4

TECR 4

4 12.2 _"//_/

lO

12 /// SC - clayey SAND (SC}, black (2.5Y NI/), loose,

I m°ist' 20 t° 25% fines' fine t° medium sand' l°w _ -BENTON[TE.____

5 6.8 estimated K, abundant stlell fragments PELLETSEAL
GEO- 6

L@ 13 feet-as above, with occasional I/2 inch clay
TECH6 layers
CHEM I 14.9

14 feet-as above, strong H2S odor
5

BOTTOMOF

6 TOTAL DEPTH 15.5 ,,.

f eet/_._ BORINGI5.5 _16- - .

_ -
L
DRILLING METHOD/RIG TYPE AUGER/MOBILE B-40 DRILLING CONTRACTOR/DRILLER EXP. GEOSER./J. COLLINS

HOLE DIAMETER 8.35 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING ]5.5 FEET WELL COMPLETION DEPTH 9.5 FEET



JAMES M. MONTGOMERY

CONSULTING ENGINEERS, INC. PAGEiOF I
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (415) 975-3400

=TP:NG/WELL NUMBER MW-05-02 CLIENT PRC/US NAVY

_,'.TE STARTED 7/I/91 COMPLETED 7/I/91 PROJECT/JMM PROJECT NO. NAS ALAMEDA2738.0255
:::F. ELEVATION 10.88 FEET TOP OF CASING GEOLOGIST RICH HALKET

• z 2 _ GEOLOGIC DESCRIPTION WELL DIAGRAM
_i <c j

"- i
_ c_

:3= Z _ J

<[ i "I- ._u_ I -J o
, rn E co

CN CONCRETE CHRISTYBOX,

PROTECTIVE
SAND (SP}, brown (2.5Y 6/4), medium dense, moist, STEELCASING,

]HEM 14 14.9 SP 5 to 10% fines very fine to fine sand, trace . LOCKINGCAP
19 12.2 ' - Z GROUT

__ clay fragments (1/2 inch to 3 inchesJ, moderate
]HEM24 estimatedK o

24

36 12.2 PELLET SEAL

20 IO, SCH

3EO- 26 40 PVC CASING

TECH 23 9.8 SM' silty SAND (SM) greenish gray (SY 4/1), medium _ WATERLEVEL @

dense, wet, 20 to 25% fines, fine sand, low to /4.8 feeton
24 moderate estimated K 7/I/91

20 I -- L WATERLEVEL@

18 6.8 /4.9 feet on
?.HEM 13 @6.5 feet-as above, trace clay fragments (';./2 7/19/9!Zinchto 1 inch)

17 FILTER PACK,

16 6.8 /#2-16 SAND
LI

6 2-inch IO,
O.OIO inch

GEO- 10 SLOTTED,SCH 40
TECH 4 20.E PVC CASING

I CL CLAY (CL), dark gray (2.5Y N3/), soft, wet,
_0- fines, low estimated K, some plant debris CAP

0

3 23.1

1

6 SC clayey SAND (SC), black (2.5Y N3/), dense, wet,
_2- 25 to 30%fines, very fine to fine sand, low to

7 0.8 moderate estimated K, abundant shell fragments, --BENTONITE
3 1/2 to 1 inch clay layers PELLETSEAL .

GEO- 6

TECH 6

CHEM I 12._ @ 14 feet-as above, 1 to 2 inch clay layers,
strong H2S odor, decaying plant matter4

5
TOTAL DEPTH 15.5 feet BOTTOMOF

BORINGI5.5
feet

3766 1

I
DRILLING METHOD/RIG TYPE AUGER/MOBILE B-40 DRILLING CONTRACTOR/DRILLER EXP. GEOSER./J. COLLINS
HOLE DIAMETER 8.35 INCHES BIT TYPE HOLLOW STEW AUGER

TOTAL DEPTH OF BORING 15.5 FEET WELL COMPLETION DEPTH 10 FEET



JAMES M.MONTGOMERY

CONSULTING ENGINEERS, INC. PAGE_OFI
355 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (415) 975-3400

_O_qiNG/WELL NUMBER HW-05-03 CLIENT PRC/US NAVY

r'.'.TE STARTED 7/9/9I COMPLETED 7/g/91 PROJECT/JMM PROJECT NO. AlAS ALAMEDA/2738. 0255

q£_. ELEVATION 11.38 FEET, TOP OF CASING GEOLOGIST RICH HALKET

z _ _ I _n GEOLOGICDESCRIPTION WELLOIAGRAM• i Lf3

o I - _=_=-,<
:% _ o_= u I -J
_ _ 2_ --JZ _

--J a.) _0c_ E

I ,
I PROTECfI VE

CHEM[38 15.1 SM -- ilty SAND (SM}, dark yellowish brown (IOYR 4/4] , STEELCASING,
Ii0/4" dense, moist, 25 to 30% fines, very fine to LOCKINGCAP

CHEMI 14 12.4 SP medium sand, 10 to t5% fine to coarse gravel, _I -c Z2- \ low to moderate est K, oxidized, probable fill
\

38 _SAND (SP}, brown {IOYR 5/3}, dense, moist, 15 to
20% fines, very fine to fine sand, low to

50 moderate est K, some I/2 to I inch clay fragments PELLETSEAL

17 12.4 z ID, SCH4-
GEO-I24 40 PVCCASING

TECHI24 12.4 LEVEL#
10 e 5 feet-as above, wet "--"" 4.8 feet on

.... 7/9/91

6- 12 Z WATERLEVEL
12 12.4 i 5.5 feet on
6 / 7/18/gI

- 13 _ 7 feet-as above, olive (5Y 4/3) I----[ J _FILTERPACK,
I 19 12.4 .::[:. • /#2-t5 SANDi

_-- CHEMi 2 2-incl7 ID,
Z

O.OlO inch
3 SLOTTED,SCH40

I 5 12.4 PVCCASING
t CL CLAY (CL), very dark grey (2.SYR N3/}, very soft,

moist, fines, low est K CAP
10-- GEO-I I

TECHI 0 15.1
I

I 1

12- o
6 12.4 @ 12 feet-as above, 5 to 10% very fine sand

5 PELLETSEAL

GEO- 6

TECH 10 12.4 sandy CLAY (CL), very dark grey (2.5YR N3/),
i A stiff, wet fines 30 to 35% very fine to fine
q- CHEMI5 ' 'sand, low est K

• 6 S/// SC _X_clayey SANO (SC) very dark grey (2.5YR N3/)
6 15.1 _/'j/_ ' 'stiff, wet, 40 to 45% fines, ' _'---BOTTOMOF

._sand, low est K, slight H2S
_6-- --LFOTAL DEPTH 15.5 feet feet

BORING 15.5

:8- i :
!

I

I
DRILLING METHOD/RIG TYPE AUGER/HOBILE B-40 DRILLING CONTRACTOR/DRILLER EXP. GEOSER./J. COLLINS

HOLE DIAMETER 8.35 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING ]5.5 FEET WELL COMPLETION DEPTH 10 FEET



JAMES M.MONTGOMERY
CONSULTING r ,mT ,rrmmLiXlbllNLLH;:::),INC. PAGE1 OF1
365LENNONLANE,WALNUTCREEK.CALIFORNIA,94598/ [4151975-3400

_! q:NG/WELL NUMBER /4W-06-04 CLIENT PRC/US NAVY

:ATE STARTED 7/2/gi COMPLETED 7/2/91 PROJECT/JMM PROJECT NO. NAS ALAMEDA2738. 0256

_%E-_ ELEVATION 10.77 FEET TOP OF CASING GEOLOGIST KAREN KRAMER

• Z coi CD
o _ ca __, oj co_n GEOLOGICDESCRIPTION WELLDIAGRAM

£n

o
co d _

rm E _ co

V_t CN CONCRETE BOX,
PROTECTIVE

O.6 _

CHEM 10 \t ._.. SP SAND (SP} and silty SAND (SM}, yellowish brown STEELCASING,
SM (10YR 5/4}, medium dense, moist, 20 to 25% fines, LOCKINGCAP

19 0.6 .. fine sand, 5 to 10% gravel, moderate est K

CHEM 10 .... [O, SCH
14 '' @ 2.5 feet-as above medium dense, 25 to 30% _/, _40 PVC CASING

.. fines trace gravel

GEO- 6 O.6
LEVEL@4

TECH 12 ,,,, feet on 8/23/9!

12 . . @ 4.5 feet-as above olive (5Y 4/3}. Z LEVEL#
9 0.4 ,, 4.5 feet on
12 I I I 7/2/9!

_____I_GW _RAVEL (GW}, fine gravel _ PACK,28

_SP -_oAND (SP} , as above 12-15 SAND
CHEM 15 0.4 ;;;I GW -GRAVEL (GW}, olive gray (SY 4/3), medium dense, ID,28 • ° •

• . • ,, moist to wet, 25 to 35% fines, fine gravel, high O.OiO mcn
16 SP L\est K SLOTTED,SCH40

_ 1.0 /_//.) I--LL_AND (Sp,, as above PVCCASING
GEO- I CL

LAY (CLI, dark olive (SY 3/3], soft, moist, CAP
TECH 2 // / fines, low est K

I 0.6 ///
i / / / _

1 , / / @ 10 feet-as above, trace sand filled burrows
/ / /

3 ///

3 0.6 ///
///

16 //_,
14 I SP SAND (SP), dark olive to black, medium dense, PELLETSEAL

-- , \ moist, 30 to 35% fines, fine sand, high est K,

58 spCL _\abundant shell fragments
" q:LAY (CL) and SAND (SP), alternating layers with

GEO-

TECH 5 -._; snell fragments

CHEM 21 1.2 _ CLsc _'I:LAY (CL) and clayey SAND (SC)

4 _ _

TOTALDEPTH15.5 feet BOTTOMOF
BORING I5.5

t _< feet

=''"

DRILLING METHOD/RIG TYPE AUGER/MOBILE B-40 DRILLING'CONTRACTOR/DRILLER EXP. GEOSER./J. COLLINS

_OLE DIAMETER B.35 INCHES BIT TYPE HOLLOW STEW AUGER

TOTAL DEPTH OF BORING 15.5 FEET WELL. COMPLETION DEPTH 9 FEET



JAMES M. MONTGOMERY
CONSULTING

,-L,,-,TL,r-r-nr,LI_I__I_I_ILLHb,INC. PAGEIOF I
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (4151 975-3400

BOR[NG/WELL NUMBER HW-06-05 CLIENT PRC/US NAVY

r_ATE STARTED 7/2/9.t . . COMPLETED 7/2/9] PROJECT/JMM PROJECT NO. NA$ ALAMEDA/I738. 0255

REF. ELEVATION 1.t. 09 FEET, TOP OF CASING GEOLOGIST KAREN KRAMER

o _ GEOLOGICOESCRIPTION WELLDIAGRAM

LJ Z i_

V _ CN CONCRETE [?I [-_CHRISTY 80X,

o5 I'--'1 toI PROTECTIVE_ " SP --"-SANDISP), dark brown {IOYR 3/3), medium dense, _ _)-L_JSTEELCASING,
, c LOCKINGCAP]HEM i 0.6 moist, 25 to 30%fines, fine sand, 5 to 10% o° _
, -_qravel, highest K o ¢

]HEM 0.6 _ _.5 feet-as above, medium dense, some shell 6 ° _'_c--GROUT --

I fragments _
,/,S_-- BENTONITE

C

3EO- 0.6 . i"_--'---z2-inci; ID, SCH _
b

TECH - • "-- 40 PVC CASING •
@ 4.5feet-asabove,moisttowet. ' -- '

----WATER LEVEL @ 5

]HEM 0.6 _ 5 feet-as above, olive (5Y 4/3}, some shell . -- feet on 7/2/9I .
i fragments • _1

- --_i -• __i

3EO- 0.6 @6.5 feet-as above,wet. i WATERLEVEL@

TECH : i _ 5.7 feet on ]

...... SW -- gravelly SAND (SW}, dark olive (5Y 3/3), medium _'-FILTERPACK,

..... dense, moist to wet, 25 to 30% fines fine to I #2-iGSANO I

i :.......: medium sand, 35 to 40% fine gravel, moderate --__F__2_inch ID,
:.......: est K " -- I O.OiO inch
_7 _ I -- i SLOTTED,SCH 40 i

-CLAY (CL), dark olive (5Y 3/31, soft, moist, -_EAO CAP
fines, low est K, sllty partingsthroughout

CHEM 0.6 - (thinlybedded)

-- BENTONITE

SC clayey SAND (SC], dark olive to black, loose, _//////_ PELLET SEAL
L 0.6 /// wet, 30 to 35% fines, fine sand, some shell

_ fragments

_ TOTAL DEPTH 15.5 feet ____/_1_ 3766 \ _ _ BOTTOMBoRINGfeet0F-I5.5 _

DRILLING METHOD/RIG TYPE AUGER/MOBILE B-40 DRILLING 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
CONSULTINGENGINEERS,INC. PAGEI OF i

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

BORING/WELL NUMBER B-06-06 CLIENT PRC/US NAVY

DATE STARTED 8/5/91 COMPLETED 8/5/91 PROJECT/JMM PROJECT NO. AlAS ALAME©A/2738.0256

ELEVATION 11.54 FEET GEOLOGIST RICH HALKET

• z _ _ GEOLOGICDESCRIPTION COMMENTS
O _ _ _

HAND _ _t CN CONCRETE

AUGEF _<Z_

i to SP SAND (SP}, yellowish brown (IOYR 5/6}, mediumCHEM 5' dense, moist, tO to 15% fines, fine sand, trace

2- i _ fine gravel,moderateestK

_ _

I
, !

CHEM 34 5.5 SAND (SP), dark grayish brown (iOYR 4/2), dense, " DEPTH TO WATER=6 feet
wet, 10 to 15% fines, fine sand, 5 to i0% f lne

50 _ gravel moderateest K, trace I" clay fragments
6 50/4" 7.7 i '

5

4

8 e 8.2 _

GEO- it

TECH li 5.4 // / CL CLAY [CL), black [7.5¥R N2/), stiff, moist,/ fines,low est K
3 / / _

TECH 11 6.6 _ / sandy CLAY (CL), black (7.5YR N2/), soft, moist,
CHEM 7 / fines, 15 to 20% very fine to fine sand, low

7 / _
_- 9 8.8 / /

/ / @ 12.5 feet-as above, wet, slight H2S odor0 /

GEO- 0 _ /
TECH 2 7.1 / /

14- CHEM I - clayey SAND (SC), black (7.5YR N2/), very loose,
wet, 30 to 35% fines, very fine to medium sand,

2 moderateest K, strongH2S odor
4 6.2

_- _ TOTAL DEPTH 15.5 feet __"4(__/_?'EDGEo_-'_-_ __

_
I
DRILLING METHOD/RIG TYPE AUGER/MOBILE B-4ODRILLING 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. PAGEI oF
365 LENNON LANE, WALNUT CREEK, CALfFORNIA, 94598 / (4151 975-3400

-_':_[NG/WELL NUMBER B-05-07 CLIENT PRC/US NAVY

-.',-ESTARTED 7/g/91 I l COMPLETED 7/9/91 PROJECT/JMM PROJECT NO. NAS ALAMEDA/273B. 0255

L E/ATION 7. 45 FEET GEOLOGIST RICH HALKET

:7 o _ GEOLOGICDESCRIPTION COMMENTS

L_ Z LO m C-_

'==
cn r_J _ o'3

AS ASPHALT

_ CHEM 11 12.4 SM 1try SANO (SM} dark yet10wtshbrown (I_OYRt8 4/41, medium dense, moist, 15 to 20% fines, fine
sand, 5 to 10% fine to coarse gravel, moderate

26 12.1 SPAest Kc_- CHEM 24

30 SAND (SP], brown (10YR 5/3), medium dense, moist,
I0 to 15% fines, very f lne to fine sand, low to

50/4" 0.0 moderate est K

i 30

-I- GEO-29

TECH50/4"0.0
DEPTH TO WATER=5 feet

21 SM silty SAND [SM), olive [5Y 4/3}, medium dense,
- wet, 15 to 20%fines, fine to mediumsand,

G- 24 0.0 moderate est K

8

10 0.0

CHEM 5

6

6 0.0

I GE0- 5 _/_//' @9.5 feet-as above, 20 to 25% fines

4_0-- TECH 5 CL CLAY (CL), very dark gray (2.SYR N3/), medium
4 0.0 stiff, moist, fines, low est K

3

8

12 0.0 /// SC " clayey SAND (SC), very dark gray (2.5YR N3/),
medium dense, wet, 20 to 25% fines, fine to

i 5 mediumsand, low to moderate est K, abundantGEO-I4 _ shell fragmentsLI -- I TECH 3 0.0 /.//_/ __
CHEM I

0

2 0.0

-
DRILLING METHOD/RIG TYPE AUGER/MOBILE 8-40DRILLING CONTRACTOR EXPLORATION GEOSERVECES

HOLE DIAMETER 8.35 INCHES BIT TYPE HOLLOW STEW AUGER

TOTAL DEPTH OF BORING I5.5 FEET DRILLER JOHN COLLINS



JAMES M. MONTGOMERY

CONSULTING ENGINEERS,INC. PAGEIOF!
365LENNONLANE,WALNUTCREEK,CALIFORNIA.94598/ (4,5}975-3400

U_RZNG/WELL NUMBER 8-06-08 CLIENT PRC/US NAVY

_ATE STARTED 7/8/91 COMPLETED 7/8/91 PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738.0255

E_EVATION II.35 FEET GEOLOGIST RICH HALKET

z _ GEOLOGICDESCRIPTION COMMENTS

z _ j

0

CN CONCRETE

CHEM 21 7.4 SP SAND (SPI,brown (IOYR 5/3), dense, moist,
5 to 10% fines, fine sand, trace fine gravel,

__ i0/5" 7.4 _ high est K, slightly oxidized, roughly bedded
CHEM 27 7.4

i0/4" @2.5 feetias above, irregular 1/4 to I inch clay
- fragments

20

GEO- 35

TECH 48 7.4 SAND (SP}, olive gray (5Y 5/2), dense,
- moist, 15 to 20% fines, very fine to fine sand,

49 4.9 SM \ moderate est K Y DEPTH TO WATER=5.5 feet_0/5 I'

--'-silty SAND (SM), olive gray (SY 5/2), medium
dense, wet, 30 to 35% fines, very fine to fine

CHEM15 sand, low to moderate est K

16

18 7.4

1 @ 8 feet-as above, very dark gray (2.SYR N3/},

6EO- I CL --_ome
shell fragments

TECH 3 g.9 -_LAY (CL}, dark gray (2.5YR N4/), soft, damp,
fines, low est K

1

0 -- _ 10 feet-as above, abundant shell fragments in
horizontal layers

2 9.9

: 8 SC clayey SAND (SC}, very dark gray (2.SYR N3/},
medium dense, wet, 30% fines, fine sand, low

11 _ est K, some shell fragments, slight H2S odor
13

8

GE0- 8

TECH 8 g.9 CL CLAY (CL), dark gray (2.5YR N4/}, stiff, moist,
fines with abundant plant debris, strong H2S odor

CHEM 4 \SC
"-clayey SAND {SC), very dark gray (2.5YR N3/),5 7.4

- medium dense, wet, 30 to 35% fines, fine sand,
16 low to moderate est K, I to 2 '

-'k-r0TAL DEPTH 15.5 feet

i

I

DRILLING METHOD/RIG TYPE AUGERMOBILE B-4ODRILLING CONTRACTOR EXPLORATION GEOSERVICE5

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. PAGEI OFt
365LENNONLANE,WALNUTCREEK,CALIFORNIA,94598/ (415}975-3400

bj_qING/WELL NUMBER B-05-09 CLIENT PRC/US NAVY

DATE STARTED 7/8/gl COMPLETED 7/8/91 PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738.0256

ELEVATION 11.20 FEET GEOLOGIST RICH HALKET

z o _ GEOLOGICDESCRIPTION COMMENTS

_ Z _ _J

_o CN CONCRETE

_CHEM 15 4.9 SP SAND (SP), brown (10YR 5/3), medium dense, moist,
10 to 15% fines, fine sand, trace fine gravel,

33 7.4 _ moderate est K, some 3/4 inch clay fragments
_- CHEM23

22 @ 2.5 feet-as above, no clay fragments below 2.5
feet

50/5" 7.4

4- X 16 _

I GEO- 44TECH50 7.4

X 26 SAN0 (SP), olive gray (5Y 5/2), dense, 0EPTH TO WATER=5feet

wet, 15 to 20% fines, fine to medium sand,
4B _ moderate est K

6- _ 30 9.9

9 @6.5 feet-as above, some shell fragments
m

4

6 7.4 _ CL CLAY (CL}, very dark gray (2.5YR N3/}, medium_ stiff, moist, fines, low est K, somevery fine

CHEM 2 _ 1/4 inch thick sand layers

1

1 4.9

GEO- 0 !

TECH! 4 7.4 _ _ SC clayey SAND (SC}, very dark gray (2.SYR N3/),very loose, wet, 30 to 35% fines, very fine to
2 _ _ fine sand, low to moderate est K, slight
3 _y // hydrocarbon odor
5 7.4

TECH I 9.9
/ -- @ 14 feet-as above, 40 to 45% fines, very fineCHEM 1

/ _ to fine sand some shell fragments3 -

12.3__ /

DRILLING METHOD/RIG TYPE AUGER/MOBILE B-4ODRILLING CONTRACTOR EXPLORATION GEOSERVICE5
HOLE DIAMETER 8.35 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING .f5.5 FEET DRILLER JOHN COLLINS



JAMES M. MONTGOMERY
CONSULTING ENGINEERS,INC.

PAGE i OF 1
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / {415) 975-3400

_.iq!NG/WELL NUMBER B-05-10 CLIENT PRC/US NAVY
L..tTE STARTED 7/8/91 COMPLETED 7/8/gl PROJECT/JMM PROJECT NO. NAS ALAMEOA/2738.0256

L_E/ATION II. 32 FEET GEOLOGIST RICH HALKET

o _ o _ _ GEOLOGICDESCRIPTION COMMENTS

_ _ _°

_ CN CONC£ETE

CHEM 24 4.6 SP SAND (SP), brown (IOYR 5/31, dense, moist,
10 to 15% fines, fine sand, moderate est K

49 4.9

CHEM 13

14

18 4.9

3 @3.5 feet-as above, 1 to 3 inch clay fragments,
--someoxidizedsoil

GE0- 8

TECH 44 _ DEPTH TO WATER=5feet39 2.4

_0/5" SAND (SP}, olive gray (5Y 5/2], medium dense,
-- wet, t5 to 20%fines, fine to mediumsand,

2.4 moderate est K

7 ,

5 2.4 /// CL CLAY (CL), very dark gray (2.SYR N3/}, medium

d-- CHEM 9 _9# SC _tiff, wet, fines, low est K
6 "_/// clayey SAND (SC}, very dark gray (2.5YR N3/),

loose, wet, 30 to 40% fines, fines to

6 2.4 _edium sand, low est K, some shell fragments

X 1 _ CL ---CLAY_ (CL}, very dark gray (2.5YR N3/}, soft,10-
I GEO- I moist, fines

TECH I 2.4

- - 3 /_ SC clayey SAND (SC), very dark gray (2.5YR N3/),

X loose, moist, 40 to 45%fines, fine to

//

_p_ 10 _ mediumsand, someshell fragments, low est K
_- 11 2.4

1

0

4

_J-- CHEM2 --

3

2.4

DRILLING METHOD/RIG TYPE AUGER/MOBILE B-4ODRILLING CONTRACTOR EXPLORATION GEOSERVICES

HOLE DIAMETER 8.35 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING I5.5 FEET DRILLER JOHN COLLINS



JAMES M.MONTGOMERY
CONSULTING ,-,,,,,-,-,-,,,,-,-m,-,LI,ILT]_INLEIda,INC. PAGEI OF I
365LENNONLANE,WALNUTCREEK,CALIFORNIA,94598/ (415)975-3400

BdRING/WELL NUMBER 8-05-11 CLIENT PRC/US NAVY

D_TE STARTEO 7/2/91 COMPLETED 7/2/91 PROJECT/JMM PROJECT NO. NAS ALAME©A/2738.0255

ELEVATION ll.19 FEET GEOLOGIST KAREN KRAMER

z _ _ GEOLOGICDESCRIPTION COMMENTS
W Z _

U

_ CN CONCRETE

0.6 F2
SP ---_-SANO(SP}, yellowish brown (IOY_ 5/4}, medium

_ CHEM 8 0.6 dense, moist, 25 to 30% fines, fine sand, trace22 _grave], moderate est KI

2- CHEM 9 0.6 -@ 1.5 feet-as above, medium dense, no gravel

12

24

9 0.6

4- | GEO-14 -

I TECH22
9 0.6 @5 feet-as above, color change to olive (5¥ 4/3) DEPTH TO WATER=5feet

I 22 "'" GW GRAVEL (6W), olive (5Y 4/3}, medium dense, wet,
6- 31 "" " - fines, interbedded with 30 to 35% silty sand

l CHEM _9 0.6 " "" --x"GRAVEL (GW) ollve [5Y 4/3) medium dense wet,

, • ° i i ,

- 26 _ 20 to 25% fines, 5 to 10% fine sand, fine gravel,
24 .. , high est K

. I °

i _ _ cS,cScS__JLCLCLC---'I:LAY(CL}_°dc'_YeYSANO(SC)'d_k °'i_ (_Y

O-- 0.6 //_// CL -_3/3), alternating layers
6EO- _ - _LAY (CL), dark ollve (SY 3/3), stiff, moist,- TECH 5

I fines, low to moderate est K

10- o -
0 0.6

1

2

12- 2

I GEO- 9 0.6 @ 12.5 feet-as above

TECHi 8 -"-@ 13 feet-alternatmg clay and sandy clay layers

14- i 5
CHEM 3 0.6 SC -- clayey SAND (SC), dark olive (5Y 3/3}, loose,

moist, 30 to 40% fines, fine sand, moderate est
5 _ K, abundant shell fragments

TOTAL DEPTH 15.5 feet

-
3766

-

DRILLING METHOD/RIG TYPE AUGER/MOBILE B-4OORILLING CONTRACTOR EXPLORATION GEOSERVICES

HOLE DIAMETER 8.35 INCHES BIT TYPE HOLLOW STEW AUGER

TOTAL DEPTH OF BORING I5.5 FEET DRILLER JOHN COLLINS



JAMES M. MONTGOMERY
CONSULTING ENGINEERS,ZNC.

PAGE I OF L
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (415) 975-3400

5:._ING/WELL NUMBER B-06-12 CLIENT PRC/US NAVY

SATE STARTED 7/]0/91 COMPLETED 7/]0/9] PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738.0256

ELEVATION 10.93 FEET GEOLOGIST KAREN KRAMER

z _
o _ o _ _ GEOLOGICDESCRIPTION COMMENTS

V _E CN CONCRETE

I CHEM 8 0 SP SAND (SP), yellowish brown (IOYR 5/6), medium
dense, dry to damp, 10 to 15% fines, fine to

X tg _\medium sand, high est K
L

CHEM 20 0 -_ 1.5 feet-as above, medium dense, moist
2O

22 0

I 20 0

4- GEO- 30 - @ 4 feet-as above, dark yellowish brown (IOYR

TECH 31 4/6), 20 to 25% fines _ DEPTHTO WATER=4.5 feet

i 18 0 SAND (SP), dark yellowish brown (IOYR 4/6},

medium dense, moist to wet, 20 to 25% fines,
25 _ fine to medium sand, moderate to high est K

5- _ 36

i 15 0
22

25 SAND (SP}, olive (5Y 4/3], medium dense,
d- - moist to wet, 20 to 25% fines, fine to medium --

CHEM 12 0 sand, high est K, trace shell fragments
4

5 ///_/ CL CLAY (CL}, dark olive (5Y 3/3}, medium stiff,

I 0 I moist, fines, moderate est K

- GEO-0 - @I0 feet-as above,sandyoartings

TECH I

0 0 _ @ tl feet-as above, I/2 inch sandy _artings,

, 0 small shells
5

6 0 _. SC clayey SAND (SC} and sandy CLAY (CL}, dark olive
/.//. CL . (SY 3/3}, medium stiff, wet, 50% fines, 50% sand,GEO- 5

TECH 3 _/ high est K, sand layers up to 6 inches thick

CHEM 0 0 /_/<. CL - sandy CLAY (CL], dark olive (5Y 3/3}, medium
stiff, moist, fines, 40 to 50% fine sand,

3 _ moderate to low est K, abundant_.,sJl_.L1 fragments4
TOTAL DEPTH 15.5 feet

_6- -

DRILLING METHOD/RIG TYPE AUGER/MOBILE B-4ODRILLING CONTRACTOR EXPLORATION 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. PAGEIOF!
385 LENNON LANE, WALNUTCREEK, CALIFORNIA, 94598 / (415) 975-3400

!iC_ING/WELL NUMBER 8-05-13 CLIENT PRC/US NAVY

L .:TE STARTED 6/28/91 COMPLETED 6/28/91 PROJECT/JMM PROJECT NO. NAS ALAMEDA2738.0256

ELEVATION II. 48 FEET GEOLOGIST RICH HALKET

z o _ GEOLOGICDESCRIPTION COMMENTS

I CHEM 28 26.9 SP SAND (SP), brown (10YR 5/31, very dense, moist,trace fines, fine sand, moderate est K, trace one

__ X 72 2.2 _ :nch clay fragments, trace shell fragments

i CHEM 21_0/5 I. 2. 2

24

4-- GEO-31

TECH 34 2.2 SAND (SP), olive gray (SY 4/2}, dense, wet, T
- trace fines, fine to medium sand, moderate to OEPTHTO WATER=4.75 feet

18 nigh est K
28

6- 32 6.7 -

14 @ 6.5 feet-as above, tO to t5% fines, fine sand,

16

al-

l

-_ moderate est K

12 4.4 /// CL _q_ 7 feet-as above, 25 to 30% fines, fine sand low
_/ o moderate est K

CHEM4 --\t
/ 4 G:LAY (CL), very dark gray (5Y 3/t} soft, wet,
J fines, low est K

4 8.9

GE0- 7

'0 TECH 12 - @ tO feet-l/#' fine sand layers
14 8.9

7 / / £(: clayey SAND (SC) and CLAY (CL}; CL as above;

i 7 _ / (SCJ, very dark gray (5Y 3/1}, loose, moist to

/

/ _ wet, 30 to 35%fines, fine sand, low est K, some
g 11.2// / shell fragments, CL beds 0.75 to 1.5 inch, SC

GE0- 4 / _ beds 2 to 3 inches.

f

/
TECH 6 / /

4- CHEM 6 / -

/ @ 14 5 feet-some sand beds with fine to medium9 / sand/
11 6.7 /

TOTAL DEPTH 15.5 feet _£D G£n_._

16- - /_._ ___#
, :t3 J*JJ_ -

I
DRILLING METHOD/RIG TYPE AUGERMOBILE B-4ODRILLING CONTRACTOR EXPLORATION GEOSERVICES

HOLE DIAMETER 8.35 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING I5.5 FEET DRILLER ELDON KENNEDY



JAMES M. MONTGOMERY
CONSULTING

_-,,_-_,_-r-n_Ll_ibllXlLLld3,INC. PAGE I OF 1
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (415) 975-3400

5ORING/WELL NUMBER 8-05-I4 CLIENT PRC/US NAVY

E.'.TE STARTED 5/27/9I COMPLETED 5/27/9] PROJECT/JMM PROJECT NO. NAS ALAMEDA2738.0256

_!_EVATION 1.l.50 FEET GEOLOGIST KAREN KRAMER

6 z _oo _ _o GEOLOGICDESCRIPTION COMMENTS
_J _ Z rid _ --Jm L)

Z n3(I] _ -I- .,_ orr
r_ _

V _ CN CONCRETE

I CHEM 26 3.4 SP SAND (SP}, dark yellowish brown (IOYR 4/4},-I dense, moist, 10 to 15% fines, fine to medium

50/5"30 3.4 _\sand, trace gravel, high est K
2-

GEO-

I -_-_ 1.5 feet-as above, some shell fragments and
TECH50/5" _\large clay fragments

4-- CHEM 53 5.1 -_ 2.5 feet-as above, 20 to 25% fines
46 --_ 3.5 feet-as above,moist to wet, 30 to 40%

fines, abundant shell fragments

m/5" !
- - 24 5.1 SAND (SP), dark yellowish brown (10YR 4/4), DEPTHTO WATER=5feet

i dense, wet, 20 to 25%fines, fine to medium
28 _ sand, high est K, abundantshell fragments

6- a3

I GE0-! 2 @ 6.5 feet-as above, olive (5Y 5/4}
TECH 5

13

d-- CHEM 2 3.4r -- @8 feet-as above, olive (5Y 4/3)

9

10

1 3.4 _/ CL CLAY (CL}, dark olive (5Y 3/3}, soft, moist,
J0-- "_ 0 /_/_/ -- fines, low est K, some sandy partingst

1 /// _ 11 feet-as above, some burrows

!2- 2
7

2 3.4 _ 12.5 feet-as above, dark olive to black

GEO-2
'TECH

_.4- 4 L CL- CLAY (CL} and clayey SAND (SC), dark olive (SY
CHEM 2 3.4 _/_,

3 /_ SC 3/3}, moist, 50 to I00% fines, low est K, some

ORILLING METHOD/RIG TYPE AUGER/MOBILE B-4ODRILLING" CONTRACTOR EXPLORATION GEOSERVICES
HOLE DIAMETER 8.35 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING i5.5 FEET DRILLER JOHN COLLINS



JAMES M.MONTGOMERY
CONSULTING ENGINEERS,INC.

PAGE 1 OF 1
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (4t5} 975-3400

_[NG/WELL NUMBER B-06-I5 CLIENT PRC/US NAVY

.:T3_ STARTED 5/27/91 COMPLETED 5/27/91 PROJECT/JMM PROJECT NO. NAS ALAMEDAQ738.0256

• E/ATION .II.59 FEET GEOLOGIST KAREN KRAMER
(-9

z o _n GEOLOGICDESCRIPTION COMMENTSc; - o JLU Z

U'/ ._ C_ 212

_ CO _

V at CN CONCRETE
<:7%

6.8D_

i CHEM 15 3.4 SP SAN0 (SP}, dark yellowish brown (10YR 4/6},

44 _,ksdense, moist, 20 to 25% fines, fine to medium
p_ and,5 to 10%gravel,highest K _
- CHEM22 5. t

q_ 2 feet-as above, 5 to 10% fines, no gravel,
50/5" moderate to well sorted

3 feet-as above, dense, moist to wet
GEO- 23

TECH 34

CHEM 29
_ DEPTHTOWATER=5feet19 5.1 @ 5 feet-as above, wet, abundant shell fragments

29

37

8 5.1

GEO- 11

TECH 20

1 5.1

_ _ 8.5 feet-as above, black sand, shell fragments

4 _/ CL -\along bedding planes5 L

10-- I'j ! q]LAY (CL), dark olive (5Y 3/3}, medium stiff,
-- moist fines lowestK

1

_p_ 0
:_ i 3

GEO- 4 5.1 _/ _/ CL CLAY (CL) and clayey SAND (SC), dark olive (5Y
TECH 6 / • SC - 3/3}, medium stiff, moist, 50 to 60% fines

11 ¢¢
CHEM I • .Z,

3 ///"

TOTAL DEPTH 15.5 feet

_

_8- - -

DRILLING METHOD/RIG TYPE AUGER/MOBILE B-40DRILLING CONTRACTOR EXPLORATION GEOSERVZCES
HOLE DIAMETER 8.35 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING I5.5 FEET DRILLER JOHN COLLINS



JAMES M. MONTGOMERY
CONSULTING _-,,r-T,,rrn_LmL_imLr__mb,INC. PAGE i OF 1

.E,,o,  A,E. CREEK.C  IFOR,. 9. 98J C., I 97 - .00

J_ZNG/WELL NUMBER 8-05-16 CLIENT PRC/US NAVY

.-E STARTED 6/27/91 COMPLETED 6/2_91 PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738.0256

7VATION II.52 FEET GEOL@GIST KAREN KRAMER

Z o
6 -- _ J _ GEOLOGICOESCRIPTION COMMENTS

V _ CN CONCRETE

- IICHEM 9 SP --t5SAND {SP), yellowish brown (iOYR 5/6), dense,

moist, 15 to 20% fines, fine to medlum sand,
50/6" to 10% fine gravel, high est K

_-- 26 3.4 _I_ 1.5 feet-as above, no gravel from 1.5 to 2 feet
I !GEO-50/5"
-- TECHI

I CHEM 41 3.4$015"

34 0 @5 feet-as above, layers of snell fragments, ! DEPTHTOWATER=5feet
dense, wet, sand is well sorted and medium

_ 50/5" _ grained

15 0GEO- 30 SAND (SP), yellowish brown (IOYR 5/6), dense,
wet, 15 to 20% fines, fine to medium sand, high

• TECH23 estK

'5- M- 9 0 __SAND (SP], olive (5Y 4/3), medium dense, wet,
12 15 to 20% fines, fine to medium sand, high
10 est K, shell fragments throughout

I 0 _ CL _-'x-I]LAY(CL),dark olive (5Y 3/3), very soft, moist,

0 _ fines, lowest K, some partingsof silt and sand,

1 burrows lined with sand

1 0

0 @ 11.5 feet-as above, layer of sand and shells,
--woodfragments

I

3 0 _ 7 CL CLAY (CLI and clayey SAND (SC), dark olive (5YSC 3/3), medium 5ti££, wet, 20 to 25% silt and fine
GEO- 4 I i sand, high est K, abundant roots, H2S odor

--TECH4 _ _ _

_-I cHEM34 0_

/ TOTAL DEPTH 15.5 feet _i___

3766 I

_8- - \_TCk)_I -

I

DR!LLING METHOD/RIG TYPE AUGER_OBILE 8-40 DRILLING CONTRACTOR EXPLORATION GEOSERVICES

_OLE 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.

PAGE 1 OF 1
365 LENNONLANE. WALNUTCREEK, CALIFORNIA, 94598 / (415} 975-3400

[:.,_:NG/WELL NUMBER B-05-I7 CLIENT PRC/US NAVY

:ZA-E STARTED 7/9/9I COMPLETED 7/9/91 PROJECT/JMM PROJECT NO. NAS ALAMEDA2738.0256

ff',/ATION 11.58 FEET GEOLOGIST RZCH HALKET

Z• _ GEOLOGICDESCRIPTION COMMENTS

J _ 0

CN CONCRETE

CHEMI I0 12.4 SP SAND (SP}, brown (IOY_ 5/3}, medium dense, moist,
I0 to 15% fines, very fine to fine sand, trace

I0 12.4 _ fine gravel, moderate est K, some I/4 to I/2
CHEMI 7 inch clay fragments

8

8 15.1

4 15
DEO-I 24

TECH 28 15.1 @ 4.7 feet-as above, wet [ DEPTHTO WATER=4.7 feet
22

__ 34 SM silty SAND (SM}, olive gray (SY 4/2}, dense, wet,15 to 20% fines, fine to medium sand, moderate
33 15.1 est K
6

- 12 - @ 7 feet-as above, some 1/2 to 1 inch clay

17 17.9 fragments
o

CHEMI 6

5 @ 8.5 feet-as above, abundant shell fragments

8 17.9

_0-- GEO-I 4 CL CLAY (CL), very dark gray (2.5YR N3/), medium
TECH I stiff, wet, fines, low est K

I 17.9

1

!2- o
1 17.9 sandy CLAY (CL}, very dark gray (2.5YR N3/},

stiff, wet, fines, 15 to 20% very fine sand, low
BEO-I9 est K

- TECH 10

14- 9 17.9 @ 13.5 feet-as above, 30 to 35% very fine sand
CHEMI I

_ 3
4 17.g

TOTAL DEPTH 15.5 feet
16

18-

DRILLING METHOD/RIG TYPE AUGER/MOBILE B-4ODRILLING CONTRACTOR EXPLOAATION GEOSERVICES

hOLE DIAMETER 8.35 INCHES BIT TYPE MOLLOW STEM AUGER

TOTAL DEPTH OF BORING I5.5 FEET DRILLER JOHN COLLINS



JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC.

PAGE I OF !
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (415) 975-3400

buRING/WELL NUMBER B-05-]8 CLIENT PRC/US NAVY

DATE STARTED 7/1/9] .COMPLETED Z/l/9] PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738.0256

ELEVATION 11.08 FEET GEOLOGIST RICH HALKET

z o _ GEOLOGICDESCRIPTION COMMENTS

5

V _ CN CONCRETE

CHEM 26 4.0 SP SAND (SP},brown (2.5Y 6/4}, dense, moist,
5 to 10% fines, fine to medium sand, moderate

i0/5" 1.3 _ estimated K
CHEM 31

48

50 1.3

25

6EO- 4B

TECH 41 1.3 SM . silty SAND (SM}, olive gray (5Y 4/I}, dense, y
15 wet, 20 to 25% fines, very fine to fine sand, low • DEPTH TO WATER=5feet

18 to moderate estimated K

26 4.0 _ 6 feet-as above, 15 to 20%fines, fine sand,

CHEM 6 l someshell fragments

18

20 6.5

7 - @ 8 feet-as above, very loose

GEO- 8

TECH 6 4.0

I

2 _/// CL - CLAY (CL), dark gray (2.5Y N3/J, medium stiff,_/ moist, fines, low estimated K, organic stringers

4 4.0 _ on horizontal bedding surfaces

I

3

5 4.0

1

GE0- 5 _//¢/ SC - clayey SAND (SC}, dark gray (2.5Y N3/}, loose,wet, 25 to 30% fines, very fine to fine sand,

TECH 7 1.3 _ moderate to low estimated K

CHEM 3

8 @ 14.5 feet-as above, abundant she]l fragments

7 1.3 //// CL "-CLAY (CL), dark gray (2.5Y N3/}, medium stiff,

moist, fines, low estimated

DRILLING METHOD/RIG TYPE AUGER/MOBILE B-40 DRILLING CONTRACTOR EXPLORATION GEOSERVZCES

HOLE DIAMETER 8.35 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL BERTH OF BORING 15.5 FEET DRILLER JOHN COLLINS



JAMES M. MONTGOMERY
CONSULTING ,-L,,-,T_,,-,-n_LI,JUII,_EEM3,INC. PAGE]OF i
365LENNONLANE,WALNUTCREEK,CALIFORNIA,94598/ [415)975-3400

4[NO/WELL NUMBER B-05-19 CLIENT PRC/US NAVY

'_c STARTED 6/28/9I COMPLETED 6/28/g1 PROJECT/JMM PROJECT NO NAS ALAMEDA/2738,0256

::'/ATION II.I2 FEET GEOLOGIST RICH HALKET

z o _ GEOLOGICDESCRIPTION COMMENTS

_,_ N . _ _ _ d

at CN CONCRETE

4.4 SP SAND (SP), brown (iOYR 5/31, medium dense, molst,
5 to i0% fines, fine sand, trace fine gravel,

i' 6.7 _ moderate to high est K, some I/2 to i inch clay
nodules and s_ell fragments

6.9

2.2 Y DEPTHTOWATER=5feet

@5.5 feet-as above, olive (5Y 4/3}, wet

6.7

8.9 @ 7.5 feet-as above, 15 to 20% fines, very fine
-- to fine sand

8.9

L

8.9 /// CL CLAY (CL), very dark gray (2.5Y N3/), stiff,
damp, fines, low est K

6.7

SC clayey SAND (SC), green (5Y 4/4), loose, wet, 25

to 30% fines, fine sand, low to moderate est K,
some shell fragments, H2S odor

-8.9

__ TOTAL DEPTH 15.5 feet /__k

" J_ 3766

GRILLING METHOD/RIG TYPE AUGER/MOBILE B-4OORILLING CONTRACTOR EXPLORATION GEOSERVICES

HOLE DIAMETER 8.35 INCHES BIT TYPE HOLLOW STEW AUGER

TOTAL DEPTH OF BORING I5.5 FEET DRILLER ELDON KENNEDY



JAMES M. MONTGOMERY
CONSULTING ENGINEERS,INC. PAGE I OF 1
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (415) 975-3400

,_NG/WELL NUMBER MW-7A-0I CLIENT PRC/US NAVY

2ATE STARTED 5/19/9I COMPLETED 5/19/9I PROJECT/JMM PROJECT NO. NAS ALAME©A/2738. 0255

F.EF. ELEVATION I0.49 FEET, TOP OF CASING GEOLOGIST KAREN KARMER

Z co (_9o cn GEOLOGICDESCRIPTION WELLDIAGRAM
LL] _ -- (::)4-# =C _j

rU

£Z3 rn _

,. 3 _-. _9.. As_A_/S ASPHALT '°'Fii _iJ'hl[ -cI'_IS'/'YBOX,

I CHEM ' :::::rsw I toI PAOTECTZVE
_ .. _ gravelly SANO (SWJ, reddish brown, dense, damp, _--L.J STEELCASING,

, , c ¢ .LOCKINGCAP23 _0.2..1.....: 10-20% fines, sand 20-30% gravel moderate .o
30 ..... est K, probable fill material c _ ZGROUT...... 0

_--I GEO -' _5 _.4 "'i':::1 -- _ i_-"-_BENTON_T ETECH 43 i..'..'. " /PELLET SEAL
- tO/3" r..'.._ :------_ L2-inct_ [17, SCHqF. /

Z 40 PVC CASING
'GEO-15 9.2 SP :----:

4-- TECH 9 -- SAND (SP), dark o11ve gray, wet, medium dense, __ IJ_WATERLEVEL# -
, :--: 1 3. I9 fee_ on5-10% fines sand, high est K, probable fill r

14 material _.... / 7/9/9!
43 .i. L_WATERLEVEL@
25 I , iI_.__. 3.5 feet on

6- - 6/2o/gl -20 .--.

ICHEM II 8.7 SAND (SP), dark olive gray, medium dense, wet,- 5-10% fines, 90-95%sand, _-5%fine to coarse :--:= FILTERPACK,
13 grave] high est K :----: #2-]6 SANDr

12 i :l---r
"-_ 23 6.3 - SAND {SP), 8 8.0 feet-as above, dense, wet, wood .::_'. 2-inch ID,

i "--" O.0]0 incl7
GEO- 30 and cement fragments, hydrocarbon odor t_l SLOTTED,SCH40
!TECH_0/2" -- PVCCASING

_ EAOCAP

10- _ 4 3.0/// CL - CLAY (CL), dark olive gray, stiff, moist to wet,
fines, low est K, abundant roots and other

4 organic material, strong H2S smell --BENTONITE HOLE

12- CHEM 1
2 4.3

GE0- 3

ITECH 3

S 3 -
TOTALDEPTH14.5 feet = BOTTOMOF

BORING 14.5

feet

3766

18- -- _x, _( _ _,_ -

DRILLING METHOD/RIG TYPE AUGER/WOBILE B-40 ORILLING CONTRACTOR/DRILLER EXP. GEOSER./J. COLLINS

HOLE DIAMETER 8.35 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING 14.5 FEET WELL COMPLETION DEPTH 9.5 FEET



JAMES M.MONTGOMERY
CONSULTING _-,,,-,T,,,-_-n_LINbLINLEMO,INC. PAGEIOFI
365LENNONLANE,WALNUTCREEK,CALIFORNIA,94598/ (415}975-3400

buMING/WELL NUMBER MW-7A-02 CLIENT PRC/US NAVY

_J_TE STARTED 5/21/9I _COMPLETED 5/21/91 PROJECT/JMM PROJECT NO. AlAS ALAMEDA/B738.0255

REF. ELEVATION I0.2I FEET, TOP OF CASING GEOLOGIST RICH HALKET

• z _ _ _ GEOLOGICDESCRIPTION WELLDIAGRAM

_ _ . _ _-= _

E c__

V _ AS ASPHALT I I
CHEM 44 0.5 SW

k-gravelly SAND (SW} brown (7 5YR 5/3} loose _o, STEELCASING,

i DOGEO- 9 SM fine gravel, moderateto high est K Do c:L
• o "c GROUT

TECH 24 ilty SAND {SM}, black (2.5Y 2/I0) medium stiff oCHEM24 ' c

17 //z_ I CL -__ITOist' fines' 15-20% fine sand' 0-5% fine gravel' o_ I _

ow to moderate est K .: - WATERLEVEL#
14 o _" 3 0 feet on
4 1.1 _LAY (CL), black (2.SYR N/3), stiff, damp, fines _/_ _ 6/21/91

6 iI - 0-5% c°arse sand' l°w estK7 I. 7 "_ '_"_---fBENTONIZE7PELLETSEAL -
GEO- 2 @ 5 feet-as above, black organic matter along : --I= H2-inc# IO, SCH -

TECH 6 _6 4/_/ _1 horizantal bedding planes :: _1 /40PVCCASiNG

, ': ---- L FILTERPACK '

-- f --

6 • : -- #2-16 SAND
CHEM 4 • CLAY (CL), black (2.5Y_ N/3}, medium stiff, wet, I --I I

_ _ low est K, vertical parting allowing some water ,: __3 20.2 / movement, some plant matter (partially decayed), '. . __ '.

2 2 // _ slight H2S odor i ' --_
I // _./ , ---:

1 _/ _ _ 8 5 feet-as above, damp .....

I @9.5 feet-as above, wet
/ / -- "-=, 2-inch IO, -

2

4 _" @ I0.5 feet-asabove damp horizontallyoriented.... 0.0101neff

_/_,_ .... SLOTTED,SCH40.
plant material (partiallydecayed), strong H2S . '-- PVCCASING

2 odor ....

S I --.i-- ' : -- I --

2 46.g'/ /• ' --I

CHEM i / /, ' --/ • I

1 // . : __I

I I/I -- ' : --
3 /_,, ....GEO-

TECH /_/{
3 _ x " '-_) - ,EAO CAP

_ TOTAL DEPTH 15.5 feet _/_>_{_ \.wK'_ /BOTTOM OF -

feet

I _766

18- - mk_2_ "v_J/_ -

DRILLING METHOD/RIG TYPE AUGER/MOBILE B-40 DRILLING CONTRACTOR/DRILLER EXP. GEOSER./J. COLLINS

HOLE DIAMETER 8.35 INCHES BIT TYPE HOLLOW STEM AUGER
TOTAL DEPTH OF BORING I5.5 FEET WELL COMPLETION DEPTH 15.5 FEET



JAMES M. MONTGOMERY

CONSULTING ENGINEERS,INC. PAGEIOFI
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (415) 975-3400

_1%'IRING/WELL NUMBER MW-7,4-03 CLIENT PRC/US NAVY

:3ZTE STARTED 5/I8/9I COMPLETED 5/18/9I PROJECT/JMM PROJECT NO. N'4S '4LAMED'42738.0255

_EF. ELEVATION I0.18 FEET, TOP OF C,4ST_NG GEOLOGIST DAN KR.4MER

z _ _ _ GEOLOGICDESCRIPTION WELLDIAGRAM

=-- U3 .:_ OOj = 4_, _ 0
rr(Z3 cr_ E

I CHEM I ' _ ASPHALT 2" thick _;cc:_._ C/-_qfSTYBOX'PF_OTECTfVE24 77-81 SM --_-gravelly silt [Se), grayish brown (2,5Y 5/2), I I STEELCASING,

CHEM 30 _ SC loose, moist, fines, 5% medium to coarse sand, 0 11 01

23 20%plus gravel-pebbles t-2 inch in sizes o
o °,a-- GROUT2- I GEO- 20 -- moderate to hlgh est K ' oO: o

C

TECH 13 o_ _:_p-- , " c

2.9 feet on

3 ML clayey SAND (SC), olive (5Y 5/4), damp, 25-30% °o Pc 7/,f./9,

4 .... EM 3 29 -- trong hydrocarbon odor {possible diesel) o° oC 3.0 feeton

6 _CLAY/silty CLAY (CL/ML) , dark gray (7.5R N3) , 0I0 oC 6/20/9'

6 moist, <1% sand, low est K, trace of plant o ,,_

GEO- 9 6.6 debris-strem/root, approx 1/16 inch diameter _. _'.._--BENTONITE -_-- TECH 9 -@4.5 feet-as above, clay stiffens to clayey PELLETSEAL

_ 4 _ silt, 5% very fine sand, organic material ,i --2-inch [D, SCH
- 6 and viscous black oii throughout ' :---: 40 PVC CASING

9 ,'._ ]_ 5.0 feet-as above, silt dark grey(7.5YRNII_i_='_-- 2 3/0), dry, medium stiff to stiff, low est K

thin stringers of black organic matter eventy
2 _/ spread throughout, possible mud CraCks on suface "--' _-IFILTEfl PACK,
2 /. -_ of beds, low est K :_: #2-,5 SAND
4 _,, _LAY/SILT (CL/ML). dark grey, (2.5Y N4/O), very

III

.0- 4 _ - soft, damp to moist, 95% fines, 5% very fine sand _ :_: .

5 10.4"_/" _ 9 feet-as above, moderate to high amounts of :_i '
XFEAS_ 4 plant material, roots/leaves and black mottling : .__.

•i--iI.1
;TUDY 4 3.2 1/ I ' I : '_' I i--2-inch IO, -'[2-

5 ,,_ '--'.. ' 0.010 inc/7
CHEM 2 // !I......SLOTTED,SCH.40

3 10.2/'_ I PVC CASING: I_I.II
4 (/ I--I ''

14- GEO- 2 _/, - .--. i -
TECH

3 _ @ 14.5 feet-as above, organic material more :_:
decomposedthanabove .....3 /
TOTAL DEPTH !5.5 feet _ ,END CAP

15 -- _ / BOTTOMOF -



JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC.

PAGE 1 OF 1
385 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (415} 975-3400

EuFqZNG/WELL NUMBER MW-O7A-04 CLIENT PRC/US NAVY

C_TE STARTED 5/21/gi COMPLETED 5/21/g1 PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738.0255

REF. ELEVATION 8.99 FEET, TOP OF CASING GEOLOGIST RICH HALKET

Z u3 qDo _ GEOLOGICDESCRIPTION WELLDIAGRAM
Z 4M Z _ ¢-

=
rr O

ICHEM 0#0 I:Z_[_[[[F SW I graveZy SAN0 (SW_, br0w_ (715Y_ 5/_ _ _ed _u_ _ _ __S_[_O_

6 ...... dense, I0 to 15% fines, very fine to fine sand, I [ol PROTECTIVE

X ..... _ 9--LJSTEELCASIN6,8 5'8 .... 5--20% gravel, moderate est K oa. '... _ . LOCKINGCAP
28 i:::::::l ,_ I foot-as above, 5-10% fines, very fine to oc c _6ROUT

I CHEM 15 :'"'"': --fine sand, 10-15% fine gravel low to moderate

...... _ est K _/ y-. _'--7 BENTONITE

17 SP I _ i i

16 6.4 AND (SP), green (5Y 5/2), medium dense wet, V_ _PELLET£EAL' :--: !2-inc_ IO, SCH
0-5%, fines, fine to medium sand, moderate est K "I'40 pyC CASE_

t5 .__.

I I I_I WAFERLEVEL# --

GE0-16 -- 2.5feeton
TECH 20 5.2 flail 6/2I/9I

CHEM 4 SANO (SP), green (5Y 5/2), as above, 10-15% :_-:= [rWATERLEVEL@
fines, fine to medium sand, low to moderate ._----. r2.85 feet on

8 est K
7 9.3 -- :_: 8/20/g] --

.--. FIL TERPACK,

2 / "/ CL - CLAY (CL), dark grey (5Y 3/1], medium stiff, damp -- r12-I5 SAND
2 1.1 / :/ fines, low est K Y/////'//_

1 / / _ 2-inch IO,

/ _ O.010 inch
3 / / SLOTTED,SCH40 --

/
/ "///_//////_/ PVCCASINGGEO- 4 / /

TECH / > EAOCAP1

/]/ // _ 9.5 feet-as above, moist, horizontally bedded4 4.1
/ / -- organic matter strong H2S odor

I /

1 ///

/ - BENTONITE --
3 19.3_ // HOLEPLUGSEAL

CHEM 2 / / 7_//_//_/,

2 7.0 / /
2 / /

GEO- ¢¢
TECH 2 7.6 _ /

__ TOTAL DEPTH !5.5 feet //__i376_/__(, h_/____;REDC,_ I "( BORINGBOTTOMfeet0F15.5 _

DRILLING METHOD/RIG TYPE AUGER/WOBSLE B-40 DRILLING'CONTRACTOR/DRILLER EXP. GEOSER./J. COLLINS
HOLE DIAMETER 8.35 INCHES BIT TYPE HOLLOW STEW AUGER

TOTAL DEPTH OF BORING 15.5 FEET WELL COMPLETION DEPTH 7 FEET



JAMES M. MONTGOMERY
CONSULTING ,-_,,---_,_-_-m,--EINL_I61EEI_IQ,INC. PAGEIOFi
3_LENNO._A.E,.AL.UTCREEK,C_._OR._,94_ / (4_I9_-_400

b/_HZNG/WELL NUMBER B-7A-05 CLIENT PRC/US NAVY

GATE STARTED 5/20/gl COMPLETED 5/20/91 PROJECT/JMM PROJECT NO. NAS ALAMEDA2738.0255

ELEVATION 9.59 FEET GEOLOGIST KAREN KRAHER

_ _z _ o_ _< GEOLOGICDESCRIPTION COMMENTS
U

_ CHEM 3.4'::::::::' SW28 .:.:.:.:.. gravelly SAND (SW}, yellowish brown (IOYR 5/4),

GEO 42 6.3 ':':': loose, dry, 15-25% fines, fine sand, 20-30% fine
....... _ gravel, moderate est K

TECH 27 _.'.'.. \
.... --_ 1.5 feet-as above, color change to dark

CHEM 20 4.1 !::::::::... yellowish brown (IOYR 3/4), moist, medium dense

21 ..:.:.:.. !
18 SP SAND (SP), dark olive gray (5Y 3/3l, medium • DEPTHTO WATER=3feet

dense, wet, 15-20% fines, fine sand, 5-I0%
5 _ gravel
2 0.5

2 / / CL CLAY (CL), dark o]ive gray, soft, moist, fines,

I _ _ --_some black organic material
< / -_ 5.0 feet-as above, very soft, moistGE0-

12.6/ / _
TECHI / /

/ _ 6.5 feet-as above, dark oliveCHEM_ 4.0 /
gray

/

1 //

/ - 9 8.0 feet-as above, some organic root and stalk
I 6.3 / fragment, strong H2S odor

4 / @ 9.5 feet-as above, less abundant organicI 32
/ / -- fragments, strong H2S odor

1 /¢

1 9 _ / _ il.O feet-as above, very soft, moist, organic
i / / fragments common, small bits of wood

¢¢ -0 16 /
CHEM 0 _ /

/
/ @ 13.0 feet-as above organic fragments are

I //

1 _ / present but no stalks or roots/ --

I 36 _ / _ 14.0 feet-as above stalks and roots present
/

TECH2 O.S_
4 TOTAL DEPTH 15.5 feet _.,,_<;-_'_qp._

16_ - ,__,_j.--_._U. {O___ \_; -

3766

18- - ,_-T'_U_l -

L

DRILLING METHOD/RIG TYPE AUGER/MOBILE B-40 DRILLING CONTRACTOR EXPLORATION GEOSERVICES
HOLE DIAMETER 8.35 ZNCHES BIT TYPE HOLLOW STEW AUGER

TOTAL DEPTH OF BORING I5.5 FEET DRILLER J. COLLINS



JAMES M.MONTGOMERY
CONSULTING _-,,,-,T,,,-_-n_-EINblINLLM_,TNC. PAGEIOF1
365LENNONLANE.WALNUTCREEK,CALIFORNIA,94598/ (4151975-3400

buRING/WELL NUMBER B-7A-05 CLIENT PRC/US NAVY

DATE STARTED 5/i9/9I COMPLETED 6/19/91 PROJECT/JMM PROJECT NO. NAS ALAMEDA2738.0255

ELEVATION 9.85 FEET GEOLOGIST KAREN KRAMER

z o _ GEOLOGICDESCRIPTION COMMENTS

o

"!!._.. AS/_ ASPHALTI CHEM

12 I SL_-/_gravelIy SAND (SW}, dark brown (IOYR 3/31,

t 436 '

26

43 268 ] loose, damp, I0-15% fines, fine to medium sand,
- 31 /30-35% gravel, high est K, hydrocarbon odor

CHEM 15 | _AND_t (SP}, dark brown, dense, damp, 5-10% fines,
\ fine sand, 10-20% gravel, high est K, strong

20t6 CL • /hydrocarbon odor
10 104_/./_ -@ 2.0 feet-as above, brown and dark olive gray,

,GE0-' 13 r/_ - medium dense, wet

_P'P with of dark _ DEPTH TO WATER=4.5 feet
iTECH SAND (sP), as above, layers wet,6

_ olive gray, CLAY (CL}2 I0 _ / CL

2 _ / -CLAY {CL), dark olive gray, soft, moist, fines

3 I_ i -- organicrich, H2Sodor1 t0 @ 6.5 feet-as above, abundant stalks

1 //

1 _
GEO- i I /

CHEM I 8.2> /
IC/

I 8.2 I/ /

I // !//
2 //

//
t //

, >¢
I 35 _ / - @ 14.0 feet-as above, with oyster snell fragments
3 //

// -

3 //

I 17 < / _ #,___1 'I,'4X_' -:6-GEO-2
TECH 2 ,\

18-- 2 - TOTALDEPTH185 feet
_ • _

I
DRILLING METHOD/RIG TYPE AUGERMOBILE B-dODRILLING CONTRACTOR EXPLORATION GEOSERVICES

HOLE DIAMETER 8.35 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING I8.5 FEET DRILLER JOHN COLLINS



JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC.

PAGE I OF I
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (415) 975-3400

BORING/WELL NUMBER B-7A-07 CLIENT PRC/US NAVY

C,tTE STARTED 6/19/91 COMPLETED 5/19/91 PROJECT/JMM PROJECT NO. NAS ALAMEDA2738.0255

ELEVATION I0. 46 FEET GEOLOGIST KAREN KRANER

C9

_ o _ GEOLOGICDESCRIPTION COMMENTS

u

106 :'.!.:._. _ ASPHALT

I CHEMi38 ".'.'.'.: SW-X_ N...... gravelly SAD (SW), brownish gray, loose, dry to
_0/2' 5571111: damp, t0-20% fines, sand, 20-30% gravel, high

[
..:!::::: II_est K, hydrocarbon odor

GEO- 23 370 :: " SP ]L@ 1.5 feet-as above, dark brown (7.EYR 3/3),
TECH 24 /hydrocarbon odor

- t
14 _ANO (SPJ, light olive brown (2.5Y 5/3), medium

--_ dense, damp, 5-10% fines, sand, well sorted, high Y DEPTHTO WATER=3.5 feet33 _/ CL -\est K, hydrocarbon odor
I

_ // __LAY (CL), dark olive gray, (5Y 3/3), stiff, wet,6

/ / _ fines, low eat K, some organic matter presentCHEM 3 28 / / k

/ -[_ 5.0 feet-as above, mottled, light and dark7
/_ / -- olive gray, wet

7 37 /

3 / / @ 6.5 feet-as above, dark olive gray, moderate

GEO- 4 _ /_ - H2S odorTECH
6 106 /, /

1 // / - @ 8.0 feet-as above, dark olive gray, soft, black

/ abundant organic material, H2S odori ¢ _/

3 44 / _/
: I / /

I // / - @ I0 feet-CLAY (CL), as above, abundant roots and
3 / / stalks, H2S odor

2 158// //
/

2 / //
CHEM 1 83 / / _ 12.5 feet-as above

1 ///
2 ¢/ /

/ @ 14.0 feet-as aboveI ///
GEO- I /

TECH 3 _ _/ // __
TOTAL DEPTH 15.5 feet /

- -

_
DRILLING METHOD/RIG TYPE AUGER/MOBILE B-4ODRILLING CONTRACTOR EXPLORATION GEOSERVICES

HOLE DIAMETER 8.35 INCHES BIT TYPE HOLLOW STEW AUGER

TOTAL DEPTH OF BORING 15.5 FEET DRILLER JOHN COLLINS



JAMES M. MONTGOMERY
CONSULTING ENGINEERS, INC.

PAGE I OF 1
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (415) 975-3400

h,_iNG/WELL NUMBER t4W-OZB-O] CLIENT PRC/US NAVY

2_TE STARTED 6/24/9] COMPLETED 6/24/9I PROJECT/JMM PROJECT NO. NAS ALAME©A/2738.0256

fiEF. ELEVATION 11. 45 FEET, TOP OF CASING GEOLOGIST RICH HALKET

z _ o _ GEOLOGICDESCRIPTION WELLDIAGRAM

_ _ Z (IJo_

V_ CN CONCRETE pI,.:===,p-i-CmZSrYeOX.

_<_ o_o_J_ '_dho__] PROTECTIVE[') " STEELCASING,CHEM 42 4.1 clayey SAND (SC}, brown (2.5Y 5/3),very dense,
_/ SC , oc omoist, 15-20% fines, fine to medium sand 0-5% o LOCKINGCAP

45 _ fine gravel, low est K o _£ GROUT _
2- 25 o o°

I GE°-34427.4 SP SAND (SPl'br°wn (2"5Y5/4)'dense'm°ist'O-5% /_/" _
TECH fines, very fine to fine sand, moderate est K //_ --BENTONITE

PELLETSEAL

4 CHEM il @ 3.5 feet-as above, some shell fragments at 3 " z2-inch IO, SCH
21 -- feet _ 40 PVCCASING

26 7.4 /._/ CL gravelly CLAY (CL), brown, (2.5Y 5/3}, hard, wet, _I
20 ''_// 10-20% fines, 15-20% gravel, low est K -- --FILTER PACK,/ .--. 12-16 SALVO
36 /

6
35 4.1 ""_/// -- Interbedded SAND (SP) gravelly CLAY (CL) !.- WATERLEVELce -

/ ' "--- --60 feet on
14 SM -- i 6/24/9]

GEO- 13 silty SAND (SM}, olive (2.5Y 5/3), medium dense, i_i WATERLEVEL#
TECH 15 7.4 wet, 15-20% fines, very fine sand, 0-5% fine -- 6.2 feet on

gravel, moderate est K [_[ 7/II/91 -©-
CHEM 4 // -kGC

_J'.,/ '-clayey GRAVELY (GC), grey, loose, wet, 15-20%
2 5.7 _.z fines, fine gravel, moderate est K I '_: --2-inch IO,
6 J///_/ CL -X__CLAY(CL), grey (2.5Y 5/3}, medium stiff, wet, :: :_: O.OlO inch

1 _ _ fines, low est K I -- " I SLOTTED,SCH40i0- 6 @ tO.3 feet-as above, fine gravel interbed with ]_] PVC CASING -

2 9.0 clay i-- FADCAP

layey SAND (SOl, black (2.5Y 5/41, dense,
21 moist, 20% fines, very fine to fine sand, low

_-- 50/5 7.4 --X est K, some she]] fragments _ --

18 12 feet-as above, mottled grey/brown '
_GEO- 29 (2.5Y N4/) and (2.5Y 5/4} --BENTONITE HOtE

TECH 45

14- I CHEM 16 -- @ 14 feet-as above, clay layer t4.4 to 14.8
35 5.7

TOTAL DEPTH 15.5 feet _BOTTOM OF

I

DRILLING METHOD/RIG TYPE AUGER/MOBILE B-40 DRILLING CONTRACTOR/DRILLER EXP. GEOSER./J. COLLINS
HOLE DIAMETER 8.35 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING ]5.5 FEET WELL COMPLETION DEPTH ]1 FEET



JAMES M. MONTGOMERY
CONSULTING _-,,_-,,_-_-n_LmUZmEEmb,INC. PAGEIOF I
365 LENNON LANE, WALNUT CREEK. CALIFORNIA. 94598 / (415) 975-3400

_,,_!NG/WELL NUMBER B-7B-02 CLIENT PRC/US NAVY

,\FE STARTED 6/24/gl COMPLETED 6/24/91 PROJECT/JMM PROJECT NO. NAS ALAMEDA/27#8.0256

E_EVATIQN II.60 FEET _ GEOLOGIST RICH HALKET

--z _ _u_ GEOLOGIC DESCRIPTION COMMENTS
_'J Z

CHEM 15
_ilty SAND (SM], brown (2.5Y 5/4), medium dense,

36 SP ] moist, 15-20% fines, very fine to medzum sand,
44 2.4 /1-15% fine gravel, moderate est K

2- 15 --LSAND-L(SP), brown 12.5Y 5/4), dense, moist, 0-5%

GE0- 22 SP -_ fines, fine sand, moderate est K, 0-5% shell

l/fragments
TECH 30 7.4 _///_/ CL I_qAND (SP], brown (2.5Y 5/4), medium dense, moist

4- CHEM11 _ ____

15 7%fines, fine gravel, lowest K

18 4.1 grave}ly CLAY (CL), brown [2.5Y 5/4), very stiff,
moist fines 20-25% fine gravel, low est K

9 ' ' !
I0 // GC clayey GRAVELLY (GC},olive (2.5Y N3/), wet, iS- OEPTH TO WATER= 5.5 feet

[95.5_/// - 20% fines, 10-15% coarse sand, fine gravel,17 moderate est K, some shell fragments
12 CL

7 CLAY (CL), black (2.5Y N2/}, stiff, wet, fines,

7 33.8 low est K

- I -- @ 8.0 feet-as above, interbedded with 5" gravel

0 layer

0 23.9

1

10- GEO-1 -

TECH 2 i0.7

CHEM 8 //< SC clayey SAND (SCl, black (2.5Y N3/), moist, medium
// dense, 15-20% fines, very fine to fine sand, low

ii _ estK
12- 13

I GEO- 10 7 4
- TECH 27 clayey SAND (SC), mottled brown and gray (2.5Y-

4/3 & 2.5Y N5/}, very dense, moist, 20-25% fines,
40 _ very fine to fine sand, low est K, someroot

_4- I CHEM25 material
_0/5" 7.4

TOTALDEPTH15.0 feet _

16- - _i---- _'_ -

3766

, I
DRILLING METHOD/RIG TYPE AUGERMOBILE B-40 DRILLING CONTRACTOR EXPLORATION GEOSERVICES

HOLE DIAMETER 8..35 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING .f5 FEET DRILLER ,JOHN COLLINS



JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC.

PAGE I OF 1
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (415) 975-3400

BORING/WELL NUMBER B-7B-03 CLIENT PRC/US NAVY

C,_TE STARTED 5/2i/9I COMPLETED 5/2I/9I PROJECT/JMM PROJECT NO. NAS ALAMEDA2728.0255

ELEVATION Ii. 71 FEET GEOLOGIST RICH HALKt T

L9

_; _ _ o _ GEOLOGICDESCRIPTION COMMENTS
t_J

j

V#m CN CONCRETE
I --k

• CHEM 22 0.0 SP _',-SAND (SP}, brown (2.5Y 4/2}, medium dense, damp,
GEO-I 23 0.0 0-5% fines, very fine to fine sand, moderate est

TECH28 K, root and plant debris
CHEMI16 --

I
12 1.1 @ 2.5 feet-as above, some 0.5 x 0.5 inch clay

fragments, oyster shell fragments, and fine
5 gravel, probable fill material
6

4 ll -
11 6,4

GEO- 14 @5 feet-as above, someroot debris ! DEPTHTOWATER=5feet

TECH 13
6 --

23

11

l 4 //( CL CLAY (CL}, black (2.5Y N4/), medium stiff,
8-- - 2 4.1 // wet, fines, t-5% very fine sand, low est K

3 @8.5 feet-as above, 10-I5% very fine to fine

- - 4 sand on horizontal bedding planes

1 @9.5 feet-as above, 5-i0% very fine to fine10-- 1 - sand,someshell fragments

3 6.4

CHEM ll _ _/ SC clayey SAND (SC), gray (2.5Y N3/}, medium dense,
8 / / wet, 20-25% fines, very fine to fine sand, low to

2- _ -k moderate est K, some shell fragments9 3.5
/ / _-@ 12.0 feet-as above olive (2.5Y 5/4)

5 / /
> @ 13.0 feet-as above, mottled olive and14 gray

z/ ¢ (2.5Y 5/6 and 2.5Y N3/], moist, some plant debris21 6.4
d- / -20 /

%

CHEM31 / .6-

18- - "4,..'..-...._._._.._.a_,'// _

DRILLING METHOD/RIG TYPE AUGER/MOBILE B-4ODRILLING CONTRACTOR EXPLORATION GEOSERVICES

HOLE DIAMETER 8.35 INCHES BIT TYPE HOLLOW STEH AUGER

TOTAL DEPTH OF BORING I5.5 FEET DRILLER JOHN COLLINS



JAMES M. MONTGOMERY

CONSULTING ENGINEERS, INC. PAGEIOF1
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (415) 975-3400

SuHZNG/WELL NUMBER MW-OB-01 CLIENT PRC/US NAVY

DATE STARTED 7/30/91 COMPLETED 7/30/91 PROJECT/JMM PROJECT NO. NAS ALAMEDA/273B. 0255

T_EF. ELEVATION II.35 FEET, TOP OF CASING GEOLOGIST KAREN KFtAMER

z _ _ _n GEOLOGICDESCRIPTION WELLDIAGRAM
uJ __

G'3 Q3 {__

Iol PROTECTIVE
CHEW 50 GM _ -sandy GRAVEL (GMI, olive (GY 4/41, very dense, LJSTEEL CASING,

c c LOCKINGCAP36 dry, 10 to 20%fines, fine to mediumsand, 20 o o

46 ////( SC q-__to 30% fine to coarse gravel, moderate est K o c _GROUT
36 - SP 1 clayey SAND (SC), yellowish brown (IOYR 5/6), _/ _ BENTONITE

GEO-I 50 \dense, moist, 20 to 30% fines, fine sand, PELLETSEAL

TECH!'50 - /moderateest K
CHEM 10 -SAND (SP), light olive brown (2.5Y 5/4), dense, -- --Z-inch IO, SCH

16 -- moist, 5 to 10% fines, fine sand, high est K '--_2": 40 PVCCASING -': --WATER LEVEL@

16 ['/L,/_/#_PII-_-SCclayey SAND (SC) and CLAY (CL) :_: 4.5 feet on
16 [/_ L_-_clayey GRAVEL (GC), light olive brown (2.5Y 5/4), iI] 7/30/9I
25 G_C -_ medium dense, moist to wet, 30 to 40% fines, f_ne .--.

SP--\ qravel, moderate est K -- --

36 SM \-__SAND (SP) and silty SAND (SM), olive (5Y 4/3), ._. --WATER LEVEL@
tt -I medium dense, wet, 5 to I0% fines, fine sand, ' I-- 5.44 feet on
9 lhigh est K iIi 8/5/gl

14 ---_ 6.5 feet-as above, wet, 10 to 15% fines, shell "--" ,--- FIL TERPACK, --
'J- 1 fragments abundant 12-15 SANO

GEO-1 [_i

TECHiO I_I

iIi

t0-, CHEM 13 _ .--". --2-inc17 IO, --" 18 -- O.OlO inch
19 .--. SLOTTEO,SCH 40

- - 3 @ II feet-as above, olive (SY 4/3} to dark olive :: .i. PVCCASING

X , [GY 3/4) II I
4 :_-:

12- - ....
7 '--'

I GEO-18 .--.I--I

x TECH20 ,--4.

44_ CHEM 8 • - ..... ENDCAP .

16

"
20

TOTAL DEPTH 15.5 feet /:e "_-BOTTOM OF

I6 -- _ /_ "_" "_\_ BORINGfeeL.15.5 _

18- - -

i I
DRILLING METHOD/RIG TYPE AUGER/MOBILE B-40 DRILLING CONTRACTOR/DRILLEREXP. GEOSER./DAVE RYAN

HOLE DIAMETER 8.35 INCHES BIT TYPE HOLLOW STEW AUGER

TOTAL DEPTH OF BORING I5.5 FEET WELL COMPLETION DEPTH 14 FEET



JAMES M. MONTGOMERY
CONSULTTNG "-'"-'_'''_-_'_l-'lXIbllXll-I-H::::b,INC. PAGE it OF 1
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (415) 975-3400

_ORING/WELL NUMBER MW-08-02 CLIENT PRC/US NAVY

rATE STARTED 8/5/91 COMPLETED 8/5/9i PROJECT/JMM PROJECT NO. NAS ALAMEDA2738. 0255

F-£F. ELEVATION 12.95 FEET TOP OF CASING GEOLOGIST KAREN KRAMER

°_1 co GEOLOGICDESCRIPTION WELLDIAGRAM• co
O C:3 .,_
Z LC3 b-_CI

, C.J
co

x 3= _, -g

0 -r"
Cn i O

co

]HEMWANT SM silty SANO (SM), dark brown (_OYR 3/3), medium CHRZSTFBOX,
,UGEJ ; dense, moist, 20 to 30% fines, fine sand, PROTECTIVE
to ' moderate to high est K, abundant roots and STEELCASING,
2' grass LOCKINGCAP

]HEM 13 SP SAND (SP}, light olive brown (2.5Y 5/4), dense,

very mozst, 5 to 10%fines, fine sand, high TO,SCH
30 est K 40 PVCCASIA6

_0 /51 8 . 3

20 I 8 3.5 feet-as above, moist PELLETSEAL

3EO- 5ol
/ECH i0/5"1 9.4 /

40 [ #2-1.5SALVO

50 :: SW t gravelly SAND (SW}, yellowish brown (IOYR 5/6),

T \ very dense, moist, 30 to 35% fines, fine to
i0/4" 8.9 SP \medium sand, 30 to 40% gravel, moderate est K

30 --SAND\ (SP), light olive brown (2.5Y 5/4), dense,

45 wet, i0 to i5% fines, fine sand, high est K LEVEL#
50 8.9 7.5 feet on

CHEM 39 -- @8 feet-as above, olive brown (2.5Y 4/3), wet, --,8/5/91.
abundant shell fragments

25 WATERLEVEL#

19 9.9 8.28 feeton

7 SC clayey SAND (SC),olive gray (5Y 4/2), loose, 9/3/91
moist to wet, 30 to 50% fines, very fme to fine

5 sand, low to moderate est K, faint layering

6 8.9 visible ID,
8 O.010 ._nch
10 SLOTTED,SCH40

lO 6.8 PVCCASING

GEO- 9 SP SAND (SP), olive gray [SY 4/2), medium dense,
wet, _O to 15% fines, very fine to fine sand,

TECH 15 high estK
lg B.9

SP SAND (SP) and clayey SAND (SC) olive gray (5Y CAPCHEM lO 2
11 X SC 4/2), medium dense, wet, iO to 15% fines, very

/ f_ne to fine sand, high est K, product odor

8 9.4 / (mothbalIs) 4___BOTTOH Oc

__-FOTAL DEPTH 15.5 feet BORING15.5
feet

DRILLING 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 I4 FEET



JAMES M.MONTGOMERY
CONSULTING _-,,,-,-r,,r-_-nr-Ll_bLl_LEH5,INC. PAGEl OF1
365LENNONLANE,WALNUTCREEK,CALIFORNIA,94598/ (415)975-3400

_'_[NG/WELL NUMBER MW-08-03 CLIENT PRC/US NAVY'- ,m

",'. rE STARTED 7/29/9I COMPLETED 7/29/91 PROJECT/JMM PROJECT NO. NAS ALAMED,4/2738. 0255

mE_. ELEVATION 1I. 48 FEET, TOP OF CASING GEOLOGIST KAREN KRAiVER

. 7, _ _o _o
o _ I GEOLOGICDESCRIPTION WELLDIAGRAM
Z _ _ C

:D cn Z) C- I
£Z- _ : _.j"_- Z 03 r_

E C._

'12.7 _ AS I ASPHALT BOX,
ix PROTECTIVE]HEM 10 I SP
L _SAND (SP), yellowish brown (10YR 5/6), loose, STEELCASING,

17 i moist, 5 to 10% fines, fine to medium sand, LOCKINGCAP

29 I16.2 _high est K
;HEM 17 i _ 1.5 feet-as above, medium dense, trace fines,

20 1 [-_ fine sand PELLET SEAL

21 I ICj.6 } -_ 2.5 feet-as above, trace fine gravel

16 _Lq_ 3.5 feet-as above, trace clay fragments IO, SCH
3EO- 33 40 PVCCASING

TECH 37 12.2

20 [- @5 feet-as above, wet, 10 to 15% fines

L LEVEL @
22 5.5 feet on
22 9.3 7/29/91

8 [ SM| s[tty SAN0(SMI, Qttve (5Y 4/4}, loose, wet, 30 LEVEL#
F to 40% fines, very fine to fine sand moderate 5.66 fee_ on

5 ' ,

I I estK 7/31/914 15.7 I

d CHEN 5 _-'// CL I sandy CLAY (CL), olive (5Y 4/4), stiff, wet,
/, fines, 30 to 40% sand, moderate est K12 ,

20 19.6 SP I SAND [SP), dark ollve {5Y 3/31, medium dense, TERPACK,
wet, 5 to I0% fines, fine sand, high est K, #2-15 SAND

JO 8 _ abundantshell fragments
BE0-19 'I

TECF 22 14.7

14 0.010 inc_
16 SLOTTED,SCH40

21 13.7 ' PVC CASING

7
I

GEO- 8 ; _ CL F silty CLAY (CL) dark olive (5Y 3/3}, stiff, wet,
TEC_ 9 I _.00% fines, moderate est K

"" _ CAP

CHE_ 1 _ SP I "-SAND (SP} and silty CLAY (CL), meduim stiff,
CL I moist, 50 to 100% fines, fine sand, moderate

2 v _" est K

4 13.2 ,v / BOTTOMOF

--FOTAL DEPTH 15.5 feet BORINGI5.5feet
I

I

I
DRILLING METHOD/RIG TYPE AUGER/MOBILE 8-40 DRILLING CONTRACTOR/DRILLER EXP. GEOSER./OAVE RYAN
hOLE 0IAMETER 8.35 ZNCHES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING I5.5 FEET NELL COMPLETION DEPTH 14 FEET



JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC.

PAGE 1 OF 1
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (415) 975-3400

_'4RTNG/WELL NUMBER MW-O8-04 CLIENT PRC/US NAVY

,4, T_ STARTED 7/29/9I COMPLETED 7/29/9I PROJECT/JMM PROJECT NO. NAS ALAMEDA2738. 0256

!_EF. ELEVATION 20.25 FEET, TOP OF CASING GEOLOGIST KAREN KRAMER

U3 L_

c5 z _ o _ GEOLOGICDESCRIPTION WELLDIAGRAM

16 SP _ loose, dry, 30 to 35% fines, fine sand, moderate PROTECTIVE

18 -lest K _STEEL CASING,
20 2.9 -SAND (SP], dark yellowish brown (tOYR 4/6}, .oc _< LOCKINGCAPo c _ _ GROUT

_- CHEM 12 \high-_mediUmestKdense' moist, 10 to 15% fines, fine sand, _ _ BENTONITE --
12 __ _ _ PELLETSEAL
9 2.9 - -_ 2 feet-as above, some clay fragments

6 i: " -- 2-incl7 IO, SCH
4- GE0- 8 - :_: • 40 PVCCASING --

TECH 10 6.8 : I--_--I

- - 5 SAND (SP} , dark yellowish brown (IOYR 4/6) , I_ --WAFER LEVEL@5

X 7 medium dense, wet, 10 to 15% fines, fine sand, . _ feet on 7/29/91__ _ high est K .: .--. . _WAFERLEVEL@ _
7 10.3 .... 5.75 feet on

3 @6.5 feet-as above, olive (GY 4/4} , wet, some . .__. 7/31/91

X stlel l fragments .--3 .--

2 6.8

d-- CHEMI -- .__

.... "--- FILTERPACK,
5 4.4 -- 12-]6 SAND

i 5 @9.5 feet-as above, olive gray (GY 3/3), trace i_i
I0-- GEO- 6 - clay fragments .__....

x TECH6 4.4 '--'

- - / _, SC clayey SAND (SC} and sandy CLAY (CL),olive gray " I--T-I--2-inch IO,

X 10 / CL (GY 3/3) medium dense wet 15 to 80% fines -- 0.010 inch
5 / / .... :----:

/ _ fine sand, moderate est K, abundant shell .--. SLOTTED,SCH40
_-- 8 5.4 // / fragments in layers .... .__ PVCCASING --

2 / / _ 12.5 feet-as above, wet, increase in amount of
I GEO- 2 _ _ - clay, shell fragments abundant [_[ i
l

- "--_"" END CAP

14- CHEM 3 _ _ ':. .

.
3 1.9 _ /

'
I _ _ BOTTOMOF

TOTAL DEPTH 15.5 feet // ; BORINGI5.5
I6 - - />.,_/_,v ._ feet

3766

..,::._;

DRILLING METHOD/RIG TYPE AUGER/MOBILE B-40 DRILLING CONTRACTOR/DRILLER EXP. GEOSER./DAVERYAN

HOLE DIAMETER 8.35 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING I5.5 FEET WELL COMPLETION DEPTH 14 FEET



JAMES M. MONTGOMERY
CONSULTING

,-,,r,T,,_-_-n_Ll_ibIFiLLhlb,INC. PAGE I OF !
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (415) 975-3400

_,3RING/WELL NUMBER I4W-O8-05 CLIENT PRC/US NAVY

E'ATE STARTED 7/30/91 COMPLETED 7/30/9I PROJECT/JMM PROJECT NO. AlAS ALAME©A/2738.0255

R__F. ELEVATION 10.04 FEET, TOP OF CASING GEOLOGIST /<AREA/ KRAMER

_ _ _ GEOLOGICDESCRIPTION WELLDIAGRAM

°o___ ; f:_F-CHRIsrYBOx'CHEW_HEAc)RILL.]_:JV_:. swAS_ASPHALT -i • OIPROTECTIVEI
I _ gravelly SAND (SW) dark yellowish brown (10YR _STEEL CASING,

X 47 .:.:.: 4/6) 10 to 15% fines, fine to medium sand 30 c ( LOCKINGCAP
_ _0/4" SP "_ to 35% fine gravel (asphalt mixed in), moderate c d_GROUT

_-- CHEW 46 --\to high est K _/. _ -
-- 8ENTONIrE50 _AND (SP), yellowish brown (IOYR 5/6] dense, "_ PELLETSEALmoist, trace fines, fine sand, trace gravel,

43 highestK j

X 8 I "f --2-}nch IO, SCH4
I GE0-i 16 , -- _ A feet-as above, 10 to 15% fines, very moist -- 40 PVCCASING -
× TECH20 ! '--"

- _ 22 SAND (SP}, yellowish brown (10YR 5/6}, wet, 5 to _ --WATER LEVEL@510% fines, fine sand, high est K '--' feet on 8/6/9I
50 I --

6 -- _0/4ii -- ---- --

--PLAYER LEVEL8
!2 i_i 6.5 feet on
32 I __ 7/30/9I

43

d- CHEM 7 -- @8 feet-as above, olive (5Y 4/3} i__--i -

14

20 _(_ SC clayey SAND (SC) and silty CLAY (CL], dark olive J_I.,_--FILTERPACK,
8 CL (5Y 3/4), dense, wet, 30 to 100% fines, fine ' [--[ 12-I6 SAND

_ sand,moderateest K :----: i -
0- GE0-B _:_--i

TECH 43 " '--

/ SC clayey SAND (SC) and SAND (SP), dark olive (SY : I---E'] .--2-inct7 [O,17

34 // SP 3/4), dense, wet, 10 to 30% fines, fine sand .... i 0.010 inc/7

_- 50/4" / _ moderate est K ' i_[ SLOTTED,SCH40 _/ [_1 PVCCASING

i 17 SP SAND (SP}, dark olive (SY 3/A], dense, wet, 0 to I--.

GE0- 23 10%fines, fine sand, high est K .__.--

TECH50/2" --

_4- CHEM 28 ' ii -- @ 14 feet-as above, product odor (mothballs} .... EAOCAP

30

TOTAL DEPTH 15.5 feet --_---BOTTOH OF

16- _ BOAZNG155 _feet

18- - -

DRILLING METHOD/RIG TYPE AUGER/MOBILE B-40 DRILLING CONTRACTOR/DRILLER EXP. GEOSER./DAVE RYAN

HOLE DIAMETER 8.35 INCHES BIT TYPE HOLLOW STEW AUGER

TOTAL DEPTH OF BORING 15.5 FEET WELL. COMPLETION DEPTH 14 FEET



JAMES M.MONTGOMERY
CONSULTING ENGINEERS,INC.

PAGE 1 OF 1
365 LENNONLANE, WALNUT CREEK, CALIFORNIA, 94598 / (415} 975-3400

_-.-KING/WELL NUMBER 8-08-05 CLIENT PRC/US NAVY
rATE STARTED 8/7/9I COMPLETED 8/7/9I PROJECT/JMM PROJECT NO. NAS ALAMEOA/2738.0255

ELEVATION IO. 52 FEET GEOLOGIST KAREN KRAMER

c5 _ _ _n GEOLOGICDESCRIPTION COMMENTSr_ _
_ L_] Z _ _ .j

n ._ n £..)

_ _ %- _ _ _ .
rr" o

(z3 rn _ (z3

V.._ AS ASPHALT

I CHE.20 ".'. GP sandyGRAVEL(GPI,olivebrown 4/31,dense,
X 40 GC _ moist, 10 to 15%fines, 20 to 30%sand, fine

//
- 45 1.3 SP 7 qravel and asphalt, high est K

2- _ 26 -_---clayey GRAVEL (GC), light olive brown (2.5¥ 5/4)

I GEO- 40 very dense, moist, 20 to 30% fines, 10 to 15%TECH 36 1.7 Lsand' fine gravel, moderate to low est K
CHEM 14 -SAND (SP], light olive brown (2.5Y 5/3], dense,

4- 26 _ SP -_moist, 5 to _0%fines, fine sand, high est K

40 3.5 d]" GP _AND (SP) and sandy GRAVEL (GP), light olive

i -_ brown (2.5Y 5/3), very dense, moist to wet, 10 to

40 SP \30% fines, fine sand, fine gravel, moderate est K

__ 50 L__SANO (SP), light olive brown (2.5Y 5/3), very

50/2" -_ _dense, moist to wet, 10 to 15% fines, fine sand, ! DEPTH TO WATER=6.5 feet26 \High est K
L

30 q# 6.5 feet-wet, some shell fragments
36

d- CHEM 8 _ SC "- clayey SAND (SC), olive gray (5Y 4/2}, dense,

8 S/_/ wet, 20 to 30% fines, fine sand, moderate est K
8 3.5 /./_/ CL sandy CLAY (CL), o]ive gray (5Y 4/2}, very stiff,

15 _ moist, fines, _0 to 20%sand, low est K
I0- GEO- 25 SP SAND (SP}, dark olive gray (SY 3/2}, dense, wet,

TECH 39 10 to 15%fines, fine sand, high est K

10

I2- - 20 -

2o

I GE0- 30 ITECH 40
14..... _

CHEM20 I_
30 @ 14.5 feet-as above, strong odor (mothballs}

36 0
TOTAL DEPTH 15.5 feet

16- - ___

_ i
L

DRILLING METHOD/RIG TYPE AUGER/HOBILE B-dOORILLING CONTRACTOR EXPLORATION GEOSERVICES

HOLE OIAMETER 8.35 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL (DEPTH OF BORING I5.5 FEET DRILLER OAVE RYAN



JAMES M.MONTGOMERY

CONSULTING ENGINEERS, INC. PAGEIOF !
365LENNONLANE,WALNUTCREEK,CALIFORNIA,94598/ {415)975-3400

B,j_[NG/WELL NUMBER B-08-07 CLIENT PRC/US NAVY

OATE STARTED 8/13/gl COMPLETED 8/i3/91 PROJECT/JMM PROJECT NO. NAG ALAREDA/2738. 0255

ELEVATION I0. g2 FEET GEOLOGIST RICH HALKET

z o co GEOLOGICDESCRIPTION COMMENTS• (.O
0 _ rm .--I .<{

]Z Z
-- _ tiC) J

n O g
co _ -=_ _= z _-
O "1- _ O

Cr_ CD _ rj3

_ AS ASPHALT
CHEMHAN05.0 SM X._

- _UGEF _ silty SAN0 {SM}, brown (5YR 3/3}, very dense,
to moist, 25-30% fines, very fine to medium sand,

p_ 2' 3.1 _, , trace gravel, moderate estimated K
- CHEM 50 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

25
4-

GE0- 50
4.3 to 4.5 feet-as above, gravel layer

TECH50/6 8.8
I 0EPTH TO WATER=5 feetCHEM30 @5 feet-as above, wet

4O

6- 50/58.2
12

GE0- 42

TECH 50 6.9

u- 12 @ 8 feet-as above, 10 to 15% fines, very fine to
fine sand slight mothball odor

28

22 8.2

4
10-

2

2 7.5

12 " " CL CLAY (CL), very dark gray (5Y 3/1), medium stiff,
wet, fines, 10 to 15%very fine sand, low est K

30
J2-

44 6.3

CHEM 15 _/._ SC clayey SAND (SC), dark gray (2.5Y N4/), dense,

22 // wet, 20 to 25X fines, fine to medium sand,
// moderate est K

33 7.5 //
14 - //

20 //
GEO- 20 //

//
TECH 20 5.2 _K

TOTAL DEPTH 15.5 feet

16-

I
DRILLING METHOD/RIG TYPE AUGER/MOBILE B-4ODRILLING CONTRACTOR EXPLORATION GEOSERVICES

HOLE DIAMETER 8.35 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING I5.5 FEET DRILLER DAVE RYAN



JAMES M.MONTGOMERY
CONSULTING ENGINEERS,INC. PAGEIOFI
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / {415} 975-3400

GORING/WELL NUMBER 8-08-08 CLIENT PRC/US NAVY

EATE STARTED 8/05/9I COMPLETED 8/05/9I PROJECT/JMM PROJECT NO. NAS ALAMEOA/2738.0255

ELEVATION 10.71 FEET GEOLOGIST KAREN KRAMER

z o _ GEOLOGICDESCRIPTION COMMENTS

• _ _ _ d

V_ AS ASPHALT

I CHEM HANOI
-k

72 SW
__-gravelly SAND CSW/ dark brown (IOYR 3/31 very" AUGEA..... '

to _'"'"': dense, moist, 10 to 15% fines, fine to medium
2' 94 ".'.'" sand, 30 to 40% fine gravel, moderate est K,

2-I L::::L:
CHEM50/3" ....... --_hydrocarbon odor

50 L.......r '_ 2 feet-as above, change in color to dark

5.2 SP _ yellowish brown (10YR 4/4), 20 to 25% fines,
hydrocarbon odor

i _0/3" -- _AN0 (SP), light olive brown (2.5Y 5/4), dense,

4-- GEO- 16 moist, 5 to 10% fines, fine sand, high est K

_ TECH 36 6.8 _ 4.7 feet-as above, some clay fragments _ DEPTH TO WATER=5feet26

SAND (SP), olive brown (2.5Y 4/3), dense, wet,
48

_- -- 10 to 15%fines, very fine to fine sand, high -
50 6.8 est K

i ,426 @7 feet-as above, abundant shell fragments

_ 2t 6.8

_- CHEM 7 -- @ 8 feet-as above, olive (SY 4/4)

7

6 9.9

0- 2 @ g.5 feet-as above, olive gray (5Y 4/2)2
GEO- _0 8.3 SM silty SAND (SM), 30 to 40% fines

TECH 10 i
18 @11.5 to 11.8 feet-clay layer

_- 20 9.9 --

5 /, SP I SAND (SP),as above,mixedwithclayeySAND (SO),

GEO- 14 /'_.,_'_ olive gray (5Y 4/2), medium dense, wet, t0 to 40%

TECH _5 7.8 fines, fine sand, moderate est K

CHEM 4 _,/',/_, CL sandy CLAY (CL), dark gray (5Y 4/1), medium3 _/ stiff, moist, 80 to t00% fines, fine sand, low

4 6.2 _'_ est K

-'--IOTAL DEPTH 15.5 feet /__x

3766

- -

DRILLING METHOD/RIG TYPE AUGERMOBILE B-40DRILLING CONTRACTOR EXPLORATION GEOSERVICES

HOLE DIAMETER 8.35 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING I5.5 FEET DRILLER DAVE RYAN



JAMES M.MONTGOMERY
CONSULTZNG ENGINEERS, INC.

PAGE I OF i
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (415} 975-3400

gORING/WELL NUMBER B-08-09 CLIENT PRC/US NAVY

,EATE STARTED 8/07/9] COMPLETED 8/07/9] PROJECT/JMM PROJECT NO. NAS ALAMEDA2738.0256

>' _VATION ]0. 72 FEET GEOLOGIST KAREN KRAMER

CDZ GO
c5 _ _ o _n GEOLOGICDESCRIPTION COMMENTSd

_-_ _. -_ _ _ d

V _ AS ASPHALT

I CHE "-k
HAND 56 SW

_X-gravelly SAND (SW} dark yellowish brown HOYR- kUGEF ',:::
to ...... 4/4), dense, moist 20 to 30% fines, fine to

__ 3.5 ....".'.'.'.. _ medium sand, 30 to 40% gravel, moderate est K

SP SAND (SP}, light olive brown (2.5Y 5/4}, loose,
moist, 10 to 15% fines, fine sand, high est K

4- iGEO-:36 --

TECH 47 7.9/// SC clayey SAND (SC}, olive (5Y 4/3), very dense,

_ 36 _//S moist, 30 to 40% fines, fine to medium sand,

I CHEM 20 20 to 30%, gravel, moderate est K, pieces of6- 40 [:.:.:.:l sP red brick

50 9 [::::: -X-SAND (SP}, olive gray (5Y 4/2}, dense, wet, tO !

i ....

25 ...'i to 15%fines, fine sand, high est K DEPTHTO WATER=6.5feet

50 ..... _ 7 feet-as above, light olive brown (2.5Y 5/4)
50 13.4 ..... wet

_- !>:<.:! --
CHEM 18

29 '.'.'.'.':

17 14 L'.'.'.'4

10- X 3 :....:
! - _GEO- 4 ......

_ TECH 19 clayey SAND (SC), olive (5Y 4/4), medium stiff,
13.4_/ SC wet, 30 to 40% fines, fine sand, moderate to law

6 _/'/_,// est K, some layers of sandy clay8 2"/,
30 15 SP SANO (SP), dark olive (5Y 3/3}, medium dense,

17 wet, 10 to 20% fines, fine sand, high est K

GEO-28

TECH 30 15.5 @ 13.5 feet-as above, some layers of clay

CHEM 7 -_ 14 feet-as above, hydrocarbon odor

8

9 12.3//// CL sandy CLAY (CL), dark olive (5Y 3/3), stiff,
-I moist to wet, fines, 20 to __d, low

.q'OTAL DEPTH //" il_q>" "-11___,'_..,_

Is- {?i" 3766

DRILLING METHOD/RIG TYPE AUGER/MOBILE B-4ODRILLING CONTRACTOR EXPLORATEON GEOSERVICES

HOLE OIAMETER 8.35 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING ]5.5 FEET DRILLER DAVE RYAN



JAMES M.MONTGOMERY

CONSULTING ENGINEERS, INC. PAGE i OF I
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415} 975-3400

PORING/WELL NUMBER B-08-I0 CLIENT PRC/US NAVY

3_TE STARTED 8/7/9I COMPLETED 8/7/9I PROJECT/JMM PROJECT NO. NAS ALAMEDA2738.0255

E__EvATION 10. 99 FEET GEOLOGIST KAREN KRAMER

z o GEOLOGICDESCRIPTION COMMENTS• _ _n

___ . ... _ I u_ _'_
G) _ _ -r iJ

' i o AS ASPHALT
! :HB 4AND 3091 _:.. k_

.. SW L gravelly SAND (SW), light olive brown (2.5Y 5/4),-_ ,UGEF .,
..-. dense, moist, I0 to 25% fines, fine to mediumto .•..
.. sand, 20 to 30% gravel, moderate est KI

24 3.5' .:.:... _
SP SAND (SP), light olive brown (2.5Y 5/4], very

dense, moist, iO to 15% fines, fine sand,
6.2 high est K

40
44

3E0. 50

TECI 50
4
' :HEI 8
!

20 1:1 SW gravelly SAND (SW), olive (5Y 4/3), dense, moist
.:. 20-30% fines, fine to medium sand, 30-35_

6-- 39 4.6 :.: gravel, moderate est K I DEPTH TO WATER=6.5 feet40 SP

50 SAND (SP), olive gray (5Y 4/2) at the top, light
olive brown (2.5Y 5/4) with depth, very dense

__ 50/5 I0.2 wet, 10 to 15% fines, fine sand, high est K,
CHEi 15 clay fragments at the top, some shell fragments

20

25 6.8

I 9
10- BE0-15

TECHi 5 6.8 "/ CL sandy CLAY (CL), olive (SY 4/3], stiff, wet,

. _i t_ " SM \fines, 10-20% sand, low est K\
17 -silty SAND (SN), olive (5Y 4/3), stiff, wet,

t"2- i t6 10.6 - fines, 10-20% sand, low est Ki
6 _ SC clayey SAND (SC), dark olive (5Y 3/3], medium

V. dense, moist to wet, 20-25% fines, fine sand,
GEO-iII Z moderate to low est K

TECH!15
_4- CHEMi16 :: SP SAND (SP), dark olive (5Y 3/3), medium dense,

i wet, 10-15% fines, fine sand, high est K,
t3 .. productodori> \

i 9 9.5 // CL _-sandy CLAY (CL), dark olive (5Y 3/3), stiff,

__ i _\wet, fines, 20-z5%sand, tow_
-TOTAL DEPTH 15.5 feet .'_-_-_ ,,_O_'X\

18-

DRILLINGMETHOD/RIG TYPE AUGER/MOBILE O-40 DRILLING CONTRACTOR EXPLORATION GEOSERVICES

HOLE DIAMETER 8.35 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING I5.5 FEET DRILLER DAVE RYAN



JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC. PAGEI OF I
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415) 975-3400

50RING/WELL NUMBER B-08-11 CLIENT PRC/US NAVY

2ATE STARTED 7/30/91 COMPLETED 7/30/91 PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738.0255

ELEVATION I2.25 FEET GEOLOGIST KAREN KRAMER

(-9 CO
z o co GEOLOGICDESCRIPTION COMMENTS

co o _ _/

I . SM silty SAND (SM), dark yellowish brown (10YR 3/6),_ I CHEMHAN0 loose, moist, 30 to 40% fines, fine sand,

_UGEF >:<. SW \moderate est K, abundant rootsto ...

N , light olive brown (2.5Y 5/41, medium
dense, moist, 5-10% fines, fine sand, high est K

4-ICHEM
I

6 SAND (SP), light olive brown (2.5Y 5/4}, loose, ! DEPTH TO WArER=5.O feet

I wet, I0-15% fines, fine sand, nigh est K, some
7 _ clay fragments

6- B
5

6 as above,withoutthe clay fragments,wet

il

5

GEO- iO

TECH 7

CHEM 7

I"0- 7 # " S C l I clayey SAND {SC), olive {5Y 4/3), medium dense,

3 _ wet, 20-30% fines, finesand, moderateest K
5 CL CLAY, olive (5Y 4/4), soft, wet, 100% fines, low

12- 9 ---SAND (SP), and clayey sand (SCl, olive (SY 4/3),
medium dense, wet, I0-30% fines, fine sand,

I GEO- 8 _ moderateto highest K
TECH 12

18 i!
14- CHEM 7 _////. SC - clayey SAND (SC), dark olive, 30-40% fines, fine

hs1i : SP and
21 - -SAND (SP}, dark olive (5Y 3/4), medium dense,

moist to wet, 5-10% fines, fine Eaz[cLbigh est K,

_ WOTAL DEPTH ,5.5 feet :___

18- . 3766 l_l -

DRILLING METHOD/RIG TYPE AUGER/i_OBILE B-4ODRILLING 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. PAGEIOF;
385 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415) 975-3400

_MING/WELL NUMBER B-08-12 CLIENT PRC/US NAVY
:_ATE STARTED 8/13/9! COMPLETED 8/]3/91 PROJECT/JMM PROJECT NO. NAS ALANEOA/2738.0255

ELEVATION I2.84 FEET GEOLOGIST RICH HALKET

z _ [ _ GEOLOGICDESCRIPTION COMMENTS

_ Z _

_ AS ASPHALT4AND _

]HEM UGEF SP _x-SAND (SP) yellowish brown (IOYR 5/4) mediumto ' '
5' dense, I0-15% fines, fine sand, moderate est K

__

/_ CL sandy CLAY, (CL),brown (IOYR 5/3), medium
/A dense, damp, fines, 25-30% fine sand, tow est K

4- _4
/A SC clayey SAND (SC), brown (_OYR5/3), medium dense,
/A damp, 20-25% fines, very fine to fine sand, low

CHE_ 16 /_ est K

47 _/_ @ 5.5 feet-as above, orange-brown, very dense
_ 50 6.3 SP SAND (SP), light olive brown (2.5Y 5/3), medium

24 dense, damp, 10-15% fines, fine to medium sand,

27 moderateest K

40 4.4

CHEMI 20

26 ! DEPTHTOWATER=9.Ofeet30 7.5

20

1 GEO-I 14 /A SC clayey SAND (SO),olive gray (5Y 5/2), medium
dense, wet, 20-25% fines, fine sand, low to

TECH44 12.( moderate est K
6

6

6 6.6 _ CL CLAY (CL), olive (SY 5/3), hard, wet, fines,

20 SM.... F\low est K

GEO-25 ill i /Li silty SAND (SM), olive (5Y5/31, mediumdense,

TECH 25 4.8 | wet, 20-25% fines, fine to medium sand, low tomoderateestK
i CHEM 25

25

25 5.6 - as above, odor, (moth balls) __

I
DRILLING METHOD/RIG TYPE AUGER/HOBILE B-4ODRILLING CONTRACTOR EXPLORATION GEOSERVICES

HOLE OIAMETER 8.35 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING 15.5 FEET DRILLER OAVE RYAN



JAMES M. MONTGOMERY
CONSULTING

,-L,_,-L,,-,-mr,LINblINLLHb,INC. PAGE I OF I
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415) 975-3400

.:NG/WELL NUMBER HW-IO-OI CLIENT PRC/US NAVY

-_ STARTED 8/5/9I COMPLETED 8/5/9I PROJECT/JMM PROJECT NO. NAS ALAMEDA2738.0255

ELEVATION 10.52 FEET, TOP OF CASING GEOLOGIST RICH HALKET

_ _ _ _ GEOLOGICDESCRIPTION WELLDIAGRAM
CO _ C d

-r" .,_

CHEM _AND 'V_ CN CONCRETE CI4qISTYBOX,

.... _ PROTECTIVE
UGEF 1.1.'..3SW _--X-gravellY SAND (SW) very dark grayish brown (IOYR STEEL CASING,to .:.:.:.

5' ::::::: 3/2), dense, moist, I-5% fines, fine to medium LOCKINGCAP
....... sand, 10-15% fine to coarse gravel, I-3% cobbles/ _ /GROUT

-J- L::L? - boulders,moderateest K, some metal debris
• • • •

.... SP -SAND (SP), yellowish brown (IOYR 5/6), medium
- dense, moist, 10-15% fines, fine to medium sand, PELLETSEAL

moderate est K IO, SCH

I i .__., /_40 PVC CASING"_-. FILLER PACK,

/
CHE_ 19 @ 5 feet-as above olive (5Y 4/4) wet __; #2-15SAND, , LIWATERLEVEL@

37 i. / 4.42 feeton
8/29/91

!_ 41 2.2 .--. WATERLEVEL@
19 .... 5.0 feeton

GEO- 24 i @ 7 feet-as above, olive, (5Y 513) ..... 8/5/9!

TECF28 4.4 ii __[':
CHE_19 ._.1:

24 i
274.4 : --:i
9

GE0- 13 _ 10 feet-as above

TECF 14 5.5 1 :_-: IO,
I O.010 inc17

I --- CL CLAY (CL), olive (SY 5/3}, soft, wet, fines, low SLOTTED,SCH40
i_- / / / est K PVC CASINGII 2.2 ///

i : SP SAND (SP), olive (5Y 5/3), loose, wet, I0-15%
. fines, fine sand, high est K

GEO- 2 : :..

TECF 3 3.8 //" CL CLAY (CL), black (7.5YR N2/), soft, moist, fines,
!4 .... low est K CAP -

CHEIv 4 ,.//
11 //:/ SC clayey SAND (St}, black (7.5YR N2/), medium dense

//./ - wet, 15-20% fines, fine to medium sand, moderate

17 3.3 ,/.., est K, abundant shell fragme_ _---80TTOHOF

_- -_0TAL DEPTH 15.5 feet ___/__ BORINGI5.5
. feet

5:RILLING METHOD/RIG TYPE AUGER/MOBILE B-40 DRILLING CONTRACTOR/DRILLER EXP. GEOSER./D. RYAN

_OLE DIAMETER 8.35 INCHES BIT TYPE HOLLOW STEM AUGER

_,TAL DEPTH OF BORING 15.5 FEET WELL COMPLETION DEPTH ]4.0 FEET



JAMES M.MONTGOMERY
CONSULTING ENGINEERS,INC.

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

• : NG/WELL NUMBER fqW-lO-02 CLIENT PRC/US NAVY

'E STARTED 8/2/91 COMPLETED 8/2/91 PROJECT/JMM PROJECT NO. NAS ALAMEDA2738. 0256

ELEVATION 11.00 FEET, TOP OF CASING GEOLOGIST KAREN KRAHER

u_ GEOLOGICDESCRIPTION WELLDIAGRAM,.-4

V--_)_ CN CONCRETE °o_.r--- i o_I°' C_ISTYBOX'PROTECTIVE0.2 SP AND (SP), light olive brown (2.5Y 5/4),loose, STEEL CASING,

m , .c c LOCKINGCAP
oist 5 to 10% fines, fine sand, high est K 'o. 0

.c _ _ GROUT...... _-SAND (SP),as above,loose .o..

_ "_BENTONITE
• __ PELLETSEAL

-- / 2-inch IO, SCH
40 PVC CASING

_ I_ ----WATERLEVEL @

SAND (SP}, olive brown (2.5Y 4/4), medium dense 74.88 feet on
• " wet, 10-20% fines, fine sand, high est K I18/29/9!

I
0 _ WATERLEVEL @ --

6.5 feet-as above, color change to olive :_-: 5.0 feet on
z (5Y 4/4) r--. 8/2/9I

0.8
I I I I_ I_IF_L_ER PACK . --

#2-16SAND

L
1.3 I.__:. 2-inch IO, --

: O.OiO inch

2.4" .--. SLOTTED,SCH 40
i i:!_!": PVC CASING

@ 11.5 feet-as above, with some shell fragments

2.9_/< SC -"-clayey SAND (SC), olive (5Y 4/3), medium dense,
wet to moist, 20-30% fines, fine to very fine
sand,moderateestK :.....' --ENG CAP

2.4.:.-::iSP SAND (SP) olive (5Y 4/3) medium dense, wet
l I 10-15% fines, fine sand, high est K . --

: :::

4.5 Ill SM silty SAND (SM), dark olive (5Y 3/3), abundant : ,
_h=l 1 4=,-,_g,,,=,_4-= - BOTTOMOr

!6- DEPTH 15.5 feet BORING15.5
feet

!8-

C'RILLING METHOD/RIG TYPE AUGER/MOBILE B-40 DRILLING CONTRACTOR/DRILLER EXP. GEOSER./O. RYAN

HOLE DIAMETER 8.35 INCHES BIT TYPE HOLLOW STEM AUGER

:OTAL DEPTH OF BORING 15.5 FEET WELL COMPLETION DEPTH 13 FEET



JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC.

PAGE 1 OF 1
355 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415} 975-3400

:NG/WELL NUMBER AlW-lO-03 CLIENT PRC/US NAVY

: STARTED 8/1/9I COMPLETED 8/1/9I PROJECT/JMM PROJECT NO. NAS ALAMEDA2738. 0256

ELEVATION 10.15 FEET, TOP OF CASING GEOLOGIST KAREN KRAMER

z _ _ _ GEOLOGICDESCRIPTION WELLDIAGRAM

c,ol ,,_

_ _ CN_ CONCRETE _o _ _[__ C/{_q]S TY _0X,l CHEM 7.6 SP PROTECTIVESTEEL CASING,
7 SAND (SP), light olive brown (2.5Y 5/4},loose a .c LOCKINGCAPb

/_ 9 5.7 I --_moist, 0 to 5% fines, fine to very fine sand, o._ .Do_

__high est K _ o.c ZGROUT
___ BENTONITE

CHEM 6 -_AND (SP), @ 1.5 feet-as above, some pieces of _z,_.._TPELLET
k b • SEAL7 lack glassy material _-2-inchIO, SCH

8 11.9 -SAND (SP}, wet, color change to olive brown

( ____40 PVCCASING
J- GEO- 88 _ (2.5Y 4/4}, 10-15% fines ;. _. Z_WATERLEVEL @ _

:--: 13.5 feet on
TECH 24 6.1 __ 18/1/91

I -- LWATERLEVEL -20 @5 feet-as above, trace pieces of black glassy

__ 20 material . ; -- 3.59 feet on
30 6._. -- i ..i--. 8/29/9! --

8 SAND (SP) as above,colorchangeto olive ' ""--P 1-

13 (5Y 414) . . .i:__ ..

24 8.I . __

6 -- , .... _ FILTERPACK, --
• i :--( ' #2-16SAND

GEO-11 ' .--.•

TECHtl 9.0• -- '

CHEM8 L . .... ,

i,J 20 . __= 2-inch [0, -.
• -- O,OlOinch

39 6.1 ' ! --.. SLOTTED,SCH40

10 i i ': _ PVCCASING -i

!2 19 _ ;
19 7.1

18 • --

GEO- 23 . @ 13 feet-as above, color change to dark olive ..; ., E/W_CAP

TECH 28 8.1 ;i;; (5Y 3/3}, abundant small shells

!4-- CHEM 23 " ii ' -- @ 14 feet-as above, wet, abundant small shells,.

30 .. i;;;. slight H2S odor

26 10.4;;;;

TOTALDEPTHI_5.5feet _ ' -_ BOTTOMOF
BORINGI5.5 _

ORILLING METHOD/RIG TYPE AUGER/MOBILE 8-40 DRILLING'CONTRACTOR/DRILLER EXP. GEOSER./D. RYAN
_OLE DIAMETER 8.35 INCHES BIT TYPE HOLLOW STEAl AUGER

TOTAL DEPTH OF BORING .I5.5 FEET WELL COMPLETION DEPTH 13.0 FEET



JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC.

PAGE I OF 1
365 LENNONLANE, WALNUT CREEK, CALIFORNIA, 94598 / (415} 975-3400

:NG/WELL NUMBER B-I0-04 CLIENT PRC/US NAVY

£ STARTED 8/2/9I COMPLETED 8/2/91 PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738.0256
/ATION II.03 FEET GEOLOGIST KAREN KRAMER

Iz
• o _ GEOLOGIC DESCRIPTION COMMENTS

j Z:_ _ j

_ 0

HAN[ 4.0 # _ CN
CHEM&UGE SP SAND (SP), light olive brown (2.5Y 5/6), moist,

to 5-10% fines, fine sand, high est K
5'

DEPTH TO WATER=4.7 feet
CHEM 8 @ 5.0 feet-asabove, i0-15%fines,wet

27

45 4.5

16

25

26 6.6 _ 7.5 feet-as above, color change to olive
(5Y 4/4), (SP)

6

GEO- 16

TECH 21 5.6

CHEM 8 II SM silty SAND (SM}, olive (5Y 4/4}, medium dense
10 i2 wet, 20-30% fines, fine sand, moderate est K

20 5.0

3

1

2 _ CL CLAY (CL], olive (5Y 4/4], soft, moist, 100%
- fines, low est K3 C/

GEO-I4 ,/_ @ 13 feet-as above, with sandy clay and shel]s
TECHI

5 5.0 ,/_,

CHEMI11 _,
19 ii SP SAND (SP), olive gray (5Y 4/2), medium dense,

•. - wet, I0-15% fines, fines sand, high est K,
22 6.1 .. abundantsmall shells

I_ - -X-FOTALDEPTH15.5 feet

i

I

I
DRILLING METHOD/RIG TYPE AUGERMOBILE B-4ODRILLING CONTRACTOR EXPLORATION GEOSERVICES

,:OLE DIAMETER 8.35 INCHES BIT TYPE HOLLOW STEM AUGER

;13TAL DEPTH OF BORING 15.5 FEET DRILLER DAVE RYAN



JAMES M.MONTGOMERY
CONSULTING INC. PAGEIOFI
365LENNONLANE,WALNUTCREEK,CALIFORNIA,94598/ (415)975-3400

,;NG/WELL NUMBER MW-]]-O] CLIENT PRC/US NAVY

-E STARTED 5/25/9] COMPLETED 6/25/9] PROJECT/JMM PROJECT NO. AlAS ALAMEDA/2738. 0255

: . ELEVATION I2.35 FEET, TOP OF CASING GEOLOGIST KAREN KRAMER

Z u_ (,..9.-. o u_ GEOLOGIC DESCRIPTION WELL DIAGRAMCI3

O0 _ _., .,:(

,V _, CN_] CONCRETE °o_J _"o_ CI_ISTYBOX'PROTECTIVE TEELCAS .,
- | CHEM!8 1.0//./_SC clayeySAND(SO),darkyellowishbrown (IOYR4/41 0 LOCKINGCAP

medium dense, moist 30-40% fines, fine to medium o c o

I14 ' o#//>p_ sand 5-10% gravel low to moderate est K, o o_-_GROUT

_a P i o --

CHEM23 3.1. SP bundant 2" clay fragments o o

25 _ -SAND (SP}, dark yellowish brown (,OY 4/4}, m0ist, _ Y//_--BENTONITE

37 5 to _0% fines, hlgh est K _.._ PELLET SEAL

24 1.0 " z2_inch IO, SCH _3- GEO-j30 : -- , .,__,'--", 40 PVC CASING

TECH41 I .--.
L -- FILTER PACK,

CHEM 29 0 i; @ 5.0 feet-as above moist :'--''-' ;_: #2-16SANO
30 -" ---72-inchIO,

O- 34 0 -- CLAY (CL), pale olive (5Y 6/3), dense, moist, ::i_i 0.010 inch --

129 _/_/_ CL fines' low est K' shell fragments and gravel ;'I_I SLOTTED'SCH4OGEO-3410 O0 SC F\_-'_atuppermost contact "--'.-=-.-TPVCCASING

: _ ' --WATER LEVEL @
TECH 13 clayey SAND (SC), dark yellowish brown, medium

F'- dense, moist to wet, 30-50% fines, 5-10% gravels ___ 7.5 feet on _

fine to medium sand, low to moderate est K, some /6/26/9i
9 \sheli fragments .--. WATER LEVEL @

_k_c -- 8.14 feet on7 layey SAND (SC}, dark olive (5Y 3/3), wet, 30- _8/22/9!

_0- I 0 __ CL __ 40% fines, fine to coarse sand, I0-15% gravel, _

/

0 \Migh est K, somes_ell fragments _EI_CAP --
0 -CLAY (CL}, dark olive (5Y 3/3), soft, moist,

! 0 fines, low est K, bededding planes separated

12- 6 by silts and fine sand-- -- HOLE PLUG --
8 @ 12.0 feet-as above, burrows present BENTINITE SEAL

TECHso/6" • | clayey SAND (SC), dark olive (5Y 3/3), dense,

moist, 25-30% fines, fine to medium sand,

i -_ moderate est K, shell fragments along bedding --

I_4- CHEM 21 1.0 lanes

50/4" n clayey SAND (SC), light olive brown {2.5Y 5/6), "( BOTTOM O_

\ dense, moist to wet, 30-40% fines, fine to medium BORING 15 feet

_Isand, moderate est K

I_- --LTOTAL DEPTH 15 feet ....,(

DRILLING METHOD/RIG TYPE AUGER/MOBILE 8-40 DRILLING CONTRACTOR/DRILLER EXP. GEOSER./J. COLLINS

_OLE DIAMETER 8.35 INCHES BIT TYPE HOLLOW STEM AUGER

?r)T_L DEPTH OF BORING ]5 FEET WELL. COMPLETION DEPTH 9.5 FEET



JAMES M.MONTGOMERY
CONSULTING ENGINEERS,INC.

PAGE 1 OF 1
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (415) 975-3400

_j41NG/WELL NUMBER MW-11-02 CLIENT PRC/US NAVY

_.\TE STARTED 5/25/'91 COMPLETED 5/25/9I PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738.0255

gEE. ELEVATION I2.03 FEET, TOP OF CASING GEOLOGIST KAREN KRAMER

GEOLOGICDESCRIPTION WELLDIAGRAM

CONCRETE BOX,
PROTECTIVE

SAND (SP), yellowish brown (IOYR 5/4), STEELCASING,
loose, moist, 5-I0% fines, fine to medium LOCKINGCAP
sand, 5-10% fine gravel, high est K, some
shell fragments

1.5 feet-as above, except no gravel, moist

ly SAND (SW), dense, moist, 30-35% fines, PELLETSEAL

fine to medium sand, 20-25% fine gravel, ID, SCH
moderate est K 40 PVCCASING

(SP), yellowish brown (IOYR 5/4), moderate LEVEL@
est K 4.88 feet on

(SP), yellowish brown (IOYR 5/4), dense, 8/29/91
moist, 5-10% fines, fine to medium sand, high TERPACK,
est K #2-16SAND

ly SAND (SW) and clayey SAND (SC), LEVEL#
yellowish brown, dense, moist, 20-40% fines, 7.0 feet on
fine to coarse sand, 0-40% gravels, moderate 5/25/9!
est K ID,

0.010 inch
6.5 feet-as above, SAND (SP) _ SLOTTED,SCH40

gravelly SAND (SW) PVC CASING

)raveliySAND (SW), dark olive (5Y 3/4), medium CAP
dense, wet, 30-35% fines, 30-35% gravels

(CL), dark olive (5Y 3/4), soft, wet,
fines, moderate est K, thin sand interbeds

(CL), @ 8 feet-as above, moist, no sands

SAND (SC), @ B.5 feet-as above

(CL),@ 9.5 feet-asabove,somesandand PLUG
sands and shells BENTINITESEAL

11.5 feet-as above, black sand with shells

SAND (SC), mottled yellowish brown

(IOYR5/7), dense, moist, 30-40% fines, fine to _----BOTTOMOF
medium sand, moderate est K BORING15.0

DEPTH 15 feet feet

L__

DRILLING METHOD/RIG TYPE AUGER/MOBILE 8-40 DRILLING CONTRACTOR/DRILLER EXP. GEOSER./J. COLLINS
HOLE DIAMETER 8.35 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING I5 FEET WELL COMPLETION DEPTH 9.5 FEET



JAMES M. MONTGOMEFIY
CONSULTING ENGINEERS, INC.

PAGE I OF I
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (415) 975-3400

-:NG/WELL NUMBER MW-11-03 CLIENT PRC/US NAVY

'z STARTED 6/25/91 COMPLETED 6/25/9t PROJECT/JMM PROJECT NO. NAS ALAf4EDA/2738. 0255

ELEVATION II.4I FEET, TOP OF CASING GEOLOGIST KAREN KRAMER

• Z cr _ (.,'3
o _ _ ._- o__ _n GEOLOGIC DESCRIPTION WELL DIAGRAM-cO
Z _--*C

el:

V o_ AS m ASPHALT CHRISTYBOX,CHEM 0.9 ..-. ,

50/5'350.9 S_Sp -I___'gravelly SAND (SW), light olive brown (2.5Y 5/3) _ PROTECTIVE
, STEELCASING,

dense, moist, 20 to 25% fines, fine to medium !_ LOCKINGCAP2- : _sand, 25 to 30% fineto coarsegravel,moderate--_est K GROUT19 voL O

GE0- 37 -SAND (SP), light olive brown (2.5Y 5/3), very

TECH50/5, - dense, moist, 5 to 10% fines, fine to medium BENTONITE
• _ sand, 0 to 5% fine gravel, high est K PELLET_AL

CHEM36 2.0 __4
33 -- _ 3.5 feet-as above, very moist ' • 2-inc# IO, SCH40 PVC CASING

35

7 0.9 @ 5 feet-as above olive brown (2.5Y 4/4), wet _ WATERLEVEL @5
feeton6/25/9!

25
WATERLEVEL #

°- 30 5.85 feeton
GEO- 7 O.9 7/i5/91

TECH 15 @ 7 feet-as above trace shell fragments -z PACK,
#2-15SAND

20

"_- CHEM 6 @ 8 feet-as above dark olive gray (5Y 3/2), ID,

5 wet, 25 to 30% fines O.OlO inchSLOTTED,SCH40
4 PVCCASING

I 4.7 /": SC, _ @ 9.5 feet-2 inches of clayey SAND (SC), dark CAP
O- 0 _",/_ _olive gray (5Y 3/2}, moist to wet, 30 to 40%/ /

moderate est K
CL Ifines, fine to medium sand, low toY/.I

---CLAY(CL), dark olive gray (5Y 3/2], soft, moist,
8 ,., fines, low est K, silty partings
24 SP

! . . "SAND (SP), black, dense, moist, some shell PLUG
i0/4"0.9 SC fragments 8ENTINITESEAL

3E0- 27
_layey SAND (SC), olive (SY 5/4), very dense,_"J s

FECH i0/5"6.6 r>-> moist, 30 to 35% fines, fine to medium sand,
,iLl;, _noderate est K
4/2

_4 _HEM 25 2.8 4/2 layey SAND (SC), olive brown (2.5Y 4/4), with
50 'f./J' light gray mottling, 30 to 40% fines, fine to

z"_ _ medium sand, low to moderate est K, mottling BOTTOM OF

associated with root material BORING 15.0
_- --TOTAL DEPTH 15 feet feet

18-

DRILLINGMETHOD/RIG TYPE AUGER/MOB_TLE 8-40 DRILLING" CONTRACTOR/DRILLER EXP. GEOSER./J. COLLINS

HOLE DIAMETER 8.35 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING I5 FEET WELL COMPLETION DEPTH 9.5 FEET



JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC. PAGEIOF i
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415} 975-3400

:NG/WELL NUMBER MW-II-04 CLIENT PRC/USNAVY
"STARTED 5/25/9I COMPLETED 5/25/9I PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738.0255

ELEVATION 11.97 FEET, TOP OF CASING GEOLOGIST KAREN KRAMER

2 _ _n GEOLOGICDESCRIPTION WELLDIAGRAM

_ _ _' _n __

L 71 c zsTYBox.

I ,.V..._-A,,_S SPHALT I '!Io I PROTECTIVE

50/5" iiiiii _dense, 20 to 30% fines, fine to coarse sand, 30 LOCKINGCAPto 50% gravel, low to moderate est K GROUT

i - _ 1.5 feet-as above, 10 to 20% gravel 2-inch IO, SCH
40 PVC CASING

CHEM 18 0.9 _ --BENTONITE -

i PELLETSEAL
_0/6" SP SAND {SP), yellowish brown (IOYR 5/4), dense,

13 0.9 - moist, 5 to 10% fines, fine to medlum sand --WAFER LEVEL#5feet on 6/25/9!

24 i
G-- 28 --WATER LEVEL@

! , 4.3560. 9 5.3 feet on

27 - SAND (SP), dark olive (5Y 311), dense, wet, 20 to ---77/16/9]
30% fines, sand, 5 to 10% fine gravel in layers, _FILTER PACK,

_- - 5 0.9 _ layers,layers moderate est K, shell fragments in gravel #2-]GSAND -
!GEO-_ 12

TECHI 15 --2-inc17 IO,O.010 inc/7

0 CHEM t SLOTTED,SCH40 _
I PVC CASING

I _ CL CLAY (CL),dark gray (5Y N4/4), soft, moist to
- wet, fines, low est K, gradational contact over

7 2.8 approximately6 inches wlth overIylng sand
14

_2 - SAND (SP),blacK, dense, moist, 5 to I0% fines, ,///,/////,_--EI_ CAP -

20480.9 SP -_abundant shell fragments

GE0- 44 - -SAND (SP), yellowisllbrown (10YR 5/6), dense,

TECH 44 moist,5 to 10% fines,fine to mediumsand,
moderate est K --HOLE PLUG -

It CHEM 35 0.9 _/-/////_/, 8ENTINITESEAL
34

52 I -_ BOTTOMOFTOTAL DEPTH 15.5 feet
F__ - BORING 15.5 _

-_ feet

18- -

DRILLING METHOD/RIG TYPE AUGERMOBILE B-40 DRILLING CONTRACTOR/DRILLER EXP. GEOSER./J. COLLINS

hOLE DIAMETER 8.35 INCHES BIT TYPE HOLLOW STEH AUGER

T]TAL DEPTH OF BORING 15.5 FEET WELL COMPLETION DEPTH 12 FEET



JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC.

PAGE 1 OF i
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (415) 975-3400

!NG/WELL NUMBER B-ll-05 CLIENT PRC/US NAVY

_E STARTED 5/25/91 COMPLETED 5/26/91 PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738.0255

/AT ION II. 35 FEET GEOLOGIST KAREN KRAMER

o J _ GEOLOGICDESCRIPTION COMMENTS

V_ CN CONCRETE

I CHEM 13 0 • SP .'-_-SAND (SP), dark yellowish brown (IOYR 4/61,

16 52 loose, moist, 20 to 25% fines, fine to medium
16 i sand, 10 to 15% fine gravel, moderate est K,

]- • - probablefillGEO- 14 0

I TECH 28

37

CHEM17 @3.5 feet-as above, dense, 5 to 10% fines, no

4- 38 : - gravel, moderate est K

40

I CHEW 9 0 @ 5 feet-as above, dark olive gray (5Y 3/2), wet _ DEPTH TO WATER=5feet16

25

8 0 @6.5 feet-as above, someshell fragments, oily
sheen on water from the hole

I GE0- 20TECH 21

2 I - @ 8 feet-2 inch clay layer with shell fragments

! "11 40

2 /.//_ CL CLAY (CL), dark olive gray (5Y 3/2), soft, moist,

I -_fines, low est KI0
• - 1 --NO RECOVERY- 9.5 to 11 feet

L

2

7 fines, fine to medium sand, moderate est K,
21 ottied with light gray clay

12- 50
6EO 23 _ 11.5 feet-as above, light gray

,o!4- - -

I CHEM 32so/5" !!
TOTALDEPTH15 feet

16- - __ _ _

t ),-18-

DRILLING METHOD/RIG TYPE AUGERMOBILE B-4ODRILLING CONTRACTOR EXPLORATION GEOSERVZCES

_@LE DIAMETER 8.35 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING 15 FEET DRILLER JOHN COLLINS



JAMES M. MONTGOMERY
CONSULTING ENGINEERS, INC.

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

;::;RING/WELL NUMBER B-11-05 CLIENT PRC/US NAVY

Z.\TE STARTED 5/25/9I COMPLETED 5/25/9I PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738.0255

_LEVATION i1.5I FEET GEOLOGIST KAREN KRAMER

6 _z o _ GEOLOGICDESCRIPTION COMMENTS

CHEM _L---_-Ax__S_ASPHALT15 0.9 '.'.'.'SW _ _ravelly SAND (SW}, yellowish brown (IOYR5/4},
37 2.8"i'i'i" dense, moist, 20 to 25% fines, fine to medium

44 i SP _L_and, 20 to 30% gravel, moderate est K
2- 27 0.9-- m m. to 1.5 feet-as above, yellowish red

GEO- 43 " [ (SYR 5/8)

TECH 41 t-SAND (SP), yel]owish brown (IOYR 5/4), dense,
CHEM 16 2.8 moist, 5-10% fines, fine to medium sand, high

4- - est K
38

40

i 12 2.8 @ 5.0 feet-as above, wet, faint laminations

2B ! DEPTH TO WATER=5.5 feet

6- _ 3z -
7 : SAND (SP), dense, wet, 10-15% fines, fine to

medium sand, high est K, gravelly at base,
q | GEO- t2 2.8 traceshells

! TECH 20 .:

CHEM4 2.8 -- silty SAND(SP), dark gray, abundantshell

12 fragments

7 /_/ CL CLAY (CL), dark gray, medium dense, wet,

i 4.7_ fines,lowestK

0 - @ 10.0 feet-as above, some partings of silty sand

3

7 //_./ SC clayey SAND (SC),black, medium dense, moist,

--_30-40%fines,mediumsand30

23 2.8 -@ 12.0 feet-as above, dark yellowish brown to

GEO- 35 olive, dense, wet, 30-40% fines, fine to mediumsand
TECH 33

--k-clayeySAND (SC), dark yellowish brown (IOYR
CHEM I0 4.7 _/'/ 4/4), dense, wet, 30-40% fines, fine to medium

28 _ sand,moderateest K31

TOTAL DEPTH 15.5 feet___R£DG#_.___

16- - ___

3766 )_l_I_
DRILLING METHOD/RIG TYPE AUGER/MOBILE B-40DRILLING CONTRACTOR EXPLORATION GEOSERVZCES

HOLE DIAMETER 8.35 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING 15.5 FEET DRILLER JOHN COLLINS



JAMES M.MONTGOMERY
CONSULTTNG r_,_T_,rrn_EINIOiI_IEEI_I_,TNC. PAGEI OF _.
365LENNONLANE,WALNUTCREEK,CALIFORNIA,94598/ (415)975-3400

..-[NG/WELL NUMBER B-I1-07 CLIENT PRC/US NAVY

'TE STARTED 5/24/91 COMPLETED 5/24/9I PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738.0255

_<ATION 12.55 FEET GEOLOGIST RICH HALKET

• z GEOLOGICDESCRIPTION COMMENTS

z _I

CN I CONCRETE

CHEM 45 silty SAND (SM), light olive brown (2.5Y 5/4),
dense, moist, 15 to 20% fines, very fine to fine

__ 50/4" 1564 sand, moderate est K, possible petroleum odor
42

raveIly SILT (ML), light olive brown (2.5Y 5/4),
50 57 dry, fines, 5 to I0% sand, 15 to 20% flne
15 gravel

14 (SP), light olive brown (2.5Y 5/4), medium
.4-

20 dense, moist, 0 to 5% fines, fine sand, moderate

14 98.2 est K

27 lravelly CLAY(CL) and GRAVEL(GW), dark gray

32 (2.5Y N4/), CL, stiff, moist, fines, 5 to 10% _ DEPTHTO WATER: 5.5 feet
sand, 10 to 15% fine gravel, low est K; GW,

4 7.4 dense, wet, 15%to 20% fine to coarse sand, fine
GEO- 13 gravel, moderate to high est K, some shell

TECH 14 - fragments, gravel lnterbeds are 2"-6" thick

CHEW 3

'J- 0

I0 5.7

GE0- 4 @g.0 feet-as above, with sand (SP), gray (2.5Y
N4/), dense, wet, very fine to fine sand,

TECH 3
_@_ moderateestK,sandinterbedsare2"-3"thick _

4 7.4

4

8 clayey SAND (SC), mottled brown/grey (2.5Y 4/4-
2.5Y N5/), very dense, moist, 25-30% very fine to

,!__ 19 finesand,lowestK, traceplantdebris
8

GEO- 27

TECH 48 4.1 @ 13 feet-asabove

CHEM 20

38

$015"
TOTAL DEPTH 15 feet

16-

-

DRILLING METHOD/RIG TYPE AUGER/MOBILE B-4ODRILLING CONTRACTOR EXPLORATION GEOSERVZCES
FiOLE DIAMETER 8.35 INCHES BIT TYPE HOLLOW STEW AUGER

TOTAL DEPTH OF BORING 15.0 FEET DRILLER JOHN COLLINS



JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC.

PAGE 1 OF 1
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (415) 975-3400

:;ZNG/WELL NUMBER MW-]2-01 CLIENT PRC/US NAVY

_= STARTED 7/25/9] COMPLETED 7/25/9i PROJECT/JMM PROJECT NO. NAS ALAMEDA2738.0255

;: ELEVATION ]].55 FEET, TOP OF CASING GEOLOGIST KAREN KRAMER

c5 z _ _ u_ GEOLOGIC DESCRIPTION WELL DIAGRAMr-_._ .d

_ _= _-_ =
: -- Z "-J

(,o _ rr O
rr_ _ (z3 (.O

I CHE_ 5/4" 9"5 )V _AS-- SW -_-ASPHALT _3 _ ; J3"J[-C/_IST}/_Ox''O'PROTECTIVEiZ.:.:.:i _ -gravelly SAND (SW), brown (IOYR 4/31, medium --.]STEEL CASING,
..... dense, moist, 10 to 15%fines, fine to coarse c

_I 0 LOCKINGCAP
8.3v.'.'.', sand, 20 to 25% fine gravel c

....... c _--GROUt
46 SP SAND (SP), light olive brown (2.5Y 5/4), medium _: o

C
GE0- 40 dense, moist, 5 to 10% fines, fine sand, moderate = o

TECH 50 11.2 tO high est K _

-- BENTONITE4' CHEM 14 "_ PELLETSEAL
36

i • 2-inch IO, SCH37 15.9

i 14 [:" iZI [
40 PVC CASING

_, 2011.7 III ZZ: :-- .__. _ FILTEl?PACK,
3 0 Zll : :_: 12-16 SAND
12 '--

i .__,

16 :..--,
2212.6 ll

=FI-- _ .--, #8
d-- X 12 SAND (SP), olive (SY 4/4), dense, wet, 5 to 10%

| GEO- 17 fines, fine sand, high est K )i:i_] feeton 7/25/91J
TECH 21 17.6 ....l

I _ _I --WArERLEVEL#9.47feet on

CHEM 8 I SM silty SAND (SM) dark olive gray (5Y 3/2), dense,
- wet,15to 20%iines,finetomediumsandI0-

8 moderateestK II 7/29/91
1210.4 I : : :

42-_ 2 sandy5to 10%areasfinesand, low est K, snell hash in IIi____]I:=:I
l "_ -- 2-inch IO, --

4 i__.

25 to 30% fines, very fine to fine sand moderate :III'... SCH 40

GEO- Iest K IIII-- PVC CASING
TECH14.4 : I ZZ Z

4- CHEM 5 II'I ' Ii__i

t0 : ::--:
9 1 5 . B l --ENG CAP

TOTAL DEPTH 15.5 feet = BOTTOHOF

BORING15.5 _

_5- -- _ feet

- \ TbO//) -

i

DRILLING METHOD/RIG TYPE AUGER/MOBILE O-40 DRILLING" CONTRACTOR/DRILLER EXP. GEOSER./O. RYAN
HOLE DIAMETER 8.35 INCHES BIT TYPE HOLLOW STEM AUGER

"OTAL DEPTH OF BORING I5.5 FEET WELL COMPLETION DEPTH 15 FEET



JAMES M. MONTGOMERY
CONSULTING _,,,-.T,,,-,-,_,-.LINUIlNLLMO,INC. PAGEIOFi
365LENNONLANE,WALNUTCREEK,CALIFORNIA,94598/ (415)975-3400

u_.,ING/WELL NUMBER MW-I2-02 CLIENT PRC/US NAVY

DATE STARTED 7/25/91 COMPLETED 7/25/91 PROJECT/JNM PROJECT NO. NAS ALAMEDA/2738.0255

RET. ELEVATION I0.94 FEET, TOP OF CASING GEOLOGIST KAREN KRAMER

i Ch C._ C,O
.... o _n GEOLOGICDESCRIPTION WELL 0IAGRAM

kC) I _1- _ (-3 --I, O

Z _o O_ -J

:HEM I3.1 _ AS ASPHALT BOX,
PROTECTIVE

46 I \
SW

_-gravelly SAND (SW) dark brown (IOYR 3/3} medium STEELCASING,_._ . , ,
40 .:. dense,moist,10 to 15%fines,fineto medium LOCKINGCAP

40 15.B SP \sand, 20 to 25% fine gravel, moderate est K
.\ ;ROUT

40 ' -LSAND (SP), light olive brown (2.5Y 5/4), dense,

47 moist,5 to 10% fines,finesand,high est K

50 11.3

CHEM 27 @ 3.5 feet-as above, some shell hash, some 1/2 PELLETSEAL
to 1 inch c]ay fragments

20
IO, SCH

30 14.4 40 PVC CASING
19 ....

"--".-'-- TER PACK,
GEO- 25 -- #2-15SAND
TECH25 15.3

- LEVEL@7
20 19.0 SAND (SP), olive gray (5Y 4/2), medium dense, feet on 7/25/9I

wet, 5 to 10%fines, fine to medium sand, z_i ' Z
21 moderate to high est K .... LEVEL@
9 7.5 feet on

GEO- 10 7/29/91

TECH 15 14.0 - @g feet-as above 10 to 15% fines, fine sand --, , .--..

• SM \some 1/2 inch clay fragments .__.?.CHEN I

5 --q]LAYL (CL), black (5Y 2.5/I), soft, moist, fines, '.ZII ',
5 to 10%very fine sand, low est K .--..

1319.0 .--...
"i

5 _, CL I----I<I

g 14.9 ,, SC clayey SAND (SC), dark gray (5Y 4/l}, loose, wet, .--=...
25 to 30% fines, fine sand, low to moderate est .... 0.010 inch

/./ K, abundant shell fragments i_i.i. SLOTTED,SCH #0.- PVCCASINGGEO- 11 ,/ '--"

TECF 11 12.2 /) .--.

CHEiV 3 "_/
,--,,.

4 /> .__..:
7 14.o<> CAP

"" TOTAL DEPTH 15.5 feet __ _---80TTOM OF

t ,.j BORING 15.5

= feet

I

DRILLING METHOD/RIG TYPE AUGER/MOBILE O-40 DRILLING CONTRACTOR/DRILLER EXP. GEOSER./D. RYAN
HOLE DIAMETER 8.35 INCHES BIT TYPE HOLLOW STEM AUGER.

TOTAL DEPTH OF BORING I5.5 FEET WELL COMPLETION DEPTH I5 FEET



JAMES M.MONTGOMERY
CONSULTING _-_,,-.T_,r-_-m_EiNbilNLEHb,INC. PAGEIOFI
365LENNONLANE,WALNUTCREEK,CALIFORNIA,94598/ (415)975-3400

-<!NG/WELL NUMBER MW-12-03 CLIENT PRC/US NAVY

E STARTED 7/25/9] COMPLETED 7/25/91 PROJECT/JMM PROJECT NO. AlAS ALAMEDA2738. 0255

ELEVATION I0. 72 FEETI TOP OF CASING GEOLOGIST RICH HALKET

o _ _ _ o _n GEOLOGICDESCRIPTION WELLDIAGRAM

rr 0

]HEM _2.1i)___ AS ASPHALT
BOX,

PROTECTIVE
22_3 lilt _MpI_-sandyl, moist,GRAV_ _GMIi dn_rsk,_5ot; _OYR __3_ o im;d;:m LOCKINGSTEELCASING,

26 15.2 Wand, fine gravel, moderate est K o-

i $

-- 23 ' ' I _SAND (SP}, light olive brown (2.5Y 5/3], dense, ___

29 moist, 10 to 15%fines, fine sand, moderate to _ PELLETEEAL

43 tt.i high est K 'i
• i ID, SCH]HEM 23 40 PVC CASING

,4 .--I
34

34 15.7
PACK,

24 #2-15 SAND
3EO- 24

7ECH 23 12.5

t3 @6.5 feet-as above wet -7 WATERLEVEL@=1 / 6.5 feet on

_7 e.g _ iii Z7/2e/g_18 WATERLEVEL@

7 _ 6.6 feet on -

GEO- 8 @8.5 feet-as above very fine sand _ 7/30/91
TECH 9 12.5

@ 9.5 feet-as above possible flowing sand, veryt

0 loose IO,
. ___i O.OIO inch

0 "'" SC clayey SAND (SO), very dark gray (5Y 3/I}, loose, __]i SLOTTED,SCH40.... wet, 25 to 30% fines, very fine to fine sand, PVCCASING
?.HEM 4 "r'_" moderate est K, abundant shell fragments

4 " "" CL --_C ' _ i l : I! ..-, LAY (EL}, very dark gray (5Y 3/t), soft, moist,
4 14.3,,, fines, 5 to t0% very fine sand, low est K .--..

;</
GE0- 9 ".// SC clayey SAND (SC}, dark gray (5Y 4/1}, very loose, .--.: .

TECH t3 9.2 "////, wet, 15 to 20% fines, very fine to fine sand, __ '

CHEM 2 /,_><'/ moderate est K, abundant shell fragments i CAP
/, i/'./

/

3 12.7 /// TOTAL DEPTH 15.5 feet _ ._---80TTOMOF

__ BORINGI5, 5

I _, feet

_R[LLING METHOD/RIG TYPE AUGER/MOBILE B-40 DRILLING CONTRACTOR/DRILLER EXP. GEOSER./O. RYAN

HOLE DIAMETER 8.35 INCHES BIT TYPE HOLLOW STEW AUGER

TOTAL DEPTH OF BORING ]5.5 FEET WELL COMPLETION DEPTH ]5 FEET



JAMES M.MONTGOMERY
CONSULTING ENGINEERS,INC. PAGEiOF1
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415} 975-3400

_ _.NG/WELL NUMBER MW-12-04 CLIENT PRC/USNAVY

'. TE STARTED 7/25/9I COMPLETED 7/26/9I PROJECT/JMM PROJECT NO. NAS ALAMEDA2738. 0255

- ELEVATION 10.50 FEET, TOP OF CASING GEOLOGIST KAREN KRAMER

z _ _o _ GEOLOGICDESCRIPTION WELLDIAGRAM
_ _ _J_i _ LD El- _ f--)

_ "_ C.. ._j

' CHEM _GIE_ 10 6,tV:_ AS ASPHALT _o _ _,n,tOi PRO[ECT[vECI-I?ISTYBOX'. ;:; GW _m_-sand y GRAVEL (GW), very dark gray (1GYR 3/1} u._J STEEL CASING,

I;;; medium dense, moist, iO to 15% fines, 25 to 30% O.° o c LOCKING CAP

I'>>.'l......SW o° o;C - GROUT
4' _fine to medium sand, fine gravel, moderate est K

I:::::::lY-_-grave]ly SAND (SW), yellowisn brown (10YR 5/4), _ _ BENTONITE --
6 9I::::::1 i medium dense, moist, 5 to 10% fines, fine to Y__ Y_ PELLETSEAL _

• F>'"I i_ medium sand, 25 to 30% fine gravel moderate

l I _-SAND (SP], light olive brown (2.5Y 5/31, medium I 40 PVC CASING _

4- l CHEM12152o.] II I _ estK| dense, moist, 5 to tO% fines, fine gravel, high i -Iz WATERLEVEL@5

16 I':::':'l | SAND (SW), light olive brown (2.5Y 5/3), medium ! feet on 7/2G/91 I_ GE0-16 i::Z..:il _ dense, wet, _0% fines, 22% gravel, liigh estKSW : "_-. WATERLEVEL @ -TECH 16 9 5
i --- 5.2 feet on i

B " : --.i • 7/29/9! -'

liZiZi:i @ 7 feet-as above, trace clay fragments . =:

BE0- 12 _:::::::/ / @ 8.5 feet-as above, 10 to 15% fines, very fine I ___ ,I #2-15SAND ]

TECH15 19.4_::::_:_/ F to fine sand .....

CHEM 1

0- i #/,_/;'/_ CL - CLAY (CL], very dark gray (5Y 3/I), soft, moist, . ---=-. 2-inCh IO, --.

fines, low est K " --- O.OJO inch

a 169//_ L=--Ii SLOTTED,SC.,_0 ]6 I- : PvcCASING q
BE0- 4 //Y SC clayey SAN0 (SC), very dark gray (5Y 3/1), loose,. .-

TECH 4 18.0//._/// -- somewet, shell15tO 20%fragmentsfines, fine sand, moderate est K, .' i: -- i

- TOTAL DEPTH 14 feet

'm_ BORING I4 feet15-

5R[LLING METHOD/RIG TYPE AUGER/MOB_L,E _-40 DRILLING CONTRACTOR/DRILLER EXP. GEOSER./D. RYAN

'r_OLEDIAMETER 8.35 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING I4 FEET WELL, COMPLETION DEPTH I4 FEET



JAMES M. MONTGOMERY
CONSULTING ENGINEERS, INC. PAGE 1 OF 1
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (415) 975-3400

.4ING/WELL NUMBER B-12-05 CLIENT PRC/US NAVY

ArE STARTED 8/I2/9] COMPLETED 8/I2/9I PROJECT/JMM PROJECT NO. NAS ALAMEDA2738.0255

_VATION 11.22 FEET GEOLOGIST KAREN KRAMER

z _ GEOLOGICDESCRIPTION I COMMENTS

p

0 _ O
IZZ_ Z _

0 Z

0

AS ASPHALT
CHEMIHANDI 6.2 SW

_-gravelly SAND (SW), light olive brown (2.5Y 5/4),
_UGEF SP \ dense, moist, 5 to 10% fines, fine sand, lO to
to /15% gravel, higN est K

--LSANOq (SPI, light olive brown (2.5Y 5/4), loose,
3.3 medium dense, moist, 5 to _0% fines, fine sand,

- high est K

4-

CHEMI 30

44

50 11.6

20

GEO-I 271

TECH 31 12.2 @ 7.5 feet-color change to olive (5Y 4/3}
]_ DEPTH TO WATER=8 feetCHEMI 8 I SM "-silty SAND (SM), dark olive gray (5Y 3/2), medium

21 dense, wet, 20 to 25% fines, very fine to fine
sand, moderate est K

17 13.3

2

_0- GEO-I 4 CL CLAY (CL} and clayey SAND (SC), dark olive gray

TECH 6 13.3 SC ,I low(5Yest3/2)_stiff, wet, fines, 20 to 30% fine sand,
1 CL

k-CLAY_ (CL), dark olive gray (5Y 3/2), stiff, wet,
4 i lowestK4

]
6 SP \

,'-SAND(SP), dark olive gray (5Y 3/2), stiff,

4 CL _\ molst, I0 to 15% fines, fine sand, high est K,
6 SC / abundant small shells

GEO-
TECH Ig 13.3 l _CLAY (CL) and clayey SAND (SO}_4
CHEMI 6 SP \

'-SAND (SP], dark olive gray (5Y 3/2), medium
17 dense,wet, I0 to 15% fines,fine sand, high
22 13.3 est K, abundantsmall shells

"-FOTAL DEPTH 15.5 feet

i

tRILLING METHOD/RIG TYPE AUGERMOBILE B-4ODRILLING CONTRACTOR EXPLORATION GEOSERVICES
HOLE DIAMETER 8.35 fNCHES BIT TYPE HOLLOW STEM AUGER

TOTAL OEPTH OF BORING ]5.5 FEET DRILLER DAVE RYAN



JAMES M.MONTGOMERY
CONSULTING ENGINEERS,INC.

PAGE I OF i
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / {415) 975-3400

-:,_[NG/WELL NUMBER B-12-05 CLIENT PRC/US NAVY

,TE STARTED 8/12/91 COMPLETED 8/12/91 PROJECT/JMM PROJECT NO. NAS ALAMEOA/2738.0255
_£'/ATION 11.I8 FEET GEOLOGIST KAREN KRAMER

Z
o _ GEOLOGICDESCRIPTION COMMENTS

_ AS ASPHALT

I CHEMHANDI 7_
AUGEF SM siltySAND (SM}
to

2- 4.5' _

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

4_ _

_ 50
CHEM 50

5O
_-

502.2

i 25 @ 6.5 feet-color change olive gray (5Y 4/2), wet,

37 10 to 15% fines,very fineto finesand I DEPTHTO WATER=7feet
GEO-
TECH 37 7.3 i--

J- CHEM 25 SM silty SAND (SM), olive gray (5Y 4/2), dense, wet,
20 to 25% fines, very fine to fine sand, moderate37 est K

35 4.5

I0- 6 -

5.6 CL CLAY (CL)and sandy CLAY (CL),dark olive gray

(5Y 3/2), medium stiff, moist, fines, 10 to 30%
12- 2 fine sand, low est K, abundant sand layers andsilt partings

7 5.0

5 /i// SC clayey SAND (SC), dark olive gray (5Y 3/2),

GEO-I 15 _ medium dense, wet, 20 to 25% fines, fine sand,

iTECH moderateest K, abundantsmalIshells

_4- 1576.7 _

CHEM10 _

_6-- __TOTALDEPTH15.5 feet _"_____13766
18- - _X"_'[_ / -

DRILLING METHOD/RIG TYPE AUGER/MOBILE 8-40DRILLING CONTRACTOR EXPLORATION GEOSERVICES

HOLE DIAMETER 8.35 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING 15.5 FEET DRILLER OAVE RYAN



JAMES M.MONTGOMERY
CONSULTING ENGINEERS,INC. PAGEOFI
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415) 975-3400

MING/WELL NUMBER 8-I2-07 CLIENT PRC/US NAVY

ATE STARTED 7/25/gi COMPLETED 7/25/g1 PROJECT/JMM PROJECT NO. NAS ALAMEDA2738.0255

_EVATION ll. 70 FEET GEOLOGIST RICH HALKET

z o _ GEOLOGICDESCRIPTION COMMENTS
W

CHEM 10.4Y._._ AS ASPHALT
50 I':':I:'1SW

....... gravelly SAND (SW), brown (10YR 3/3), medium
34 ::: dense, moist, 5 to 10% fines, fine to medium

27 4.9 SP _ sand, 20 to 25% fine gravel, moderate estimated K
-\

IB -LSAND (SP), brown {2.5Y 5/4) medium dense, moist,

20 5 to 10% fines, fine sand, moderate estimated K

22 15.3

CHEM 20

22

26 5.8

7

GEO- 11

TECH25 14.0

11 !
21 @7 feet-as above, wet DEPTHTOWATER:7feet

12 18.5

12

GE0- 14 @ 8.5 feet-as above, gray green (5Y 4/2)

TECH! 1B 11.2_ CL -"-CLAY (CL), green (5Y 3/2), stiff, wet, fines, low

CHEM10 _ estimated Ki! ///_ SC -"-clayeySAND (SC), black (2.5YN2/), loose, wet,

12 13.__ 15 to 20_ fines, very fine to fine sand, moderate

estimated K, abundant shell fragments
3

4

5 11.7/_ / CL - sandy CLAY (CL), black (2.5Y N2/), soft, wet,

10 _'/; fines, 35 to 40% very fine to fine sand, lowestimated K, abundant shell fragments
/ /, "k

GEO- 7
_//_ SC k_clayey SAND (SC}, black (2.5Y N2/), soft, wet,

TECH 15 _3,5[/.//I.I / 30 to 35% fines very fine to fine sand moderate
CHEM 5 estimated K, abundant shell fragments

7

18 12.2
TOTAL DEPTH 15.5 feet

DRILLING METHOD/RIG TYPE AUGERMOBILE B-4ODRILLING CONTRACTOR EXPLORATION GEOSERVICES

WIOLE DIAMETER 8.35 INCHES BIT TYPE HOLLOW STEM AUGER
TOTAL DEPTH OF BORING ]5.5 FEET DRILLER DAVE RYAN



JAMES M. MONTGOMERY
CONSULTING "-'"_-"_-'-_'-'LINL_II_IEI-Mb,INC. PAGE I OF I
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / {415) 975-3400

BidING/WELL NUMBER B-I2-08 CLIENT PRC/US NAVY

DATE STARTED 7/24/9I COMPLETED 7/24/91 PROJECT/JMM PROJECT NO. NAS ALAMEDA2738.0256

ELEVATION 1l.gO FEET GEOLOGIST KAREN KRAMER

=_ _ _ _ _ _ _ GEOLOGICDESCRIPTION COMMENTS

o, -,- _ o

V _ AS•. ._ ASPHALT
CHEM 40 1.8 I e GW

_X-sandy GRAVEL (SW), yellowish brown (IOYR 5/4),

50 Iz:iiiillsw \ moist, 5 to 1o% fines, 20 to 25% fine sand, fine
50 7.7 :i:i:i: Igravel, moderate to high est K

2- 35 ii'! SP -_[-]gravelly SAND (SW), yellowish brown (IOYR 5/4),
very dense, moist, 5 to 10% fines, fine sand, 30

- GEO- 29 -liD 35% gravel,moderateest K
TECH 36 7.0
CHEM 19 "SAND (SP), yellowish brown (IOYR 5/4), dense,

4- 23 -- moist, iO to 15% fines, fine sand, f_ighest K

19 1.4 i

13 " @ 5 feet-as above, color change to light olive

_t brown (2.5Y 5/4)

-- 1t 3.7 !
3 @ 6.5 feet-as above, clay layer from 6.5 to 7 • DEPTH TO WATER:6.5 feet

- feet, dark olive (SY 3/4), wet
7

102.4
10

GE0- 12

TECH _4 4. _ :

!0--CHEM4
2

6 1.8

/// CL " silty CLAY (CLI, with sandy partings, dark olive2
//

{5Y 3/4), fines, 0 to 10% very fine sand, low

3 _ estK,clayisthinlybedded
1_-- 7 5.4

3 _ C_L_L clayey SAND (SC}and CLAY {CL),dark oliveGEO- 6

14-- TECH It 4.7 _'_
CHEM 8 /// SC - clayey SAND (SC), dark olive (5Y 3/4), medium

] 9 ///>_ dense, wet, 20 to 30% fines, fine sand, nigh est

_ . K, smallshells abundant
10 4.4 TOTAL DEPTH 15.5 feet /_,

I.II
:

I
DRILLING METHOD/RIG TYPE AUGER/MOBILE B-4OORILLING CONTRACTOR EXPLORATION GEOSERVICES

HOLE DIAMETER 8.35 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING I5.5 FEET ORILLER DAVE RYAN



JAMES M oMONTGOMERY
CONSULTTNG r-L,_-r.,_rnoEI_tUZBIEEI_IO,INC. PAGEI OF I
365LENNONLANE,WALNUTCREEK,CALIFORNIA,94598/ (415)975-3400

b .... ING/WELL NUMBER 8-12-09 CLIENT PRC/US NAVY

S_TE STARTED 7/24/9I. COMPLETED 7/24/91 PROJECT/JMM PROJECT NO. NAS ALANEDA/2738.0255

ELEVATION II.95 FEET GEOLOGIST KAREN KRAHER

• _ _ _ _ GEOLOGICDESCRIPTION COMMENTS

_L.-_-A,_S-__ASPHALT

CHEM22 _ 7 gravelly SAND (SW), with asphalt, yellowish brown
40 _i GW _ (_OYR 5/4), very dense, moist, 10 to 15% fines,
40 I0.3_. _ fine to medium sand, 30 to 40% fine to coarse

i 11gravel, moderate estimated K

2-- 2B _ SP l_andy GRAVEL (GW), brown (7.SYR _/6}, very dense,
GEO- 39 -I moist, 20 to 30% fines,30 to 40% sand, fine

- TECH 37 i0.6 Ito coarse gravel, low to moderate K

4- CHEM I0 _L _AND (SP), light olive brown (2.5Y 5/4), medium
19 dense, moist, tO to I5% fines, fine sand, high

21 16.0J _ estlmatedK
I0

_2

_- 1014.0/
/14

2424t0.0
17 _ _ 8 feet-as above, color change to olive (SY J DEPTHTO WATER=8feet -

GE0-TECH1918200 4/31, wet

i0 CHEM_2 --

6 9.7 /// CL silty CLAY (CL), olive (SY 4/3), stiff, moist,

// - fines, low estimated K
4

3 @11.5 feet-as above, sandy partings and 4 inch

4 -_-_ 12 feet-as above, clay is thinly bedded
GEO- 5 " sandy CLAY (CL) and clayey SAND(SC), dark olive

_4 TECH 6 (5Y 3/3), stiff, moist to wet, 50 to 60% fines,
q 30 to 40%sand, moderate estimated K, sandy areas

CHEM I0 \have smallshells

J 12 - "SAND(SP)andclayeySAND (SC),darkolive(SY
14 3/3), medium dense, molst to wet, 15 to 30%

-_ fines, fine sand, moderate estimated K, abundant

_ -I smalI shells
-TOTAL DEPTH 15.5 feet

_8- -

ORILLING METHOD/RIG TYPE AUGER/MOBILE 8-40DRILLING CONTRACTOR EXPLORATION GEOSERVZCES
HOLE DIAMETER 8.35 INCHES BIT TYPE HOLLOW STEW AUGER

TOTAL DEPTH OF BORING 15.5 FEET DRILLER DAVE RYAN



JAMES M.MONTGOMERY
CONSULTING ENGINEERS,INC. PAGEIOFI
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (415) 975-3400

_AING/WELL NUMBER 8-I2-I0 CLIENT PRC/US NAVY

CArE STARTED 8/5/g] COMPLETED 8/5/9] PROJECT/JMM PROJECT NO. NAS ALAMEDA2738.0255

_'__L_VATION li.34 FEET GEOLOGIST RICH HALKET

z o _ GEOLOGICDESCRIPTION COMMENTS

I CHEM HAND 12.1_Z_ AS ASPHALT

_UGER SM Xs- to _ ilty SAND (SM), yellowish red (5YR 5/6), very
2' hard, dry, 25 to 30% fines, fine to mediumsand,

5 to t0% fine gravel, low est K
2-

ICHEM 27 SP "x-SAND (SP), yellowish brown (10YR 5/6), dense,
I

50 moist, 10 to 15% fines, fine to medium sand,

_0/5" 2.7 moderate est K

27 _

H- 37 I
40 4.4

16

IB _ DEPTHTOWATER=6feet
_- 22 4.9 -- @ 6 feet-as above, wet

5

GEO- 7 SM silty SAND (SM),olive (5Y 5/3), medium dense,
wet, 20 to 25% fines, fine sand, low to moderate

TECH8 4.2 _ estK
J- CHEMt2

13

18 4.4 /// CL CLAY (CL), black (5YR 2.5/t}, medium stiff, wet,
fines, 25 to 30% fine to medium sand, low est K,

I _ some shell fragments

0- 312 4.4

3 /_! SC clayey SAND (SC}, black (5YR 2.5/1), medium// dense, wet, 30 to 35% fines, fine to medium sand,
3 _ lowest K, someshell fragments

2- 5 4.8

6

11

15 4.4

.4- CHEM3 -

3

2 4.4 //'/__._..TI_.\,__

TOTAL DEPTH 15.5 feet /_
16- -

IW- a766

_ I

DRILLING METHOD/RIG TYPE AUGER/WOBILE 8-40 DRILLING CONTRACTOR EXPLORATION GEOSERVICES

HOLE DIAMETER 8.35 INCHES BIT TYPE HOLLOW STEW AUGER

TOTAL DEPTH OF BORING 15.5 FEET DRILLER DAVE RYAN



JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC. PAGE I OF i
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415) 975-3400

B,_HING/WELL NUMBER HW-]4-01 CLIENT PRC/USNAVY

DATE STARTED 7/I1/91 COMPLETED 7/11/9I PROJECT/JMM PROJECT NO. NAS ALAHEOA/2738. 0255

REF. ELEVATION 9. 73 FEET, TOP OF CASING GEOLOGIST KAREN KRAMER

• z _ _ GEOLOGICDESCRIPTION WELLDIAGRAM
0 _ _ I _ _

= -.®dl,=
' co =_ _1_=1

co nm _!

]HEM i SMI EI_ i _ _ C_zsTYBOX'

20 2.0 silty SAND (SM), dark yellowish brown (IOYR 4/6], PROTECTIVE
_- dense, dry, 30 to 40% fines, fine sand, moderate _ _- STEELCASING,: (

28 _,kto high est K, abundant grass and roots oC )( LOCKINGCAP
40 _-@ 1.5 feet-as above, 20-25% gravel, roots still £cc =-< GROUT

]HEM 36 0.6 I abundant, dense, moist I )
24 _ _

7, BENTONITE
36 18.3 _ _ PELLETSEAL

: z 2-inchIO, SCH
14 _ silty SAND and clayey SAND (SM/SC), medium dense, :lIJz_ _ 40 PVC CASING

3EO- il _I wet, 30-40% fines, fine sand, 20-30% gravel, --- _ WATERLEVEL@
TECH 13 218 I moderate est K, strong hydrocarbon odor

::_ -----7 4.44 feet on

]HEM 11 _ CL I k_CLAY (CL), dark olive (5Y 3/3), medium stiff, -- /7/25/915 _ wet, I00% fines, moderate est K, strong L WATERLEVEL@

5 53 __, hydrocarbon odor _ 5.0 feet on

I ""-CLAY (CL), olive (5Y 413), wet, medium I I _ I 7/11/91
6 i stiff, 100% fines, moderate est K, ' _ _--ZFILTERPACK,

15 2.0 gravelly asphalt at 8 feet _ #2-15SAND

] SP "-SAND (SP), dark olive (5Y 3/3), loose, wet, ::-

1 i 5-30%fines, fine sand, nighest K, trace :
I small shell fragments : "-= 2-inch ID,

I_ 210 I _ 0.010 inch

14 i i__ .. SLOTTED,SCH 40
--- PVC CASINGSEO- 12 : --

TECH 13 2.0 :

25 2.0 ---
i

20 @ 12.5 feet-as above, abundant shells

GEO-20
TECH22 2.0

I EAD CAP
CHEM 16 . •

22 i •

22 2.0 _

' ' _ ' = BOTTOMOF

TOTAL DEPTH 15.5 feet ___" BORING15.5
, feet

i i

DRILLING METHOD/RIG TYPE AUGERMOBILE B-40 DRILLING CONTRACTOR/DRILLER EXP. GEOSER./J. COLLINS
HOLE DIAMETER 8.35 INCHES BIT TYPE HOLLOW STEH AUGER

TOTAL DEPTH OF BORING ]5.5 FEET WELL COMPLETION DEPTH ]4.0 FEET



JAMES M.MONTGOMERY
CONSULTING _-,,_.T,,_-_-m,_r_muzmr__r__mb,INC. PAGE _.OF i
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (415) 975-3400

_._ING/WELL NUMBER MW-]4-02 CLIENT PRC/US NAVY

CATE STARTED 7/I0/9I COMPLETED 7/I0/9I PROJECT/JMM PROJECT NO. NAS ALAMEDA/2738. 0255

REF. ELEVATION ]1.15 FEET, TOP OF CASING GEOLOGIST KAREN KRAWER

Z _ LDo co GEOLOGICDESCRIPTION WELLDIAGRAMco

to r_ _ (_} , .-I

(3- 1_ " ' co --3 f._ -r

r_ _ _ co

I ' fine to coarse gravel, high est K o_ o]

CHEM SM
50 silty SAND (SM), dark yellowish brown (IOYR t. ..._n_ PROTECTIvECI4?ISTYBOX'

• _" STEELCASING,
._0/3" _'i$ GM 7/6) dry, 25-30% fines, fine sand, 20-30% !_ o,•, ' c _" LOCKINGCAP

OIt \ i c (

''_ _'-sandy GRAVEL (GM),dark yellowish brown, very l_c %( GROUT

2- CHEMI 5 " _ _ CL \ dense, moist, 25-30% fines, 25-30% fine sand, o o.

15 _'," .Ifine to coarse gravel, moderate est K _-- _ BENTONITE

20 SP \ sandy CLAY (CL), grayish brown (IOYR 5/2), medium
_L.

__. PELLETSEAL

GEO-I 17 ._stiff, moist, fines, 20-30% sand, low est K :._ '_-----72-inchID, SCH

4- TECHI 17 _AND, (SP), dark yellowish brown, medium dense, :i _ 40PVCCASING

__ , "_WATERLEVEL@11 oist, 10-15% fines, fine sand moderate est K _E_- 4.59 feet on--72 - L@4.5 feet-as above with someclay areas 7/25/9I

0 //////CL _'_I]LAY (CL), dark olive (5Y 3/3), soft, moist, I00% -- WATERLEVEL @
_-4 2 /// fines, low est K ___ 5.0 feeton

I / / / _- 7/I0/91
///

"_ 0 / / / -- "--"2 FIL TERPACK,

/// @ 7.5 feet-as above, color change to olzve (5Y . _ #2-iGSAND

_-J CHEMI I _"_ <48 : --/// 0 feet-as above moist to wet • _----2-inch IO,
._ 2 /:,.,// " ' --_ O.OiO incl7

I0 ,,, ML "-clayey SILT (ML) dark olive (SY 3/3) stiff -- SLOTTED,SCH 40

5 moist to wet, fines, 10% fine sand, low est K _i PVCCAS[NG

]0-- GEO-I 15 .....SM --siltySAND (SM), dark olive (5Y 3/3), medium . __-- •

TECHI33 dense, wet, 30-35% fines, fine sand, moderate " ..

III estK ----io It. .

24 SP SAND (SP), dark olive (5Y 3/3), medium dense, _ii..
12-- wet, 20-25% fines, fine sand, high est K -."=

29 _..

9

GEO-I 11 1 " _"..

TECHI14 .iZ : _'
' • :i --[ EI_ CAP

]4- CHEMI14 : .

24 i,,

37 i
TOTALDEPTH15.5 feet _ ,_ BOTTOMOF

I _ _ __ BORING]5.5

i feet

i I
DRILLING METHOD/RIG TYPE AUGER/MOBILE B-40 DRILLING.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 14.0 FEET



JAMES M.MONTGOMERY
CONSULTING _-,,,_T,,,-_LINblINLLHb,INC. PAGE I OF i
365 LENNONLANE, WALNUTCREEK,CALIFORNIA,94598/ (415)975-3400

._..,-NG/WELL NUMBER MW-14-03 CLIENT PRC/US NAVY

.... _ STARTED 7/'10/91 COMPLETED 7/10/91 PROJECT/JMM PROJECT NO NAS ALAHEDA/2738. 0255
#EF. ELEVATION I0. I5 FEET, TOP OF CASZNG GEOLOGIST KAREN KRAHER

Z _ £D

_ _ 0 _ GEOLOGICDESCRIPTION WELLDIAGRAM

rT-

SM siltySAND (SH),darkyellowishbrown (_OYR °°_.°i_IF_--T_-CFRISTYBOX'_-H_-_-]
2/5),dry, 25-30%fines,finesand, 25-30%gravel PROTECTIVE
moderateest K STEELCASING,

¢ LOCKINGCAPo

1.5 feet-as above, gravel is fine to coarse c
- grained,dense c -c GROUT

3 O

_ PELLETSEAL
-- BENTONITE

• SP SAND (SP),yellowishbrown (IOYR5/4),dense,
-- moist,0-5% fines,finesand,5-10%gravel,high -Z2-inchID,SCH _:---: 40 PVCCASINGest K

@5 feet-as above, olive (5Y 4/4), dense, moist i ::_:__: --WATER LEVEL@
to wet, 5-I0% fines, high est K -- 5.0 feet on

.--. 7/10/91

-- i::_z4: 7 WATERLEVEL@ --

"--" ]
---i 5.1I feeton
.--. 7/25/91

/// CL CLAY (CL), dark olive (5Y 3/3), stiff, moist, i --_l:
--tO0%fines,lowestK _.... --

CLAY and clayeySAND (CL/SC),olive (5Y4/3), '._:-- FILTERPACK,

SC _ soft,moist,40-50%fines,finesand, low to .--. #2-i5SAND
moderateestK ....

- clayeySAND (SC),olive (5Y4/3),mediumdense, :_: --

_ / CL wet,40-50%fines,finesand,low to moderate/ est K '---=' 2-inchID,_/ l--"l0.0_0 inch/ , l_I SLOTTED,SCH40

/// -- -- PVCCASING

SP SAND (SP) olive (5Y4/3) mediumdense wet I0-, i , i ....

15%fines, fine to mediumsand, high est K

- @ 14 feet-asabove,20-30%fines : _ END CAP

TOTALDEPTH15.5 feet _-_80TTOH 0_

BORING15.5 _

feet

DRILLING ME]_HOD/RIGTYPE AUGER/t#OBILE B-40 DRILLING CONTRACTOR/DRILLER EXP. GEOSER./D. RYAN
HOLE DIAMETER 8.35 INCHES BIT TYPE HOLLOWSTEM AUGER
TOTAL DEPTH OF BORING I5.5 FEET WELL COMPLETIONOEPTH 14 FEET



JAMES M.MONTGOMERY

CONSULTINGENGINEERS,INC. PAGE1OF1
365 LENNON LANE, WALNUT CREEK, CALIFORNIA, 94598 / (415) 975-3400

_,_ING/WELL NUMBER MW-15-01 CLIENT PRC/USNAVY

DATE STARTED 8/1/91 COMPLETED 8/1/9I PROJECT/JMM PROJECT NO. NAS ALAHEDA/2738. 0255

REF. ELEVATION 5. 70 FEET, TOP OF CASING GEOLOGIST KAREN KRAMER

o j _n GEOLOGICDESCRIPTION WELL DIAGRAM
w Z "_

_-_ oO0 O_ , _.0 O3

'"'"'" dry, 20-30% fines, fine sand, 30-35% gravel, oL_o__L BE o_ PROTECTIVECHEMS0/3" _.'..'.C r moderate est K STEELCASING,
31 '""'"" o q_.
40 2.89 SP ""-SAND (SP), dark olive brown (2.5Y 3/3), very .c o ZGROUT

2- CHEM 2, _ _ "qfense, moist, I0-15% fines, fine sand, 5-10% _ °_L/Z__- --
ine gravel, high est K, some shell fragments _._ BENTONITE

• PELLETSEAL

31 /" / - _SAND (SP), as above, change to light olive brown :---_':.' Z WATERLEVEL @
(2.5Y 5/3), molst to wet, clayey sand area with z_JE_'-:--'2.5! feet on

17 // shells from 2.5' to 3' abundant shell fragments :----: I
4- OEO- 23 " // - ' .__. 8/5/9! --

TECH 23 2.8 _ _ i_i i 2-incl_IO, SCH
.__. 40 PVC CASING

4 - 14 ._ _/ SAND (SP), as above, faint layers visible, wet, .... WATERLEVEL @

i traceclaylenses --

/ :_: 3.5 feet on26_/-- I;1_----I B/W9_5- 29 1.4/ /

12 _ _/ SAND (SP), light olive brown (2.5Y 5/3), dense, '--'
X wet, 10-15% fines, fine sand, high est K, .--.20

_ abundantshell fragments,trace clay lenses, ,--.30 7.1 / _ some pieces of red brick ....
/

J-- CHEM 7 // / ....
12 / / .--.

.--. .- -- FILTEl?PACK," 21 5.2 SC clayey SAND (SC), light olive gray (SY 5/2),
medium dense, wet, 30-40% fines, fine sand, i__--i #2-iSSAND

I GE0- 37 _ moderate est K, 2 inches of flowing sand in :_:_0- TECH2 auger

_x 9 7.6 ///_. SP AN0 (SP), olive (5Y 5/4), very dense, wet, '--'

- _ 6 _ 10-15% fines, fme sand, high est K, abundant i.--..__.

13 shell fragments = --2-inch IO,
_ ' .... O.010 incl7 _

_2- _ _4 7._ •....... SLOTTED,SCH40
_X 6 clayey SAND (SC), olive gray (5Y 5/2), medium , i:l----l:,Pvc CASING

-4

-_ dense, wet, 30-35% fines, fine sand, moderate -,-: _EI_P CAPGE0-TECH7 _/'//S CL \est K, abundant shell fragments ,

5 7.6 __/ -Lsandy CLAY (CL), olive gray (5Y 5/2), stiff,

_4I-_ CHEM 2 moist,fines,I0-15%very finesand, low est K,

3 abundantshellfragments .....

3 7,6 ___

___ TOTAL DEPTH 15.5 feet _ BOTTOMOFBORINGI5.5 _
- "5 feet

y
DRILLING METHOD/RIG TYPE AUGER/MOBILE B-40 DRILLING CONTRACTOR/DRILLER EXP. GEOSER./D. RYAN
HOLE DIAMETER 8.35 ZNCHES BIT TYPE HOLLOW STE_ AUGER

TOTAL DEPTH OF BORING 15.5 FEET WELL COMPLETION DEPTH ]3.0 FEET



JAMES M.MONTGOMERY
CONSULTING ENGINEERS, INC. PAGE1 OFI
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / (415) 975-3400

B_j_41NG/WELL NUMBER MW-15-02 CLIENT PRC/US NAVY
OATE STARTED 7/31/9I COMPLETED 7/31/9I PROJECT/JMM PROJECT NO. NAS ALANIEOA/2738. 0255

REF ELEVATION 6.89 FEET, TOP OF CASING GEOLOGIST KAREN KRANIER

z _ o_ _n GEOLOGICDESCRIPTION WELL DIAGRAM(.t3

,,_ "1- 4-J 0
(./3 --I _- rrr_ _

' CHEM 4.7 'JJ SM -, ,silty SAND (SM', light olive brown (2.5Y 5/4), o_ _ _0_ CHRISTYBOX'

X 20 " SP 1 ]Dose, dry, 30-35% fines, fine to medium sand, PROTECTIVE

STEEL CASING,
30 \.,oderate est K ( c LOCKINGCAP

40 8.9 GC _ANO (SP), light brown (2.5Y 5/4), dense, moist oc

_- - 5-10% fines, fine sand, high est K _/, _GROUT _

I BENTONIrE

CHEM 17 SP

18 Lclayey GRAVEL (GC), light olive brown (2.5Y 5/6), _ • /PELLET SEAL

16 4.7 dense, 30-40% fines, fine gravel, low est K :: '_' /_-2-inch [O, SCH
_AND (SP), light olive brown (2.5Y 5/4), medium .-,,-,.i: 40 PVCCASING

_ 8 _///_/ \dense' m°ist' 0 t° 5% fines' fine sand'hIghTECH8 10.5 \e I WATERLEVEL@ -

4- GEO- 4 _'' CL st K 3.4 feet on

3_-CLAY (CL), olive gray (5Y 4/2), stiff, wet, 100% i_i 8/5/91

i 11 SP Wines, low est K i_i WATERLEVEL@

\ .--. 3.5 feet on
19 --SAND (SP), olive gray (5Y 3/2), dense, wet, 5-10% " '--" 7/31/91 -

_- 15 6.3 fines, fine sand, high est K '--'.
I

i i _/_// CL silty CLAY (CL), olive (5Y 4/3), soft, wet, I00% "_;
fines, moderate est K, some black thin silty

g 7.g __par tings . FILTERPACK,
O-- CHEM II " SP -SAND (SP), olive gray (5Y 5/2), medium dense, : ]_i #2-16SAND

13 wet, 10-15% fines, fine sand, high est K .....
25 9.4 ,....

i "-
7 :---:

10- GEO- 8 SC clayey SAND (SC) and sandy CLAY (CL) olive gray : 2-inch IO,.... O.010 inch
TECH 9 8.4 CL (5Y 4/3), stiff, wet, 30-60% fines, fine sand, . ..... .moderate est K ...__. i SLOTTED,SCH40

- _ 11 SP -_ '--" PVCCASING
_SANO (SP), olive gray (5Y 5/2), medium dense, .. '--i.__.

II _ wet,I0-15%fines,finesand,highestK, shell :_-! _
_2-- 12 7.9 fragmentsabundunt ..__4

i cr 1 4 _ %-'x-B (SP) wet ,

__ 12.5 feet-as above, sand , , .
- -- EN] CAP

GEO-i 6 SC layey SAND (SC),olive gray (5Y 4/2), medium
T_HI 8 I0.0 dense, moist to wet, 30-40% fines, fine sand, ::

_4 - CHEM I _ -- abundant shel] fragments, moderate est K :

4 L CL -"-silty CLAY (CL), olive gray (5Y 4/21, stiff,

5 14.2 moist to wet, _00% fines, finesand, abundant L!
' _ BOTTOMOF

--_shell fragments, low to moder_.._ BORING15.5 _

I_-- ---TOTALDEPTH15.5 feet .i' feet

J8- [_"( 3766

DRILLING METHOD/RIG TYPE AUGER/MOBILE 8-40 DRILLING CONTRACTOR/DRILLER EXP. GEOSER./OAVE RYAN

HOLE DIAMETER 8.35 INCHES BIT TYPE HOLLOW STEM AUGER
TOTAL DEPTH OF BORING I5.5 FEET WELL COMPLETION DEPTH t3 FEET



JAMES M. MONTGOMERY
CONSULTING ENGINEERS, INC.

PAGE I OF 1
365 LENNONLANE, WALNUTCREEK, CALIFORNIA, 94598 / {415) 975-3400

BuHING/WELL NUMBER MW-15-03 CLIENT PRC/US NAVY

DATE STARTED 7/31/91 COMPLETED 7/31/91 PROJECT/JMM PROJECT NO. NAS ALAWEOA/2738. 0256

REF. ELEVATION 8.57 FEET, TOP OF CASING GEOLOGIST KAREN KRAMER

o _ GEOLOGICDESCRIPTION WELLDIAGRAM
c- --]

' CHEM g. 4 '.'.'.'.; SW gravelly SAND (SW}, dark olive brown (2.5Y 3/3}, I°,,r--,?-_-c_ISTYBOX,

X 43 .'.'.'-'.: dense, mosit, 15-25% fines, fine sand, 30-36% PROTECTIVEU J-M
50 "'"'"': gravel, moderate est K, some asphalt . STEELCASING,LOCKINGCAP

_0/3" 7.3 '.'.'.'.': .o o

2-- CHEM42 ............. o _ GROUT

48 SP SAND (SP}, light olive brown (2.5Y 5/3), very 0 0

50 11.5 dense, moist, 5-15% fines, fine sand, high est K _.

12 "_ PELLETSEAL
4-- GEO- 9 - clayey SAND (SC) and sandy CLAY (CL}, light olive :: -

brown (2.5Y 5/4), dense, moist, 30-70% fines, • 2-inchIO, SCH
TECH 12 4.2 fine sand low est K 40 PVC CASING

4 _///_/_CL "-'X_s '-_;

X andy CLAY (CL), light olive brown, (2.5Y 5/4}, 7 WATERLEVEL@

6-- 6 _ _ stiff, moist to wet, fines, 20-30% sand, low ' :_: 5.2! feeton

B 5.2 est K :_: 8/5//9i -

6 ._:

8 @7 feet-as above, sandy CLAY (CL} z$; --WATER LEVEL@
9 5.2 :_: 7.5 feet on _

LJ- CHEM 6 /_ SC - @8 feet-as above, with SAND (SP), light olive :---:t_ZB/6/9112 _ CL brown, wet, 10-15% fines, fine sand, high est K, '--'

abundant s_ells :_: FILTER PACK,22 2.6 :,.:.__.' #2-I6 SAND

0- II clayey SAND (SC), light olive brown (2.5Y 5/4), ::'--'_/ - very stiff, wet, 20-35% fines, fine sand, "_" --2-1nc/7 IO, -
1 GE0- 12 moderate est K , ::___--z, O.OiO inch

TECH 14 3.6 ' t----I ' SLOTTED,SCH40

7 PVC CASING

12 _ 11.5 feet-as above, 30-40% fines, very stiff, ::,--[

2- 18 6.3 - wet '._'.' -
: ,--,,

16 '--'

GEO- 17 /_ SC clayey SAND as above, with some sandy CLAY (CL), ,--..

TECH 12 2.6 _ CL very hard, wet ..--.

4- CHEM12 _ SC - @ 14feet-asabove,clayeySAND I_I

, : :Z:,
16 3.6 //// CL CLAY (CL}, olive gray (2.5Y 4/2}, stiff, moist, ENDCAP

_6- -_OTAL DEPTH 15.5 feet BORING I5.5 -

I feet

3766 [

DRILLING METHOD/RIG TYPE AUGER/MOBILE B-40 DRILLING CONTRACTOR/DRILLER EXP. GEOSER./OAVE RYAN
HOLE DIAMETER 8.35 INCHES BIT TYPE HOLLOW STEM AUGER

TOTAL DEPTH OF BORING I5.5 FEET WELL COMPLETION DEPTH ]5 FEET
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TheEarth Teehnologg
Corporation

18411 GothardStreet Unit F HuntingtonBeach,California92648

Telephone:(714) 842-7011 Telecopy(714) 842-3735

Transmittal

James M. Montgomery
To Date Nov. 19, 1991

365 Lennon Lane

Walnut Creek, [] Mail

CA 94598 ["]Airmail

Attention MS. Donna Courin_ton [] Messenger

2738. 0258 / NAS-AlamedaProjectNo. [] Eederal Express

SubmittedHerewith 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) g42-7011.

CopyTo By

Somboon Sayawatana

F1016



TABLE 3

SUMMARY OF LABORATORY TEST RESULTS

PROJECT NAME: NAS-Alamecla TETC NO: 92-371-07001

PROJECT NUMBER: 2738.0258 CLIENT: 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) (%) (PC0 (meq/100g) (% w/w)
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 - NO

B-07A-06 4.5-5 - ND

B-07A-07 7-7.5 - 0.9

B-07A-02 1.5-2 - -

B-07B-01 7.5-8 3.6 ND
B-07B-02 10-10.5 35.5 0.6

B-07B-03 15-15.5 37.2 ND

B-07B-02 2.5-3 - -

B-07B-02 3-3.5 - ND

B-07B-01 3-3.5 - ND
B-07B-01 13.5-14 - ND

ND - Not detectecl

Detection Limit: CEC -, 0.3 meq/100g.
TOC = 0.1% w/w



TABLE 4

SUMMARY OF LABORATORY TEST RESULTS

PROJECT NAME: NAS-Alameda TETC NO: 92-371-07001

PROJECT NUMBER: 2738.0258 CLIENT: James M. Montgomery

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

SAMPLE DEPTH MOISTURE DRY SPECIFIC CEC TOO

NO. CONTENT DENSITY GRAVITY

ASTM O2216 ASTM 02937 ASTM D854 EPA 9080 WALKLEY BLACK

(ft) (%) (locf) (meq/100g) (% w/w)
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 - NO
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 NO
B-05-06 3.5-4 - NO

B-05-09 8.5-9 22.5 104.0 - -
B-05-02 8-8.5 - NO

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 NO
B-15-01 14-4.5 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 -

B-10-01 13-13.5 - ND
B-10-03 4-4.5 - NO

B-14-03 10-10.5 - -

B-14-03 5.5-6 18.5 101.0 1.6 NO

B-14-01 10-10.5 20.0 105.0 14.3 NO

B-14-02 10-10.5 32.0 96.0 2.6 9.8 -

B-14-02 3.5-4 - NO



TABLE 5

SUMMARY OF LABORATORY TEST RESULTS

PROJECT NAME: NAS-Alamecta TETC NO: 92-371-07001

PROJECT NUMBER: 2738.0258 CLIENT: 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) (% w/w)

B-05-04 10-10.5 2.68 -
8-05-05 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

8-08-08 10.5-11 18.4 -
8-08-03 4.5-5

8-08-04 13.5-14
B-08-09 10-10.5

8-08-07 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 -

8-06-05 6.5-7 17.0 111.0 2.73 4.8 -

B-06-08 4.5-5 21.0 100.5 5.1 -
8-06-01 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 -

8-12-02 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 - NO



Grain Size distribution curves of the following samples:

i. B-05-02 depth 13-13.5

2. B-05-05 10.5-11

3. B-05-09 8.5-9

4. B-05-02 8-8.5

5. B-15-02 10-10.5

6. B-15-01 10-10.5

7. B-10-02 7-7.5

8. B-14-01 10-10.5

9. B-14-02 3.5-4

i0. B-08-01 8.5-9

ii. B-08-04 10-10.5

12. B-08-08 10.5-11

13. B-08-03 4.5-5

14. B-08-04 13.5-14

15. B-06-08 4.5-5

16. B-06-01 13.5-14

17. B-06-04 4-4.5

18. B-12-02 13-13.5

19. B-12-04 5.5-6

20. B-12-05 13.5-14



SYMBOL BORING SAMPLE OEPTH SAMPLE SOIL LIQUID PLASTZ-cITY
NO. NO. (FT) TYPE TYPE LIMIT INDEX

S-eS-e2 13-13.5 TUBE

T
| PRO,_ECT NAME:

W
The Ea_'th T.cl_r_olog_ _ NAS-Alamecla
Corporal.ion

GRAIN SIZE
DISTRIBUTION CURUE
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ND. NO. (MT) TYPE TYPE LIMIT INDEX Ir

B-eB-eB _8.5-I_ TUBE

PROJECT NAME:

Thm Earth TechnologW NAS-Alameda
Corp=rmtimn

GRAIN SIZE
DISTRIBUTION CURUE

il/gl FIGURE 68
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SYMBOL BORING SAMPLE DEPTH SAMPLE 5OZL LIQUID PLASTZ-cITY
NO. NO. (FT) TYPE TYPE LZMZT INDEX

O B-gS-g9 8.5-9 TUBE

PROJECT NAME:

_The Earth TachnoZogW NAS-A_amada
Corporation

GRAIN SIZE
DISTRIBUTION CURUE
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SYMBOL BORING SAMPLE DEPTH SAMPLE SOIL LIQUID PLASTI-CITY
NO. NO. (FT) TYPE TYPE LIMIT INDEX

0 B-es-e2 8-8.5 TUBE

I PROJECT NAME:

The Eirth Te,-hnologu NAS-AiamedlCoPporat.ion

GRAIN 5TZE
DTSTRZBUTTON CURUE

11/_I FIGURE 71
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NO. NO. (PT) TYPE TYPE LIMIT INDEX

[] 8-_4-el _e-_8.5 TUBE

PROJECT NAME:

_Thu Earth Tachno_og_ HAS-Alameda
Corporation

GRA'rN STZE
DISTR'I'BUTTON CURUE

II/91 F_ P-UI:;_ "tS



L GRAVEL I SANO I ICOARSE I _ZNE COARS_I MEDZUM [ WZNE SZLT OR CLAY

U.S. ST_NOANO S%[UE OPENZNG U.$. $TANOANO SZEUE NUMB_N H¥ONOM_TEN

3" 1_/g"3/4" 3/e" _4 • w2e _4e #eet2e@ w2ee

M

i 111 ,,"
ii11 ,: 1

75 18 1 0.1 e.81 e.0el

GRAZN SZZE ZN MZLLZMETER

BORING SAMPLE DEPTH SAMPLE SOIL LIQUID PLASTI-CITY
SYMBOL NO. NO. (FT) TYPE TYPE LIMIT INDEX

[] B-14-e_ 3.5-4 TUBE

I PRO_ECT NAME:

E Tha Earth Tmol_nologu NAS-Aiammcla
Corporation

GRAIN SIZE
DISTRIBUTION CURUE

_/91 FIGURE ?is i



_SAVEL COARSEI SAND [ I
SZLT OR CLAY

COARSE I P_HE MEDZUM , FINE

U.S. STANOARD SIEVE OPENING U.S. STANDARD SIEVE NUMBER HYDROMETER

3" i_/2"3/4" 3/8" #4 wie _ae w4e #Be#lee waee

x
r

3

z

"'I l
\
\4---

75 18 I e.l e.el 8.881

GRAIN SIZE IN MILLIMETER

BORING SAMPLE DEPTH SAMPLE SOIL LIQUID PLASTZ-CZTY
SYMBOL NO. NO. (FT) TYPE TYPE LIMIT INDEX

B-88-81 8.5-9 TUBE

PROJECT NAME:
_The Earth Tec_nologw NAS-Alamed8
_ Corporation

GRAIN SIZE
DISTRIBUTION CURUE

iI/91 F IGUNI= T7



!
3el

SYMBOL BORING SAHPLE DEPTH SAMPLE SOIL LIQUID PLASTI-CITY
NO. NO. (FT) TYPE TYPE LIMIT INDEX

B-Be-e4 le-le.5 TUBE

PROJECT NAME:

Thl EaPth Technolog W NAS-Alaml_a
Corporation

GRAIN SIZE
DISTRIBUTION CURUE

11/91 FI(_URE 78 I



GRAVEL SANO |

COARSE I FZNE COARSEI MEDZUM l FZHE 5ZLT OR CLAY J
U.S. STANDARD SZEUE ORENZNG U.S. STANDARD SZEUE NUMBER HYDROMETER

3" 1-i/2"3/4" 3/O" 14 ;*le IEe 141 IBel¢te #2Be

iiii \
IIF \I11

>.
ili

= 1M

Z 56

LII
I1.

:Ill ,

ill --
7E 1.@ _. g. _. e. 81 e. eel

GRAZN SZZE IN MZLLZMETER

SYMBOL BORZNG SAMPLE DEPTH SAMPLE SOZL LZQUZD PLAST_-CZTY
NO. NO. (FT) TYPE TYPE LZMZT ZNDEX

0 B-eB-@e ie.S-_ TUBE

I PROJECT NAME:

The Earth TechnologW NAS-Aiime|,'_i
C_rporition

GRAIN SIZE
DTSTRZBUTTON CURUE

1.I./¢ji F_GUR_ "T9 i



SYMBOL BORZNG SAMPLE DEPTH SAMPLE SOZL LZQUZD PLASTI-CZTY '
NO. NO. (FT) TYPE TYPE LIMIT INDEX
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SYMBOL BORZNG SAMPLE DEPTH SAMPLE 50ZL LZQUZD PLASTZ-cZTY
NO. NO. (PT) TYPE TYPE LZMZT ZNDEX
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TheF_ar Tmzhnology
CorporaZion

18411 Gothard Street Unit F Huntington Beach, California 92648

Telephone: (714) 842-7011 Tetecop¥ (714) 842-3735

Transmittal

James M. Montgomery
To Date Dec. 4, 1991

365 Lennon Lane

Walnut Creek, [] Mail

_''_ _ []Airmail
CA _; ....

Attention MS. Donna Courington [] Messenger %

2738. 0258 k5 UPS Overnite
Project No. t_J

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

The test results included Moisture & Density, Permeability as sho_ on

Table 6 and 7 Grain Size distribution Curves.

The rest of the test results will be reported shortly.

Copy To Kean Tan By _\''' "_%'__ _'/

Somboon Sayawatana

F1016



TABLE {o

SUMMARY OF LABORATORY TEST RESULTS

PROJECT NAME: NAS-Alameda TEFC NO: 92-371-07001

PROJECT NUMBER: 2738.0258 CLIENT: James M. Montgomery

DATE: Dec. 2, 1991 SUMMARIZED BY: S. Sayawatana

SAMPLE DEPTH MOISTURE DRY P E RM E ABI L IT Y

NO. CONTENT DENSITY EFFECTIVE HYDRAULIC
STRESSES CONDUCTIVITY

ASTMD2216 ASTMD2937 (EPA9100)

(ft) (°h) (pcf) (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-07B-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 3-315 11.0 93.5 3 6.48E-04

IB-05-06 13.5-14

!B-05-12 13.5-14 24.0 99.5 8 3.90E-05
fB-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 2.061E-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.() 104.0 6 8.90E-04

B-14-02 10-10.5 22.0 97.0 6 4.87E-05

IB-08-03 13-13.5 40.0 81.5 7 7.13E-08
lB-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
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APR 06 '92 82:04PM THE EARTH TECH CORP 714 842-3735 P,3

17_,= Earth T_,.cMnologg
P._rpor=_/on

m,; ": ;tJ" _e?,C'" _J!:_c)#' .l ._2_._8

-..,._.,,,,,+.::,_',._+_.._:"-.:, _:'+),+_').3_++ 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

(9osz)
meqllOOg

B.04.01 7.4
B,04.04 8.2
B.0,1-05 7.7
B-04-09 4.9
B-04- l 0 "/.0
B.04.t3 6.8
B-04.18 9.8
B-04-02.008 7,8

Demotion Limit 0.3

SAMPLE ID TOC
(WalkleyBlack)

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 aquifer 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 procedures 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:

rw_dj= [(l-n)r¢ 2 + nrw2]Iv"

where:

n = porosity
rc = radius of well casing
rw = radius of well (including filter pack)

r_ ,aj = 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 to = 0; 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,

fiat slope line are used to calculate the hydraulic conductivity (K) value in wells which the screen or open

intervals are fully submerged (Figure E-I). However, in wells which the screen or open interval straddle the

water-table, a double fiat 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 fiat 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 yo 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.

• 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).

• 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.
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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.

Risirm Head Field Data Measurement Units/Comments

Value (Head) feet (ft)

Elapsed time* minutes (rain)

* 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 Output - Bouwer and Rice Method Measurement Units/Comments

Knowns and Constants:

Radiusof well casing ft
Radius of well (borehole)'* ft
Aquifer saturated thickness ft

Wellscreenlength ft
Static height of water in well ft

Log(l_/R_) Program printout error, should be In(R,/R_)
A,B,C 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.

I_ Equivalent radius over which head loss occurs
R_ Radius of well (including gravel pack)

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

Results from Visual Curve Matching:
K (hydraulic conductivity) ft/min (cm/sec)"
Yo ft; intersection of the slope on the y axis
Visual match parameter estimates The program statistics provide an incorrect K

estimation.

Type Curve Data Correct estimated K produced by visual/manual curve
matching. The time and drawdown data following the
K and Y0results 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
seconds.

Result Output Graph:

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 0 and should be labelled as drawdown.
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AQTESOLV RESULTS
Version 1.10

02/24/92 15:30:30

TEST DESCRIPTION

Data set ........... m001a.set

Data set title ..... RISING HEAD RESULT, M-001-A

Company ............ JAMES M. MONTGOMERY

Project ............ 2738.0262
Client ............. NAVY - WESTDIV

Location........... 1943-1956DisposalArea "_
Testdate.......... July26, 1991

0_
E

KnownsandConstants:

No.of datapoints.................. 35 ._

Radius of well casing ............... 2.54
Radiusof well...................... 5.79 =

Aquifersaturatedthickness......... 274.3

Wellscreenlength.................. 274.3
Staticheightof waterinwell... 274.3 =

Log(Re/Rw) .......................... 2.951

A, B, C............................. 0.000, 0.000, 2.549 e_,

ANALYTICAL METHOD _ --._

Bouwer-Rice(UnconfinedAquiferSlugTest) "_

O

r_

RESULTS FROM VISUAL CURVE MATCHING

o
VISUAL MATCH PARAMETER ESTIMATES

E
Estimate

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

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<

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



*l VOL. l,. NO. 3 WATER RESOURCES RESEARCH JUNE 1976

A Slug Test for Determining Hydraulic Conductivity of Unconfined Aquifers
With Completely or Partially Penetrating Wells

HERMA._ BOL'WER ._XD R. C. RZCE

L.3, Water Con_ercatton Laburatort'. .4grtcutturat Reaearch Serutc¢. U.3. Department o/ Agetculture. Phoem._. ,4rt_.ona 85040

A procedure is presented for calculating the hydraulic conductivity of an aquifer near a Nell from the
rate of rise of the water level in the wetl after a certain votumeof water Is suddenlyremoved.The
_atculation is based on the Thiem equation of steady state flow to a well. The effective radius R, over
whichtheheaddifferenceoetwecnthe equiiibriumwatertablein theaquiferand thewaterlevelin thev,etl
isdissipatedwasevaluatedwith a resistancenetworkanalog lot a widerangeof systemgeometries.,\n
empmcalequation relat,ng R, to the geometry,of the v,etl and aquifer wasderived.The techn,que ,s
applicable to completely or partially penetrating wells in uncont_ned aquifers, it _:analso be used for
¢onhnedaquifersthat rccewewater from the upperconhnln_layer. Themethod'sresultsarecompatible
withthoseobtainedby other techniques/or overtappm_geomemes.

With the slug test the hydraulic conductivity or trans- completely penetrating well. and the soiution was exprcssedas
mJssibility of an aquifer is determined from the rate of rise of a seriesof "type curves' against which observed rates of water
the water level in a well after a certain volume or "slug"of level rises were matched. Values for the transmissibility and
water is suddenly removed from the well. The slug test is stdrage coetficient were then evaluated from the curve parame-
simpler and quicker than the Theis pumping test because ter and horizontai-scaieposition of the type curve showing /he
observation wells and pumping the well are not needed. With best fit with the experimental data. Skibitzke [1958] developed
the slug test the portion of the aquifer "sampled" for hydraulic an equation for calculating transmissibility from the recovery
conductivity is smaller than that for the pumping test even of the water level in a well that was repeatedly bailed= The
though with the latter, most of the head loss also occurs within technique is limited to wells in confined aquifers withluf-
a relatively small distanceof the pumped well and the resulting ficiently shallow water levels to permit short time intervals
transmissibility primarily reflects the aquifer conditions near between bailing cycles [Lohman. 1972]. :-_, ......
the pumped well, . To use the slug test for partially penetrating or partially

Essentially instantaneous lowering of the water level in a pert'oratedwells in confined or unconfined aquifers, somesolu-
well can be achieved by quickly removing water with a bailer lions developed for the auger hole and piezometer techniques
or by partially or completely submerging an object in the to measure soil hydraulic conductivity [Bouwer and JackJon,
water, letting the water level reach equilibrium, and then 1974_ may be employed. However. the geometry of most
quickly removing the object. If the aquifer is very.permeable, groundwater wells is outside the range in geometo" covered by
the water level in the well may rise very rapidly. Such rapid the existing equations or tables for the auger hole or piezome.
r_sescan be measured with sensmve pressure transduce_ and ter methods, For this reason, theory and equauons ar_pre,
last-responsestrip chart recorders or x-.v plotters. Also it may _ented in this paper for slug tests on partially or completely.
be possible to isolate portions of the perforated or screened penetrating wells in unconfined aquifers for a wide range of
sectionof the well with special packers for the slug test. This geometry conditions. The wells may be partially or completely
not only reduces the inflow and hence the rate of rise of the perforated, screened,or otherwise open along their periphery..
water level in the well. but it also makes it possible to deter- While the solutions are developed for unconfined aquifers,
mine the vertical distribution of the hydraulic conductivity, they may also be used for slug tests on wells in confined-,
Specialpacker techniques may have to be developed to obtain aquifers if water enters the aquifer from the upper confining
a good seal.especially for rough casmgsor perforations. Effec- layer through compression or leakage.
live sealing may be achieved with relatively long sections of :
inflatable stoppers or tubing. The use of long sectionsof these THEORY
materials would also reduce leakage flow from the rest of the Geometry. and symbols of a well in an unconfined aquifer
well to the isolated section between packers. This flow can are shown in Figure 1. For the slug test the water level in the
occur through gravel envelopes or other permeable zones sur- well is suddenly lowered, and the rate of riseof the water levet
rounding the casing. Sections of inflatable tubing may have to is measured. The flow into the well at a particular value of y
be longenough to block off t'_eentire part of the well not used can be calculated by modifying the Thiem equation to
['or the slug test. High inflation pressures should be used to y

minimize volume changesin the tubing due to changing water (2 '= 2_rKL in (R,/r.) (I)pressuresin the isolated secuon when the head is lowered. ,

So far. solutions for the slug test have been developed only where Q is the flow into the well (lengtha/timeh. K,:is _the

for completely penetrating wells in confined aquifers. Cooper hydraulic conductivity of the aquifer (length/time), Lie the
oral. [1967] derived an equation for the rise or fail of the water height of the portion at" well through which water enters
level in a well after sudden lowering or raising, respectively. (height of screen or perforated zone or of uncased portion of
Their equation was based on nonsteaay flow to a pumped, wetil. )' is the vertical distance between water level in well and

equilibrium water table in aquifer. R. is the ¢ffc-_tive:radius

Copyright© 1976bythe AmcmcanGeophysicalUnion. over which .v is dissipated, and'r_ is the horizontal distance
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_r=_mmjmm_mm¢ Z rC _ surrounded by a 10-cm permeable gravet envelope with a
- : porosity of 30%. rc should be taken as {20: -,- 0.30(30z -

\
WATER TABLE 202')]t'= = 2.3.5cm to obtain the cross-sectional area of the wetl

--=- _ y _'=- that retates Q to d.v/dt. The value of r_ tar this wail section is
30 cm.

Combining I) and (2.) yields

I y r_" In (R./r_) dt (3)

H j I _ r I O which can be integrated to

.,-t--z _ L 2 KLt
I | In y = -- .. + constant (4)

I 1 ro In (R,/r.)

L I

I ,Applying this equation between limits .vo at t = 0 and Yt at t

I and solving for K yield1 I

K ffi r'2 In (R,/r.) I In y--_ (5)
2L t y,

This equation enables K to be calculated from the rise of the

water level in the wetl after suddenly removing a slug of water
///////'//////////////// from the well. Since K. re, r., R., and L in 15) are constants.

IMPERMEABLE (l/t) In y,/yt must also be constant. Thus field data should
Fig. 1. Geometry and symbols of a partially penetrating, partially yield a straight line when they are plotted as tn Yt versus t. The

perforatedwetl in uncontinedaquifer with gravel pack or cleveloped term (I/t) In Y_/Yt in (5) is then obtained from the best-fitting
zonearound perforatedsecuon, straight line in a plot of In y versus t (see the example). The

value of in R,/r, is dependent on H, D. L, and r, and can be I

from well center to original aquifer (well radius or radius of evaluated from the analog results presented in the next section. I
casing plus thickness of gravel envelope or developed zone). The transmissibility T of the aquifer is calculated by multi-

The terms L, y, Ro, and r, are all expressed in units of plying (5) by the thickness O of the aquifer or

length. The effective radius R, is the equivalent radial distance Dr, = In (R,/r,) l In y_over which the head lossy is dissipated in the flow system.The T =- . . - -- (6)
value of R_ dependson the geometry, of the flow system, and it 2/. t y, r"

•was determined for different values of i'Z, L, D, and r, (Figure This equation is based on the assumption that the aquifer is
I ) with a resistance network analog, as will be discussed in the uniform with depth.
next section. Equation ( I ) is based on the assumptions that ( I ) Equations (5) and [6) are dimensionally correct. Thus K and

drawdown of the water table around the well is negligible. (2) T are expressed in the same units as the length and time
flow above the water table (in the capillary fringe) can be parameters in the equations.
ignored, 13) head lossesas water enters the well (well losses)
are negligible, and (4) the aquifer is homogeneous and iso- EVALUATIONOF R,

tropic. These are the usual assumptions in the development of Values of R,. expressed as In R,/r_, were determined with
equations for pumped hole techniques [8ouwer and Jackson. an electrical resistance network analog for different values of
1974. and references therein), r,, L. H. and O (Figure I). using the same assumptions as.

The value of r_, in (I) represents the radial distancebetween those for ( I ).'An axisymmetric sector of I rad was simulated
the undisturbed aquifer and the wetl center. Thus r, should by a network of electrical resistors. The vertical distance be.
include gravel envelopesor 'developed" zones if they are much tween the nodes was constant, but the radial distance between

more permeable than the aquifer itself (Figure I ). nodes increased with increasing distance from t;_ecenter line.
The rate of rise. dy/dt, of the water level in the well after (Figure 2L This yielded a network with the nighest node

suddenly removing a slugof water can be related to the inflow density near the well. where the head loss was greatest, and a
Q by the equation decreasing node density toward the out©r reaches of the sys-

dy/dt = - Q/Ter_= (2) tern. For a more detailed discussion of graded networks for
representing axisymmetric flow systems, see Liebmann [1950]

where _-r} is the cross-sectional area of the well where the and 8ouwer [1960].
water level is rising. The minus sign in (2) is introduced be- The.radial extent of the medium represented on the analog
cause y decreasesas t increases, was more than 60.000 times the largest r._ value used in the

The term r_ is the insideradius of the casing if the water levet analyses. Thus the radial extent of the analog system was
is above the perforated or otherwise open portion of the well. essentially infinite, as evidenced by the fact that a reduction in
If the water level is rising in the perforated section of the well. radial extent by several nodes did not have a measurable effect
allowance should be made for the porosity outside the wetl on the observed value of R,. _
casing if the hydraulic conductivity of the gravel envelope or The value of R, for an infinitely deep aquifer tO = : _was
developedzone is much higher than that of the aquifer, in that determined by simulating an impermeable and then an in-
case the (open) poromy in the permeable zone must be In- finitely permeable layer at a certain value of D. If this value of
ctuded in the cross-sectionalarea of the well. For example, if D is taken to be sufficiently large, the flow in the system when
the radius of the perforated casing is 20 cm and the casing is the layer at O is taken as being impermeable is only slightly
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equipotentiats)for systemwithL/r,, = 625. H/r, = 1000,and D/r,, = IS00.Thenumberson the leJ't;lncL;_tthetopof the
figurearearbitrary lengthunus(note breaksin horizontalscale).

less than the flow when the layer is taken as being infinitely results indicated that the effective upper limit of in ((D - H)/
permeable. The averageof the two flows can then be taken asa r=,Jis 6. Thus if D is considered infinity or (D - H)/r_, is so
good estimat¢ of the flow that would occur if the aquifer were large that In [(D - H)/r,] is greater than 6. a value of 6

represented on the analog as being uniform to infinite depth should still be used for the term in {(D - HVr, i in (8).
[Bouwer. 1967]. This average flow was used to calculate R, for If"D : H. the term in [(D - H)/r,,j in (8) cannot be used.
D =, =. The analog results indicated that for this condition, which is

The analog analyseswere performed by simulating a system the case of a fully penetrating well. (8) should be modified to
with certain values of r_,, H. and D. The electrical current

entering the 'well" was then measured for different values of L. \( t.[ .tiC--':I-'ranging from near H to near 0. This was repeated for other In R,,/r_ = In (H/r=) _' L (9)
valuesol"r,,. H. and D. The condition where L = H could not

be simulated on the analog bee=use it would mean a short where C is a dimensionless parameter that is a function of
between the water table as the sourceand the wetl as the sink. L/e= _,. =hown in Figure 3.

The electrical current flow in the analog was converted to Equ_ations(8)and(9)yieidvaluesoflnR,/r_,thatarewithin
volume per day. and In R,/r,, was evaluated with (I) for each t0% of the actual value asevaluated by analog if L > 0.4H and
combination of rw, H. L. and D used in the analog, within 25% if L << H (for example. L = 0.1/'/).

For a givengeometry described by r., H. and D. the current The analog analyses were performed for wells that were
flow _4 into the simulated wetl varied essentially linearly with closed at the bottom. Occasionally. however, wells with open
L and could be describedby the equation bottoms were also simulated. The flow through the bottom

appeared =obe negligible for all values of re.and L usedin the
(2= = mL + n (7) analyses. If L is not much greater than r,, (for example. L/r._

• Beeauseof the'linearity between Q, and L the results of the << 4). the system geometry, approaches that of a piezometer
analysescould be extrapolated to the condition L = H. The cavity [Bouwer end Jackson. 1974], in which case the bottom
valuesafro in (7) appeared to vary.inversely with In tt/r,,. The flow can be signiticant. Equations (8) and (9) can also be used
values of n vaned approximately linearly with In [(D - H)/ to evaluate In R,/r,, if a portion of the perforated or otherwise
r= J, the slope A attd intercept B in theserelations being a rune. open part of the well is isolated with packers for the slug test.
tion of L/e,. This enabled the derivation of the following Equipotentials for the flow system around a partially pene-
empirical equation reiating In R,/r_, to the geometry of the trating, partially perforated wetl in an unconlined aquifer after
system: towering the water level in the well are shown in Figure Z. The

numbers along the symmetry axis and the water table repre-

In& =. I l'J '4 "j" Bln((D-- /r)/,,,]] -I sent arbitrary length units. The numbers on theequipotenualsr,, _[]1 (H'/r,) "j" L/r, '._ (8) indicate the potential as a percentage of the total head differ.
¢nce between the water table (100%) and the open portion of

In this equation. ,4 and B are dimensmntess coefficients that she weti (0,%) shown as a dashed line.

are functions of L/e,,, as shown in Figure 3. If D >> H. an. The value of R, for the case in Figure 2 is 96.7 length units.
incrm=sein D hasno measurable etTecton In R,/r,. The analog As shown in the figure, this corresponds approximately to the
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85% equmotenzzal when Ro is laterally extended from the con- rapid infiltration basins for groundwater recharge with sewage
ter of the open portion of the well. Thus most of the head loss _tfluenz {Bouwer. 1970]. The static water table was at a depth
in the ttow system occurs in a cylinder with radius R,, which is of 3m. D =, 80 m. H = 5.5 m. L = 4.56 m. re = 0.076 m. and e_,.
indicative of the horizontal extent of the portion of the aquifer was taken as 0.12 m to allow for development of the aquifer \
sampled for K or T. The vertical extent is somewhat greater .,round the perforated portion of the casing. A Statham
than L. as indicated by. for example, the 80% equipotential in PMI31TC pressure transducer was suspended about 1 m be-

Figure 2. low the static water level in the well (when trade names and
To estimate the rate of riseof thewater level in a wetl after it company names are included, they are for the convenienceof

is suddenly lowered. (5) can be written as the reader and do not imply preferential endorsement of a
particular product or company over others by the U.S. De-

re R, Ynt = In- tn- (10) partment of Agriculture). A solid cylinder with a volume
2 KL r, y, equivalent to a 0.32-m change in water levet in the wet[ was

By taking Yt = 09yd, ([0) reduces to also piaced below the water level. When the water level had
returned to equdibrium, the cylinder was quickly removed.

r, J

t,_,_ = 0.0527 --_ in P'" (l[) The transducer output, recorded on a Sargent millivolt re-
l r _ corder, yielded the.v-t relationship shown in Figure 4 with y

where tqo_ is the time that it takes for the water level to rise plotted on a logarithmic scale. The straight-line portion is the
90% of the distance to the equilibrium level. By assuming a per- valid part of the readings. The actual Y0 value o( 0.29 m
meable aquifer with K ,, 30 m/day, a wetl with re = 0.2 m and indicated by the straight line is ciose to the theoretical value of
L. = IOm. andln(R,/rw) = 3. (l l ) yietds t_ ,, 1.82s. Thusif 0.32 m calculated from the displacement of the submerged
Yois taken as 30 cm. it takes 1.8 s for the ware- level to rise 27 cylinder.
cm. another 1.8 s for the next 2.7 cm (90% of ,he remaining 3 Extending the straight line in Figure 4 shows that for the
cm 1,and another 1.8 s for the next 0.27 cm, or a total of 5.4 s arbitrarily selected t value of 20 s. y = 0.0025 m. Thus (I/t) In
for a rise of 29.97 cm. Measurement of this fast rise requires a Yo/Yt = 0.238 s-'. The value of L/r,_ = 38. for which Figure .t
sensitiveand accurate transducer and a fast-responserecorder, yields A = 2.6 and 8 = 0.42, Substituting thesevalues into (8)
The rate of rise can be reduced by allowing groundwater to and using the maximum value of 6 for In {(D - l-/)/r,.] (since
enter through only a portion of the open section of the well, as In (tO "7 H)/r=] for theweti exceeds6) yield In (R,lr,) = 2.37.
can be accomplished with packers. Equation (5) then gives K = 0.00036 m/s = 31 m/day. This

For a moderately permeable aquifer with. for example, K = value agrees with K values of l0 and 53 m/day obtained
I m/day, a wetl with re = 0.l m and L = 20 m, and in (R,lr_) previously with the tube method on two nearby observation
= 5.(ll)yieidst = ll.4s, ln thiscase, it would take the water wetis [Bouwer. 1970]. These K values were essentially point
level 22.8 s to rise from 30 cm to 0.3 cm below static level, measurements on the aquifer immediately around the wetl \

bottoms, which were at depthsof 9. I and 6. i m. respectively.
EXAMPLE

COMPARISONS
A slug test was performed on a cased wetl in the alluvial

deposits of the Salt River bed west of Phoemx. Arizona. The Pie:omelet method. The geometry, to which (8) and (9) and
well. known as the east wetl,'is located about 20 m east of six the coedicients in Figure 3 apply overlaps the geometry, of the
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ptezometer method at the lower valuesor' Lira,. With the 0.5]'- = , i _ , _
pzezometermethod a cavity is augcred out in the soil below a Lmezometer tube. The water level in the tube is abruptly
lowered, and K of the sod around the cavity iscalculated from

the rate o( rise o( the water levet in the tuhe (Bouwer and
Jackson. 1974] The equauon for K is

_-r.,; 1 in y'--_' (12)
K" -- Ay t Y, •

where Av ,s a geometry factor with dimension of length. Val- O.I \
ues ofA v were evaluated with an electrolytic tankanalog by \
Youngs[{968], whoseresults were expressedin tabular form as
A _/r= for different values of L/r=, (ranging between 0 and 8).
(H - [-l/r_, and (D - H)/rw. ¢_

Takin= a hypothetical case where Llrw = 8. H/r= = 12.and r,-- u.l
D/r,_ = i6. K calculated with (5) is 18% below K calculated l-
with (12). This is-more than the 10%error normally expected t.u
with (8) and (9) for the LIH value of 0.67 in this case. The

larger discrepancy,may be due to the difference in method- I_
ology, or to the ['actthat the L/r= value is close to the lower >-
limit ot the range coveredon the resistancenetwork analog. *

An approximate equation for calculating K with the pie- O.OI -
zometer method was presented by Hvorstev (1951]. The equa*
lion. which is basedon the assumptionsof an etlipsoidat cavity
or well screen and infinite vertical extent (upward and down*
ward) of the flow system, contains a term [! _ (Ll2r,)=] t'=.
For most well-slug-test geometries. L/2r, will be su_ciently
large to permit replacement of this term by L/2r,. in that case.
however. Hvorslev's equation for Q yields Ro= L. which is not

true. In reality..R° is considerably lessthan L. For example, if \
L = ,tOm, rw = 0.4 m, H = 80 m. and D = =. (8) showsthat \ "_
R° = 11.9 m. which is much less than the value of 40 m \ \indicated by Hvorstev's equation. However. since the calcu* \
[ation of K is based on In (Re/r,) as shown by (5), the error in O.OOI i I = l \ =
K is tessthan the error in R, (i.e...]6 and 236%. respectively, in O IO ZO 30 40
this caset, t --SECONDS

If. for the above example, the top of the wetl screenor cavity
had been taken at the samelevel as the water table (H = 40 m). Fig. 4. Plot ot v versust for slu= teston eastweft.

R, would havebeen 8.6 m and Hvorslev's equation would have
} ielded a K value that is 50% higher than K given by _5). The the removal of a slug or" water decreases with decreasing y.
larger error is probably due to Hvorslev's assumption of in- .3.v/_t is not a constant and the vaiue or"K obtained with this
finite veruc=; (-pward) extent ot"the flow system, which is not procedure depends on the magmtude of 3.y used in the field
met when the cavity is immediately below the water table, measurements. The general rule is that A>"should be relatively
Using Hvorstev's equation for cavities immediately below a small.
confining layer would increase the error to 73%. but this. of Taking a hypothetical casewhere vo = 2.5 m. Yt = 2.4 m..Az
course, is due to the fact that a water table is not a solid = 10s. L = H = 5 m. D = 6 m. and re, = 0. lm. (5) yieids a K

boundary..Hvorslev's equation for theconfining layer casecan value that is 36% lower than K calculated with (13). However.
be shown to yield R, = 2L. ifYt is taken as0.5 m. which should give _t = 394 saccording

Augerhote method. The analog analysesfor (8) and (9) and to the theory that (I/l) In>'o/>'ris constant, the K value yietded
Figure 3 were performed for L < H, becauseshort circuiting by (5) is 26% higher than K obtained with (13). If y, is taken as
between the water table and the weti prevented simulation of 0.9 m, (5) and (13) give identical results.
the case where L = H. If the analog results are extrapolated to Slug test on wells in confined aqm/ers. The confined aquifer
L = H. however, the geometry of the system in Figure I for which the slug test by Cooper et oL [1967] wasdeveloped is
becomessimilar to that of the tuger hole technique, for which an aquifer with an internal water source, for example, recharge
a number of equations and graphs have been developed to through aquitards or compressionof confining layers or other
calculate K from the riseof the water level in the wetl [Bouwer material. This situation is similar to that of the unconfined
and Jackson. i974]. Boast and Kirkham (1971]. for example, aquifer presented in this paper because the water table is
developed the equation considered horizontal, like the upper boundary of a confined

aquifer, and the water table is a plane source. Thus K or T
Ay

K = C,x _ (13) calculated with (5) or (6)should be of the same order as Kcalculated with the procedure of Cooper el aL [19671. which

_here Cgx was determined mathematically and expressed in invotves plotting the rise of the water level in the wetl and
tabular form for various values of Llr=_, (D - H)/r,_. and finding the best lit on a family of type curves. Cooper er aL
Yo/H. Since the rate of rise of the water level in the hole alter [1967] presented an example of the calculation of T for a weti
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with re = re. = 0,0?6 m and L = 98 m. The resulting vatue of 7" Hydraulic conductivity values obtained with the propo:"
was 45.8 m-'/day. Values of"D and H for this weil were not slug test are compatible with those ylelded by the auger i
gwen. However. since the weft was i22 m deep and completely and pmzometer techniques where the geometrles of" the syst,_
penetrating (at least theoretzcafly), D and H must have been overlap, and by a slug test for completely penetrating wells in
between 98 ancl 122 m. Assuming that both D and H were i00 confined aquifers.
m. (6) yields T = b2.8 m_/day, which is compa_ible with 7"
obtained by Cooper et al. REFERENCES
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The Bouwer and Rice Slug Test -- An Update

by Herman Bouwer b i
f

ABSTRACT I NTRODUCTION

The Bouwer and Rice slug test was developed to The slug test developed by Bouwer and Rice

measure aquifer hydraulic conductivity around boreholes (1976) permits the measurement of saturated
(production, monitoring, or test wells). The wells can be hydraulic conductivity "(K)of aquifer materials
partially penetrating and partially screened, perforated, or
otherwise open. The slug test can be based on quickly with- with a single well. The method consists of quickly
drawing a volume of water from the well and measuring the lowering or raising the water level in a well or bore-
subsequent rate of rise of the water level in the well, or by hole from equilibrium and measuring its subsequent
adding a slug of water and measuring the subsequent rate rate of rise or fall, respectively. The method was
of fall of the water level in the well. While originally designed to measure K of the aquifer around the
developed for unconfined aquifers, the method can also be screen or otherwise open portion of the well for ,
used for confined or stratified aquifers if the top of the
screen or perforated section is some distance below the fully or partially penetrating wells in unconfined
upper confining layer. Anomalies ("double straight line aquifers. Because of its simplicity, the Bouwer and
effect") sometimes observed in the measured rate of rise of Rice slug test has become a frequently used tool in
the water level in the well are attributed to drainage of a ground-water investigations. This paper addresses
gravel pack or developed zone around the well following some of the experiences obtained with the method,

lowering of the water level. The effect of this drainage can including the validity of falling level tests, use ofbe eliminated by ignoring the early data points and using
the second straight line portion in the data plot for the method in confined aquifers, effect of draining
calculation of hydraulic conductivity. The method is gravel packs on the rise of the water level, effect of
applicable to any diameter and depth of the borehole, hole diameter, and computer processing of field
provided that the dimensions of the system are covered data.
by the ranges for which the geometry factor Re has been _.._
worked out. The smaller the diameter of the hole, however, ._
the more vulnerable the results will be to aquifer heteroge- M ETHODO LOGY .
neitics and to inaccuracies in estimating effective well Geometry and symbols of a slug-tested well •
diameters. Computer programs for rapid processing of the are shown in Figure 1. The rate of flow of ground
field data have been developed, 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 I

equation as

Y (i)
Q = 21rKLe ln(Re/rw)a • •

Contnbuuon of the U.S. Department of Agriculture,
Agricultural Research Service. where Q = volume rate of flow into well;

bLaboratory Director, U.S. Water Conservation K = hydraulic conductivity of aquiferaround well;
Laboratory, Phoenix, Arizona 85040.

Received December 1986, revised August 1988, Le = length of screened, perforated, or otherwise
accepted September 1988. open section of well; y = vertical difference betweeni

DiscussionopenuntilNovember1,1989. water level insidewelland static water table outside
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measured. If the water level rises in the screened or
,_///AN\'///,,qx','////."_'/// 2 r C r/Z",','///Ax'C////C,",'/,"AN'¢//,-; _ open section of the well with a gravel pack around

it, the thickness and porosity of the gravel envelope
WATER TABLE should be taken into account when calculating the

---" ' y _ equivalent value of rc for the rising water level. 'X

_ Thiscalculationis basedon the total free-water
surface area in the well and sand or gravel pack,

• _ f calculated as lrrc_ + n (rw_ - rc2)n, where n is the
#_ J porosity,andrw- rc isthe thicknessof the

:_" I._ envelope.Theequivalentradiusof a circlegiving
this total area is then calculated as

j_ H [(l-n)rc 2 +nrw2]'_. For example, if the radius of

2rw 1__ Le the screen or perforated casing is 20 cm and there
I is 8 cm gravelpack with a porosity of 30 percent,

[ rc should be taken as 25.9 cm, whilerw is 28 cm.
Solving equation (2) for Q, equating the

[ resulting expressionto equation (1), integrating,
[ and solvingforKyields

I t I i
K = rg ln(Re/rw) l_ln y0 (3)

kJ 2Le t Yt

_:_ where yo = y at time zero; and Yt = Y at time t,
The results of the analog analyses to evaluate

'r _/ Re for various system geometries were expressed
_1/111//////////////_ V///// I_ in terms of the dimensionless ratio In (Re/rw). The

data could be fitted into two equations, one forIMPERMEABLE
the case where Lw < H, and one where Lw = H.

Fig. 1. Geometry and symbols for slug test on partially The resulting equations were, respectively, _
penetrating,partially screenedwell in unconfinedaquifer

with gravel pack and/or developed zone around screen. In --Re= [ 1.1 + A+ Bln[(H- Lw)/rw] 1-1rw In (Lw/rw) L-_-w J (4)
well; Re = effective radial distance over which y is

dissipated; and rw = radial distance of undisturbed Re [ 1.1 Le_r_ ] -1portion of aquifer from centerline, and In --rw= ln(I_w-/rw) + (5)

Values of Re were determined with an
electrical resistance network analog for different where A, B, and C are dimensionless numbers

values of rw, Le, Lw, and H (see Figure 1 for mean- plotted in Figure 2 as a function of Le/rw.
ing of geometry symbols). The value of rw is the
radius of the screened or open section of the well

plus the thickness of a sand or gravel pack and/or " ....... , ............ , ..... ' ...... , ..... ' ...... ,
Cf _

of the developed zone around the well. Thus, rw is ,2 //
the radial distance from the center of the well to " /

AN0 /

normal K of the aquifer. Because the thickness of ¢ ,0 /
the developed zone is almost never known, the //// A
tendency is to ignore it and take only gravel or 8 //_ ,

// B

sand packs into account. 6 / /B// 3
The rate of rise dy/dt of the water level in the

wellsomeafterdistancethewaterislevel has been quickly lowered , _-----__//'_ // 2

dy _ Q (2) ........ ',':,,7---7.',.,. :_, ........... , .... , ....... , ._
dt 7rrc: o 5 ,o 50 ,oo 500,ooo 5ooo

Le/ rw

where rc is the radius of the casing or other section Fig. 2. DimensionlessparametersA, B, andCasa function
of the well where the rise of the water level is of Le/rw for calculationof In (Re/rw). ,
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o.5 - ' i , J , a ' _ 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

k modeling, ground-water recharge studies, and
\ ground-water pollution studies. The method is

\ particularlyuseful inground-watercontamination

studiesbecausethe slugtest canbe carriedout on
o.I the same wells used for ground-water quality

• monitoring. Also, combining the resulting values of
hydraulic conductivity with the porosity of the

to aquifer and slopes of the ground-water table or
piezometricsurfacepermitsthe predictionofpore-LtJ

watervelocitiesand,hence,the rate ofmovementua
:_ of pollution plumes and transport of contaminants.

z The slug test can also be useful in determining

>.., vertical distribution of hydraulic conductivities in
an aquifer system and other spatial variability of

o.ot - 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.

\ o,, DOUBLE STRAIGHT LINE EFFECT

\ _ Users of the slug test have observed that when\

\ t x_. plotting log Yt versus t as in Figure 3, they some-
O.OOl I t , I X * times get a double straight line as shown schemat-

o Io 20 30 40 ically in Figure 4. The first part (AB) is straight

t IN SECONDS and steep, whereas the next part (Be) is straight
Fig. 3. Graph of log Yt venus t for slug test on well in Salt and less steep. Then, at point C, the points begin
RiverBed, 27th Avenue,Phoenix, Arizona. their expected deviation from the straight line as

I

Because y and t are the only variables in [

equation (3), a plot of In Yt versus t must show a LOG Yt tstraight line. Thus, instead of calculating K on the A
basis of two measurements of y and t (Y0 at t =

0 and Yt at t), a number of y and t measurements _:

can be taken and [In (Yo/Yt)]/t determined as the Yo '\
slope of the best-fitting line through the y versus 'B
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, yo and Yt,
along with the time interval t between them for
substitution into equation (3). Because drawdown
of the ground-water table around the well becomes x_

increasinglysignificantas 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

us_ to evaluate [In (Y0/Yt)]/t for calculation of K 0 t
with equation (3). Fig. 4. Schematic of double straight line effect.
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A B (/Q radius rw should be taken as the radial distance

t I! _--/from the center of the well to the outer surface of

the gravel pack. Where the double straight line is
due to a naturally developed zone around the weP

i rw is harder to evaluate and an "intelligent" esti-,
:'.::1 mate must be made. It may also be possible to estx-

-':::t .."_, mate rw from the value of y at point B in Figure 4.
_- Consideringthe volumeof waterin the well

between YA and YB in Figure 4 to be due to the

drainage of the gravel pack or developed zone, and

GR_AVELPACKKI- --I knowing or estimating the drainable porosity of

1._/ OR D_[_[ ] the gravel pack or developed zone, the radial

i DEVELOPE extent of this zone can be calculated for evaluation
] , ZONE [l of rw. Capillary fringe effects do not have to be, I

i 1 considered, since the capillary fringe was also/zI

presentinthepackor inthedevelopedzonebefore
• Fig.5. Slugtestforboreholewith ground-waterlevelbelow the water level was lowered. Because the rising(A),andabove(B)topof screenorperforatedsection.

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 rc in the equation for
calculation of K should be adjusted to take this

the drawdown around the hole becomes significant effect into account, as discussed earlier in this
relative to Yt. The first straight line portion in article.

Figure 4 is probably due to a highly permeable Conceivably, a well could have a gravel pack
zone around the well (gravel pack or developed surrounded by a less permeable developed zone
zone), which quickly sends water into the well before the original aquifer material is reached. This
immediately after the water level in the well has could lead to a triple straight line effect, with an
been lowered (Figure 5A). Then, when the water intermediate straight line portion at point B, or :
level in the permeable zone around the well has curved transition zone at B if the hydraulic con- _
drained to the water level in the well itself, the ductivity of the developed zone gradually decreases
flow into the well slows down and the points begin until K of the original aquifer material is reached.

I to form a second, less steep, straight line (Be in By the same token, portion AB in Figure 4 could
[ Figure 4). This second straight line is more indica- also be curved if the hydraulic conductivity of the

tive of the flow from the undisturbed aquifer into gravel pack or developed zone immediately around

i the well. Hence, segment BC should be used in cal- the well decreases with radial distance from the
culating K of the aquifer with equation (3). In the well.

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 FALLING WATER LEVEL TEST

the slug test, i.e., essentially instantaneously. How- The slug test was developed for a rising water

ever, some gravel packs or developed zones level in the borehole, as obtained by quick removal
apparently are not permeable enough to give such of a certain volume or slug of water. This can be
instantaneous drainage, achieved by bailing, (quick) pumping, or by

If the ground-water table is above the screened immersing a section of pipe filled with sand or
or open section of the borehole, and the water other ballast and closed with caps on both ends, or
level in the hole is not lowered so far that it drops other submersible object, in the borehole, letting
below the top of the open section (Figure 5B), the the water level in the borehole return to equilib-
gravel envelope or developed zone around the open rium, and quickly removing the submerged object.
section cannot drain. The inflow into the hole then The question is often raised: can the method also

is immediately controlled by the aquifer, and the be used when a volume of water is quickly added
double straight line effect should not occur. If it to the hole and the subsequent rate of fall of the
still occurs, it could indicate leakage around the water level in the hole is measured for calculatio

casing or grouting above the gravel pack. of K? The answer is yes, provided that the equiliL
Where the double straight line is due to a rium water level is above the screened or open

gravel pack around the well, the effective well section of the borehole (Figures 1 and 5B). In this
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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

_"_ _'f'/_ _ Y water level in the well is dissipated in the vicinity
i -=- of the well around the screen or perforated section,
I the method should also be applicable to situations
I where the upper boundary of the aquifer is an!
! impermeableor semipermeableplane, i.e.,an
! impermeableor semipermeableupper confiningt L
I layer. Thus the slug test should also give reasonable
! values for K in confined, semiconfined, or stratifiedi
I aquifers. Theoretically, the larger the distance
I r between the top of the screened or open section of
! i. the well and the upper confining layer (like Lw - Le

Fig. 6. Schematic of addition of water (hatched section) to in Figure 1), the more accurate the resulting values
borehole with equilibrium water level below top of screen of K will be. In actuality, however, sourceor perforated section, with outflow of water into vadose
zone(horizontalarrows), 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 through
case, the outflow from the well due to the falling semiconfining layers.
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 EFFECT OF WELL DIAMETER
the rising water level after a slug of water has been Theoretically, the Bouwerand Rice slug test
removed (ignoring, of course, eventual rises and applies to any diameter of the borehole. Practically,
drawdowns of the ground-water table immediately the hole dimensions should be selected so that the
around the borehole if the aquifer is unconfined), geometry parameters are covered by Figure 2. The
Thus, equations (3), (4), and (5) are also applicable larger rw and Le (Figure I), the larger the portion
to the addition of a slug of water and measuring of the aquifer on which K is determined. For
the subsequent rate of fall of the water level in the layered aquifers, smaller values of Le may some-

borehole for calculation of K of the aquifer around times be preferable because they give more resolu-
the hole. lion and more information about the vertical dis-

If the equilibrium water level in the borehole tribution of K when the slug test is carried out at
is below the top of the screen or open section different depths. Very small hole diameters (for
(Figure 6), and water is added (hatched section in example 2 in. or 5 cm) should still give accurate

Figure 6), the subsequent flow of water into the values for K, but the values apply to only a small
aquifer due to the falling water level not only takes region around the well and, hence, are more sensi-
place through the screen or perforations below the tive to spatial variability. Also, inaccuracies in the
original water table, but also through the vadose estimates of the thickness of gravel envelopes and
zone above the original water table (arrows in developed zones have a greater effect on the calcu-
Figure 6). This increases the rate of fall of the lated values of K where rc is small than where rc is

water level in the borehole beyond that caused by large.
inflow into the aquifer and leads to an overestima-

tion of K. The greater the ratio of y/L (Figure 6) in PROCESSING OF y VERSUS t
this case, the more the slug test will overestimate K MEASUREMENTS
if the measurement is based on adding water to the To calculate 1/t In (Y0/Yt) for the appropriate
hole and measuring the subsequent rate of fall of straight line portion of curves as in Figure 3 or 4,
the water level, twovaluesof y on the straightline and their
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corresponding values of t are read from the graph, values of t that are 22 times greater than the t
The natural logarithm of the ratio Y0/Yt is then values calculated by the t9o% equation in the
taken and divided by the difference between the original article (Bouwer and Rice, 1976), where

two values of t. For example, Figure 3 shows that In (Y0/Yt) was erroneously taken as In 0.9, thus
at y is 0.28 m and 0.001 m, t is 0 and 24 seconds, yielding the time required for only 10% of the
respectively. This yields water-level rise or fall to occur.
1/t ln(y0/Yt) = 1/24 1n(0.28/0.001) = 0.23 m/see.

If 1/t In (Y0/Yt) is calculated from the slope of the COMPUTER PROGRAMS
curve, the number of log cycles on the vertical scale Where the Bouwer and Rice slug test is
between the two points is divided by the time routinely used, time for calculating K with equa-
increment and multiplied by 2.3 to convert to tion (3) is saved by developing a computer program
natural logarithm. For example, Figure 3 shows in which values of Le/rw are stored for direct cab
that the straight line from Yo = 0.28 m to culation of In (Re/rw) and K from the field data.

Yt = 0.001 m covers 2.4 log cycles. The time Such programs have been developed by several
increment between the two points is again 24 users (see, for example, Pandit and Miner, 1986;
seconds, yielding 1/t ln(y0/Yt) = 2.3 × 2.4/24 = 0.23 and Kemblowski and Klein, 1988). Also, a number

m/see, which is the same as calculated earlier, of users have designed forms for easy and system-
Because of different coordinate scales in plots of atic recording of field data.
log y versus t, the value of 1/t In (Y0/Yt) cannot be
taken as the actual slope of the straight line R E FERENC ES
portion! Bouwer, H. and R. C. Rice. 1976. A slug test for determining

hydraulic conductivity of unconfined aquifers with
ESTIMATING RATE OF RISE OR FALL OF completely or partially penetrating wells. Water

WATER LEVEL IN WELL Resources Research. v. 12, pp. 423428.
Kemblowski,M.W.and C. L. Klein. 1988. An automated

If the water level in a slug-tested well rises or numericalevaluation of slug test data. GroundWater.
falls at a relatively slow rate, simple water-level v. 26, pp. 435-438.
measuring devices and a stop watch may be all that Pandit, N. S. and R. F. Miner. 1986. Interpretation of:slu
is needed to do the test. Fast-moving water levels, test data. Ground Water.v. 24, pp. 7.43-749. _
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 Herman Bou_oerreceived B.S. and M.S. degreesin1949 and 1952 in Drainage,Reclamation, and Irrigation
In (Yo/Yt) can be taken as In 10 to calculate the from the National Agricultural Universityat Wageningen,
time t9o% required for the water level in the well to The Netherlands, and a Ph.D. degree in 1955 in Soil and
rise or fall 90% of the initial lowering or raising, WaterManagement from Cornell University, New York. He

respectively, of the water level in the well. This wasassociated _vitbthe Agricultural Engineering Depart-

yields the equation ment of Auburn University, Alabama, from 1955 to 1959,
before joining the U.S. Water ConservationLaboratory in
Phoenix, Arizona, where be became Director in 1972. In

t90% = 1.15 re2 In nRe (6) 1970, be also mas appointed Adjunct Professor at Arizona
KLe rw State University in Tempe where be taught Ground-Water

Hydrology in the Geology and CivilEngineeringDepart-
where K must be taken as the estimated or expected ments. He is also an Adjunct Professorat the University of
value of K of the aquifer. Equation (6) yields Arizona in Tucson.
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_i Response of a Finite-Diemeter _Veil to an Instantaneous " ?. .-.. ;'?:i;C,,. ,_ /
_: _ . . , _ .... . .... ,.

i':. Charge of Wate¢ : : ;_
.... y

ii:
}IILTON tI. COOPER, J1L, JOHN D. BREDEItOEFT, AND _.:

_i_ ISTAVROSS. PAPADOPULOS

Water Resources Division, U. S. Geological Survey, Washington, D. C. -.'_"

_,_. Abstract. A solution is presented for _he change in water level in _ well of finite diameter
" after a known vohune of water is suddenly injected or withdrawn. A set of wpe curves corn-

-_i_: puted h'om this solit_ion permil.s a determination of Lhe transmis_ibility of the aquifer. (Key

!!i ' words: Aquifer tc'stS_ groumhw_ter; hydraulics; permeability)

)._i! IN'rI_.0i)UCTION well of finite diameter, a determination of the i,.;

•_! Ferrls and K'nowlcs [195't] introduced a transmissibility can be obtained from the slope
:_ '_acthod for determining the tr-msmissibility of of a plot of head H versus 1,he reciprocal of
.* time (l/t)."_ aa aquifer fl'om observations of the water level - •
"; i:1a wei! afro:' a known vohune of water is sud- Since the volume of water injected into the

'!: ,k,n!y in.iected into the well. (See also Ferris well is _zrdH°, where re, is the radius of the cas- . ";

" .i_!::_t al. [1962]). They reasoned that for practical ing in the interval over which the water level-.:; :
_"_ purposes the well may be approximated by an fluctuates and He is the initial head increase in ,
_., the well, equation 1 can be written
7: instantaneousline sourcein the infiniteregion, "-Ai;.

for which the residual head differences due to• the injection are described by h/He = (ro2/4Tt)e -''s/_r_ (3) "i.,_i._

.. andequation2canbewrittenh = (V/47rTt)e -''slur' (1)

• where :, H/IIo = ro_/4Tt (4) ,: i,i
Recently Bredehoeft et al. [1966] demon- _'• h = change in head at distance r and time t

i due to the injection; straLed by means of an electrical analog modelr = distance h'om the line source or center of of a well-aquifer system that equation 3 gives a

i well; satisfactoryapproximationof the head in an
't = time since instantaneous injection; mlectcd well only after the time t is large

:_ !' V = volume of water injected; enough for the ratio H/tic to be very small

i T = transmissibility of aquifer; (see Figure 1). The observed discrepancy ap--• S = coefficient of storage of aquifer, pears to arise from the assumption that the in- ,,
jected well can be approximated by a line source.

, They reasoned further that the head H in the We present here an exact solution.for the .

" injected well would be described closely by (1) head in and around a well of fiuite diameter
when r is set equal to the effective radius r. after the Well is instantaneously charged with "a

. [Jacob, 1947, p. 1049] of the screen or, open "known volume of water. ._,
_: hole. Then, Since r, is small, the exponential ap- ..

f preaches unity quickly, so that the equation a_easrsm , _.',;}

_. approaches H =-- V/4rrTt, which can be written Consider a nonflowing well cased to the top of

' T Z V(1/t)/4rrH (2) a homogeneous isotropic artesian aquifer of uni-o from thickness, and screened (or open) through-
To the extent that the equation is valid for a out the thickness of the aquifer (Figure 2). Sup- ' "'-,

Publication authorized by the Director, U.S. pose that the well is instantaneously' charged : -. _:.2
. Geological Survey. with a volume V of water. (We will consider. , .- .q,..
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: • 2_4 COOPER, ].IIt.EDEII:OI,LI?T, AND I_AI'ADOPUL, O._ ,_";' " '_4:_!_.. .."'.: -! ,:

1.°_-----._.1 r 2_.T[ah(r. -b O, t)]/ar [T_,

• 0.9[- w'*-x i from Fig. 3 _J = _rr¢2(OH(t)/Ot) (t > O) _"

h(r, O) = 0 (r > r,) (hd) ::."i:,:.

0.7_-/ I ,_ nolo__e_l Equation 5 is the differential equation govern- 'ing nonsteady radial flow of confined ground- '

' I . /\ _ w_ter. (See, for example, Jacob, 1950, p. 333.) ? ;<
-." 0.6_ Lien -source solu_ion-_l % Boundary condition 5a states that after the first '

' I--H_ r_ e -r,' s/4rt _
• - : instant the head in the aquifer at the face of the

'_-- . _ O.hH -Hj]-_ - , \,_ well is equal to that in the well. Boundary con-
•_, " _: / _ dition 55 states that as r approaches infinity .__

r, 7.6cm the change in head approaches zero. Equation :
5c expresses the fact that the rate of flow of

. . waterinto(oroutof)theaquiferisequaltothe "

0 4 sec _ _ rate ofdecrease(or increase)in volumeofwater..
:'_ - _\\ within the well. The conditions 5d and 5e state
• ,' .. 0.2k , \ \ that initially the change in head is zero every- i" "

a T = 9.29 cm /sec \ where outside the well and equal to.H_ inside. _%,t'.\ _ the well. :i :Fig. 2. Idealized

, ' _ x\ By applying the L_place transform with re-,.,
. , "-.. specttotimetheproblemisreducedto :

0 I _ '-I

'. 10-' lO" 10° lO' O_[_/Or_ + 1/r (Oh/Or) = (S/T) (ph) (6) The head If(t) insideTt/rJ

' " Fig. 1. Comparison of analog results with curve /_(¢o, p) = 0 (6a). (, stituting, r = r, m equ.

:i_. representing line-source _olution. [3h(r, -[- 0, p)]/Or . (_:_ H = (SH°_/_r_) fo

an injection as a positive charge and a with- = (r,_/2r, T)[p[_(r, + O, p) --He] (6t Values of II/tto condrawal as a negative one.) The water level in
......: tegrating equation 9 a:

the well instantaneously moves to the height for whichthe solution is :_:.,
Ito = V/_rro_ above or below its initial level and computed from the li:

r, SH, Ko(rq) tions 3 and 4, are give
immediately begins to return to its initial level h(r, p) = (7)::!:! _:_the values from Tabi,"according to somc function of time H(t). Mean- Tq[r, qKo(r,q) -_- 2aKo(r°q)]

family of five curves
while the head in the surrounding aquifer varies where q = (pS/T)_, and o_= r,_S/r, _. ,_-. : mensionless time par:
according to h(r, t). Our objective is to find a The solution h(r, t) is the inverse transform,,:_ curve for each of five

<* solution for h(r, t) and H(t). The inertia of which is available from the analogous r,_S/ro_. Also _:
the column of water in the well will be neglected, in heat flow [Carslaw and Jaeger, 1959, p., 342] a =

.. (See, in this connection, Bredehoe]t. etal. curve, are the values:,

': [1966]). Since the solution to be obtained can 2[[_ t® 4.;
• be superposed on any initial condition, we can h = Jo e-_'/_{J°(ur/r') It'is apparent from -_r

simplify the problem without loss of generality ,"): Figure 3 that the lin_-.
'.... by assuming that the head is initially uniform • [u Yo(u) -- 2a Y_(u)] -- Yo(ur/r.) . . ill:" )osed by Fe_'is aw,
• andconstant, closeapprox_matioffof

• du , _.;.:9 only for large value _
The problem is described mathematically, by • [uJo(u) -- 2_xJ_(u_]} A(u) _t . (8)' Tt/ro'. The approxima_

ohlor + llr(OhlOr), ....... "i _ where _ Tt/ro _and :,:!_-.r i ble for Tt/ro "_greater t!, .-;_ -._ for tI/H_ less than abe
: .- = SIT(Oh/at) (r > r,) (5) _ei-_.a_ Speedway City, Ind

• . . h(r, -[- O, t) = H(t) (t > 0) (ha) A(u) = [u3"o(u) -- 2aJ,(u)]' .,,_*__;:_"_:,4,_;;'.Knowles to exemplify,

• : o (t> o) + - from0.0 to,
:.. :_ ' _::",*_i_.',_:'

,: .] , _Z][[!_•J .'._ _i _'_
!',,_ .. ...:.,.,-_:,i_,;_ ..,



•7;- _-::• . " ..:v.

.I_!/_ :: Instantaneous Charge ...... '

(t i_.;_ f-Water level immediately(_.,)_.,;?_, ,,:,

/ "_ (_0 ' _ r _ _ /after injection ",_...... Z_ ':_;:"
it,_e:• f --Water level at time t(._ a

_'... / _ /--._ Head in aquifer
I

'- _uation govern- _";. 'H° _' _ , ._...._ at time t

h(_,t)
:._tJ, I950, p. &13.] _i., _ J___-L ......
tilat after the first. _!:_ i z7 --Initial head ;,:.--
', : the face of the _'- [ in aquifer

, Bound'_ry con- _"' , _. "---Well casing

rate of flow of _: ..L .[..:.;: :,. "(,,",) .":::-I ,I .j. il'scr 'n or:':.. .:.:::f. .:.'::,Ii"
......... i":'iiwall of open ho_e .".:,?.,'....

• 5d and 5e state [.;.: :::..: ..::'./ :" :i' ..:(:....:",::.."" ".1 I: '.' .:":;::(: )" '.i."'":.'",i;.i;-:.:.i:';i:}!i]:.::
.[ is zero ever3"- ,s .. :Y.i':".._'..)...:":".:".",:, ",:.i::.,:.;.."1 ' ..' .:".;' ,, '" "." "': ", :":*": .;

_ Fig. 2. Idealized representation of a well into which a volume V of wa_er is suddenly
_.v; injected. .: _sformwithre- ,_:,

Iuced to ' _i:. .--

_i}
(S/T) (p_) (6) '_' .The head H(t) inside the well, obtained by sub- gransmissibility determined from these data

t. (6a) _" stituting r = r, in equation 8, is agreed fairly well with one obtained by another" ' .:
method.) , :

5fI = (8Itoa/_r _) e-_'/" du/(u a(u)) (9) A family of type curves plotted on semilog-
arithmie paper, as in Figure 3, permits a de-

(6b) Values of II/Ito computed by numerically in- termination of the transmissibility. The method ::i,:_

u,grating equation 9 are given in Table 1. Values is similar to the Theis graphical method [Wen-
computed from the line-source solutions, equa- zeg, 1942]. A test on a well near Dawsonville,
tions 3 and 4, are given in Table 2. In Figure 3 Georgia, will be used to demonstrate the method.

:czl(o(r,q)j (7) _ the values from Table 1 are represented as a This well is cased to 24 m with 15.2-cm (6-inch)
_ family of five curves of H/He versus the di- easing and drilled as a 15.2-am open hole to a

- r,'-'S/rofl _: mensionless time parameter fl .-- Tt/ro', one depth of 122 m. Figure 4 is a reproduction of a
ers:6v transfomb :'

..,fiogous problem _ curve for each of five values of the parameter chart showing the hydrograph of the well after
i _ = r,_'S/roL Also represented, by a dashed the sudden withdrawal of a long we.ighted float ".:.,:'::_

,er, 1959, p. 342] _ curve, are the values computed from equation from the well. The weight of the float was 10.16
-" 4. kilograms, 'and hence by the principle of Archi- :

It is apparent from Tables 1 and 2 and from medes it had displaced a volume of 0.01016 m _ ..'.
:_ Figure 3 that the line-source solutions 3 and 4 of water when floating in the well. Its with-

_,(ur/r.) _: proposed by FerNs and Knowles [1954] give a drawal was therefore equivalent to a negative :':_i

_:i. close approximation of the finite-source solution charge elY= 0.01016 mL From the relation .::i_"

_.. _. 9 only for large values of the time parameter H_ = Vhrr: the initial head change is found to .

.,. (8) _. Tt/ro'. The approximation seems to be aeeepta- be H, = 0.560 m. _" '

"_ i;" ble for Tt/ro'greatgrthan 100 (or, equivalently, The hydrograph in Figure 4 was recorded._ii-for H/H. less than about 0.0025). (In the test electrically from a pressure transducer, which

.:. at Speedway City, Indiana, used by Ferris and was suspended below the water surface in the
• _:_: Kn0wles to exemplify their, method, tI/Ho ' well. Table 3 lists data from• this chart. To de- . : ,.

(u) - 2c_Y_(u)] _ ranged from 0.01 to 0.001, and thevalue of termine the aquifer .constants the data are .,

!i . . , . _ -i.., '

i" .,'_X..,, , -:.('"
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'__" YJ " TABLE i. Values of H///0 for a Well of Finite Diameter ,_.,/,,;.. _ ,..

i -- H/Ho

• ' .:': : " Tt/r¢2 a = 10-I a = 10-2 _ = 10-3 a = 10-4 a = 10-5 "

'_ ,.i: , 1.00 X 10-_ 0.9771 0.9920 0.9969 0,9985 0.9992
2.15X 10-_ 0.9658 0,9876 0.9949 0.9974 0.9985

::,!!!i! 4 × 0.9490 0.9807 0 914 0.9954 0.9970
.... -,i_.Q , 1.00 X 10-_ 0.9238 0.9693 0.9853 0.9915 0.9942 _!i
' 'F '_';;'_:'_':':rF"_ " ': 2.15 X 10-_ 0.8860 0.9505 0.9744 0.9841 0.9888
• ' , :U: • 4.64 × 10_ 0.8293 0.9187 0.9545 0.9701 0.9781 {,*_ _:,,_,,,_,_ ,., . 1.00 X 10-_ 0.7460 0.8655 0.9183 0.9434 0.9572

4.64 X 10-_ 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 10" O. 1665 0.2597 0.3543 0.4364 0.5038

4.64 X 10° 0.07415 0.1086 0.1554 0.2082 0.2620
•., 7.00 X 10° 0.04625 0.06204 0.08519 0.1161 0.152I

:.;:, , 1.00 X 10_ 0.03065 0.03780 0.04821 0.06355 0.08378
,::. i. 40 X 10_ 0.02092 0.02414 0.02844 _. 03492 0.04426 _:

2.15 X 10_ 0.01297 0.01414 0.01545 0.01723 0.01999 .,/:_,.
< 3.00 X 10_ 0.009070 0.009615 0.01016 0.01083 0.01169

4.64 X 10_ 0.005711 0,005919 0.006111 0.006319 0.006554 <
,,,_;; .. 7.00 X 10_ 0,003722 0.003809 0.003884 0.003962 0.004046

¢

i_. , " 1.00 X 10_ 0.002577 0,002618 , 0.002653 0.002688 0,002725 ,_2.15 X 10_ __ 0 001179 0,001187 0.001194 0.001201 0.001208

HIHo from '_ __:"ih:ii

_,:_': - plotted on semilogarithmic paper of the same With the arithmetic axes coincident, the data :, _;
; ' scale as that of the .type curves in Figure 3, plot is translatcd horizontally to a position °} "_....

: :i_ and this plot is superposed on the type curves, where the data best fit the type curves, as

:_. , TABLE 2: Values of H/H_ for Line-source Approximation of a Well

._}_- _ :2 , H/tto from equation 3
, _:_ :.,_:_',.... ,_:, own in I:,

:°k:.-'S"/ " Tt/r, _ a : 10 -_ a = 10-a a : 10-a a : 10-_ a = 10-_ eq. 4 _]{!:. $'= 11 see
" ""__-'_.;,_-_" ,"' :,._ : overlie the "_.

': 1.00 X 10-' 0.000000 20.52 194.7 243.8 249.4 250.0 ._, coordinates.
'/ - 2.15 X 10-_ 0.001035 36.35 103.5 115.0 116.2 116.3 _: I)uted to be
.,;; 4.64 X 10-_ 0.2463 31.44 51,05 53.59 53.85 53,88 [_!_,
i,f' 1.00 X 10-_ 2.052 19.47 24.38 24.94 24.99 25.00 _,,_ 1.0r :

2.15 X 10-_ 3.635 10.35 11.50 11.62 11.63 11:63 !_{:', T= _ _ -
4.64 X 10-_ 3.144 5.105 5.359 5.385 5.388 5.388 :_:_:!_ . " "

.'_, .- 1.00 X 10-_ 1.947 2.438 2.494 2.499 2.500 2.500 " '!_,I " In princip:
.:,:: '' 2.15 X 10-_ 1.035 1.150 1.162 1.163 I .163 ,_ii,v % determined" b

,_ :.., 4.64 X 10-_ 0.5105 0.5359 0.5385 0.5388 0.5388 ,&.: "- .
1.00 X 10o 0.2438 0.2494 0.2499 0.2500 " -0.2500 :[_j)i.the curves _:

,,;: i ' 2,15 X 10_ 0,1150 0.1162 0.1163 0.1163 ,!_i_';':".:plot in the
:'_ :, 4.64 X 10° 0.05359 0.05385 0.05388 0.05388 :_/ample just _!
!}ii 7.00×lo. 0.03558 0.03570 0.03571 003571- l"" °" " ,'3,|_.:; ' WOtl (1 De _5 :

: 1.00 X,10 _ 0.02494 0.02499 0.02500 0.02500 _'_'_.i::;,: . ._ .

_. 1.40,×10, 0.017_ 0.01786 0.01786_|_:!_:_o_ _:__-. '; 2.15 X 10_ , 0.01162 0.01163
_i. 3.00 X 10' 0.008326 0.008333 / 0,01163 ,;_:Fzor a ---- zu .. 0.008333 _ ; data plot to
":_ _: 4.64 X 10_ 0.005385 0.005388 0.005388; _': shapes of t_

[i_ 7.00 X 10_ 0.003570 0.003571 0.003571 _•slightlywhet,1.00X 10' 0.002499 0.002500 0.002500
_"; 2.15 X I0' 0.001163 0.001163 ,_ _::adeterminaif,-
,:, i_::tionable rclia:

. • _._:
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.. Instantaneous Charge '267

i J J ' , .

" 1.0 I ':,.

a_ _ rOS . .
- :._ :_ 0.9

= 10-_ • r_= radius of screen "

0.8 oropenhole "_'

9992 re: radius of casing
99S5 mintervalover

..9970 . 0.7 - 0 which water level
O. 0042 .. v, Fluctuates
n 9SSS °'

9781 ,,.., _:..: 0.6 - \ S = Storage coefficient
9572 \ ofaquifer __:

0.9167 ., _ 0.5-
0.$410 - :z: Type curves for wells

_'OSO of fini,'e diame
_038 0.4-.

- . i%_. 2620 _ ,:..;,,
9.1521 \
,' ')$378 _:;. 0.3-

)4426
)1999 \ '

0.01109 0.2 -Line-source approximation, H r_2 _ ' " :
0. 006554 . . He 4Tt \ .,\
! )04046 \ ._::

,02725 :, 0,I- \ \
b.O0120S .... "

- 7 /( o.o- "'?FA-:'

.t, the data 10-' 10" 10-' I0 o 10' 10' " :.-t._:i
s position

pc curves, as :_ Tt/r_2
Fig. 3. Type curves for instantaneous clmrge in well of finite diameter.

.i shown in Figure 5. In this position the time The deterr_nation of T is not so sensitive to
H/II_ from

cq. 4 t = 11 sec on the data coordinates is found to the choice of the curves to be matched. Whereas " . .i . i
, :: overlie the value Tt/ro _ = 1.0 on the type-curve the determined value of S will change by an
_"::coordinates. Hence the transmissibility is com- _ ..i:.":_250.0

110.3 puted to be

11.63 :'i!,: T = " = = 5.3 cm2/see i.__ :_, , (_) _,,,_:,__H_:_._:_:_'--_
:r,:,9 .....'=4:', :-_ : ::__ _;!-_:_=_4_:!_

2.500 In principle the coefficientof storage can be m!_ l-_=']_:.#:_!_i_
determined by interpolating from its values for @4_"-_--J.]L_]:.[12 seci'_"_-_

o_oo _hecurvesthatlieoneithersideoftheda__ , _ :.;. __,0.1163 plot in the matched position. Thus, the ex- ;}i: ..
0.0538S ample just described, the coefficient of storage -:T_l.:-.l-i._:lf_:l::/:q--__ _'_
o. 0;_57_ would be S = 104, sihee for this well re = r,, _-_. " ,. _..,:_;__ ;._:;--:_::--

0.02500 _::0.01786 SOthat a.= S, and the points fall on the curveo.o_3__or_=_o_._owo.e:,_ecan,,et_ematchin_o_ __-_:_;._
0.0"005333005388::dataplotoftOthethetypecurves,typecurves whichdependSdifferUp°nonlythe _[_i___i':.. ;:_._:Q '::?_:;:: -_ "".__y :: ___ _
0.003571 !'_'slightly when e differs by an order of magnitude, ' " " :'o. 002500 Fig. 4. ttydrograph of well at Dawsonville, .':'
0.001163 determination of S by this method has ques- Georgia, showing responseof, water level to the:::: .

. tionable reliability. ! sudden withdrawal of a weighted float. '.. '.. :.• .... :
• . "' .t.i " • "" " ": '

• r ..
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i,q.? - -

TABLE 3. Rise of Water Level in Dawsonville 1.0I I J

.;g . Well after Instantaneous Withdrawal ,' '
-: v,. of Weigllted Float ' '

0.9

t (sec) lfl Head (m) g (m) II/Ho t "

Type curve for (l: lO-: t

: J 0.8 (See Fig. 3) .

l [J,-"l --1 0.896 '
0 0.336 0.560 t.000 r,= r, = 7.6 cm

:_"::_i": 3 0. 333 0.439 0.457 0.810 0.7 "_6 0.167 0.504 0.392 0.700 \ T-(1.0)re' .

(_"..I 9 0.iii 0.551 0.345 0.016 _ t
,: ..... , 12 6.0833 0.588 0.308 0.550 ,0.6] \ = (]:0)(7.6P

_: : 15 0.0667 0.610 0.280 0.500 L \ " I _""i "i 18 0.0556 0.644 0.252 0.450" o 0.5 : 5.3 cma/sec.

21 o.o  6o6 2 o22,t0.4oo \ q
• 24 0.0417 0.691 0.205 0.366 a::: "_'

' 27 0.0370 0.700 0.187 0.334 0.4 - _ q .
30 0.0333 0.728 0.168 0.300 Dots represem" :.:'t

33 0.0303 0.747 0.149 0.266 data from test on _ / _"

o 0..%0::: 39 0.0250 0.765 o.131 0.234 (SeeTable21___' ":5 42 0.0238 0.784 0.112 0.200 t ""
45 0.0222 0.788 0.i08 0.193 0.2 -

{i. 48 0.0208 0.803 0.093 0.166 _ o
51 0.0196 0.807 0.080 0. 150

" ,.
_ 54 0.0185 0.814 0.082 0.146" 0.1- _ _ \ ,!_,_,\ (. Fig. 0.

57 0.0175 ._0.821 0.075 0.134 " I:-"
" ""' 'i_ 60 0.0167 0.825 0.071 0.127 I-- " ""

i_. 63 0.0150 0.831 0.065 0.116 0
• lo _oo looo:)

, i_?' *(see,)
_,',_ ,of the aqu.

-_;i . i Fig. 5. Plot of data from test at Dawsonville, .;¢_v_.._
_'_i.: Georgia, superposed on type curve. ::_;_

open, prey
: ' _ homogen,-:, :

• :. : order of magnitudewhenthe data plot.is moved to the bed(

,. ,i_;, from one type curve to another, that of T will " ' _-,. radius r, c_

,",,: ...._,_; ': change much less. From a "knowledge of the
'! geologic conditions and other considerations one ous charge. As Ferris et at. [1962] properly, :_

_ can ordinarily estimate S within an order of warned _._ Bredehoeft.
magnitudeand therebyeliminatesomeof the Papadopu
doubt as to what value of a is to be used for the duration of a 'slug' test is ve_T short, _::

• hence the estimated transmissibility deter- ":_i_ aquifersy• . Resource_

: matching the data plot. mined from the test will be representative ' Carslaw, II.
.... Figure 6 shows the data from the test on the only of the water-bearing material close to the ' Heat in 5,

_;; : Dawsonville well plotted according to the Fer- well. Serious errors will be introduced unless _. -London, •
:-?_' ris-Knowles method. The points do not fall the . . . well is fully developed and cam- , _?:Ferris,J. G.,

:r; pletely penetrates the aquifer. -. :i_,_
_t _:' along a straight line as postulated in this method _"

',.',. but, instead, fall along the trace of the type Few wells completely penetrate an aquifer, but
,,,:,, curve for a = 10-', which has been transferred it is nevertheless possible under some eircum-( ¢

:I':'__' from Figure 5. Also shown is a straight line stances for a hydrologist to derive useful in-_:i 5::
through the origin whose slope, when used ac- formation from a test on a partially penetrating ',,:.

:ii_ _, _cording to the Ferris-Knowles method, will yield well. Since the vertical permeabllities of mos_'_" '!:_._i_::..' _,{; the transmissibility of 5.3 cm_/see obtained by stratified aquifers are only small fractions of ....._:
_.-_- matching the data to the type curves, the horizontal permeabilities, the induced flow ,; _':;

_ _ within the small radius of the cone that de-._:i:" _,,:...
CONCLVSm_ velops during the short period of observation is .. .

: The judgTnent of an experienced hydrologist likely to be essentmlly 2-drmensmnal. There-":q _-
is needed to decide the significance, if any, of a fore, the determined value of T would represen_
determination of T by the method of instantane- approximately the transmissibility of that part:.: !_":
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•:i , 0.8 j _-"

-- IL, 0.7 - t_'P_ 4 "" ;"''"

,: Dashed curve reoresenls _

_" - trace of type curve- .4. "_ ....'

0.6_- Irons_erred from Fig.3_" -7 )!

- 7.6 cm. - _''' /,r.... Dots represem dole :'_(I-
, '_1.0) r2 _: 0 5 _- _'/_'-f- _ From test on well at

t _' "// Dawsonvilie .:
(1.0)(7.6)_ _ _i _. 0.4 L_ p// (See fable 2)

= iI " z: /
•k )' . ,y

-: 5.3 cmVsec. ". )/
0.3- ,"

!'J / _--Line whose slope yields
;:' 0.2 - ,_ 1/" T = 5.3 cm_/sec, obtained _ '_i:

-- I " _}i':_'"_Ir_:" 0.1_] // _ from type curvema_'Ch(heeFigure 5)

Ii'. -_ 0 .1 I0 0.05 0.i0 0.15 0.20

1/t (sec-q _::
_,, __ . . _,;. Fig. 6. Data from tes_ on well of Dawsonville, Georgia, plotted according to the Ferri.¢- 5_

...... Knowles method.

100 1000 _'" •

._::_?..(of the aquifer in which the well is screened or estimating transmiasibility, U. & Geol. Surv.at, Dawsom'ille, , open, provided that the aquifer is reasonably Ground Water Note 26, 1954.

• type curve. _: homogeneous and isotropie in planes parallel Ferris, J. G., D. B. Knowles, R.. H. Brown, andR. W. Stallman, Theory of aquifer tests, U. S.

_ _o the bedding and provided that the effective Geol. Surv. Water-Supply Paper 1586-E, 1962.

/':. radius r, can be estimated closely. Jacob, C. E., Drawdown test to determine effec-tive radius of artesian well, Trans. Am. Sac.
,/. E1962] properly i ILEFERENCES Civil Engrs., ll_, 1047-1064, 1947.

! Jacob, C. E., Flow of groundwater, in Engineering

Bredehoeft, J. D., H. tL Cooper, Jr., and I.S. Hydraulics, edited by It. Rouse, John Wiley &
Papadopulos, Inertial and storage effects in well- Sons, New York, 1950• :!i

c_ is very short, aquifer systems: An analog investigation, Water Wenzel, L. K., Methods for determining perme_- li'_,i
:qis.ibility deter- _ P_esources ]_es., 2(4), 697-707, 1966. bility of water bearing m_terials, U. S. Geol.

r_..yeseutative ii_ Carslaw, If,S., and J. C. Jaeger, Conduction el S_rv. Water-Supply Paper 887, 1942.
_,'i_L"closeto the _ Heat in Solids, 510 pp., Oxford University Press,

.ntrodueed unless ) London, 1959.
,:loped and corn- _ Fen'is, J. G., and D. B. Knowles, The slub test for (Manuscript received May 12, 1966.) 3
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M-05-01 ElapsedTime Value M-05-01
RISING HEAD FIELD DATA 0.6667 0.27

NAS ALAMEDA, CTO-121 0.7500 0.25
1991 0.8333 0.24

0.9167 0.23
SEIOOOB 1.00(30 0.22

Environmental Logger 1.0833 0.21
09/20 17:23 1.1667 0.20

1.2500 0.19
Unit#00515 Test#3 1.3333 0.18

1.4166 0.17

INPUT 1: Level(F)TOC 1.5000 0.17
1.5833 O.16

Reference 0.00 1.6667 0.15
Scale factor 10.09 1.7500 0.15
Offset 0.00 1.8333 O.14

1.9167 O.14

Stel_ 0 09/20 09:50 2.0000 0.14
2.5OOO 0.II

ElapsedTime Value 3.0000 0.09

(rain) (ft) 3.5000 0.08
4.0000 0.07

0.0000 0.00 4.5000 0.06
0.0033 0.13 5.0000 0.06

0.0066 7.40 5.5000 0.05

0.0099 -3.02 6.0000 0.05

0.0133 3.33 6.5000 0.05

0.0166 1.90 7.0000 0.05

0.0200 1.73 7.5000 0.05

0.0233 1.76 8.0000 0.05
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 O.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



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

AQT E SOLV RESULTS
Version i. i0

_/08/92 12:11:49

TEST DESCRIPTION

Data set ........... m0501z.set

Data set title ..... RISING HEAD RESULT, M-05-01

Company ............ J.M.MONTGOMERY, CONSULTING ENG

Project ............ 2738.0257
Client ............. NAVY - WESTDIV
Location ........... SITE 5

Test date .......... September 20, 1991

Knowns and Constants:

No. of data points .................. 55
Radius of well casing ............... 0.083
Radius of well ...................... 0.19

Aquifer saturated thickness ......... 5.9

Well screen length .................. 5.9

Static height of water in well ...... 5.9

Log(Re/Rw) .......................... 2.6

A, B, C ............................. 0.000, 0.000, 2.002

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate

yo -- -6.5343E+019

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

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 SET:

I05011. ee!

Io. __,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,,__ ,,,.,,.,i

AQUI FER tYPE:

unloilluod

SOLUTI ON METHOD:

I*uwer- Ill 4,

TEST DATE:

1. _" . |eFtellker II, lttl

EgTI MATED PARAMETERS:

K - O, Igltell ILl ml n

b TESTDATA:
II - 1.t) ft

re - i. ItS I t

0.1 ,, - ..is ft
0 -- L - $.0 fl

I • I.I II

0.01 IIIIIIIII IIIIIIIII lllllllllJlllllllllJlllllllll
O. 1.3 2.6 3.9 5.2 6.5

Time (rain)

RISING HEAD RESULT, M-05 O1

J.M.MONTOOMERY, CONSULTINO ENO Cllont: NAVY - WESTDIV

Prelect N,.: 2738.0257 Loo,tie,: SITE 5



M-05-02 Elapsed Time Value M-05-02
RISING HEAD FIELD DATA 0.6667 0.O6

NAS ALAMRDA, CTO-121 0.7500 0.05
1991 0.8333 0.04

0.9167 0.03
SE1000B 1.0000 0.03

Environmental Logger 1.0833 0.02
09/20 17:21 1.1667 0.02

1.2500 0.02
UnitY 00515 TestY 1 1.3333 0.02

1.4166 0.01
INPUT 1: Level (F) TOC 1.5000 0.02

1.5833 0.0O
Reference 0.00 1.6667 0.01

Scale factor 10.09 1.7500 0.01
Offset 0.0O 1.8333 0.01

1.9167 0.01
Step#0 09/20 09:11 2.0000 0.0O

2.5000 0.00
Elapsed Time Value 3.0000 0.01

(mi.) (R)

0.00O0 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
O.O666 O.95
0.0833 0.77
O.10O0 0.63

0.1166 0.50
0.1333 0.42
O.1500 0.35
0.1666 0.30
0.1833 0.27
0.2000 0.24
0.2166 0.21
0.2333 0.20
0.25O0 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



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

AQT ESO LV RE SULT S
Version I. i0

_, 08/92 12:43:08

TEST DESCRIPTION

Data set ........... m0502z.set

Data set title ..... RISING HEAD RESULT, M-05-02

Company ............ J.M.MONTGOMERY, CONSULTING ENG

Project ............ 2738.0257
Client ............. NAVY - WESTDIV

Location ........... SITE 5

Test date .......... September 20, 1991

Knowns and Constants:

No. of data points .................. 38

Radius of well casing ............... 0.083
Radius of well ...................... 0.19

Aquifer saturated thickness ......... 7

Well screen length .................. 7

Static height of water in well ...... 7

Log(Re/Rw) .......................... 2.744

A, B, C ............................. 0.000, 0.000, 2.191

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate _+/_'I_ = I._ _ l_c_] _cK = 3.3273E-003

y0 = 7.6140E-001

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

TYPE CURVE DATA

K = 3.29676E-003

y0 = 2.77779E-001

ime Drawdown Time Drawdown Time Drawdown

0.000E+000 2.778E-001 2.000E+000 2.103E-003



DATA SET:

mel$2,..,t

lo. __"'"'"1'""'"'1"""'"1'""'"'1'"""' ! ,,,,,,,,
" ._ AQUI FER TYPE:
-- -- line,ell ned

- - $OLUTIONMETHOD:

I-- -- |enlref-lti ee

!_ TEST DATE:

!0 |*ptomler 2¢, 1Gel1.:D-
:--0 --

_o - ESTI IATED PARAMETERS:
•4,-* i 0

i - 0.10521 f tinl um 0 I
0 ]re • e. 2701 f t

"1"
- TEST DATA:

-l-
NO - I. (ll l!

re - O, 015 It

0.1 - ,, - * 1. ,,
-- L • 7. It

-- IJ - 7, It

-- l - 7. It

0

o.oi"_"'"'I"'"'"'I"_'"'I_'_'_'_"
O. 0.4- 0.8 1.2 1.6 2.

Time (rain)

RISING HEAD RESULT, M-05-02

J.M.MONTGOMERY, CONSULTING ENG ¢ilent: NAVY - WESTDIV

Pral,,t I1,.: 2738.0257 Loa,tlo,: SITE5



M-05--03 Elapsed Time Value M-05-03
RISING HEAD F_.T.n DATA 0.6667 0.15

NAS ALAMEDA, CTO-121 0.7500 0.13
1991 0.8333 0.11

0.9167 0.09
SE1000B 1.0000 0.08

Environmental Logger 1.0833 0.07
09/20 17:32 1.1667 0.06

1.2500 0.06
Unit# 00515 Test# 9 1.3333 0.06

1.4166 0.05
INPUT 1: Level (F) TOC 1.5000 0.05

1.5833 0.04
Reference 0.00 1.6667 0.04
Scale factor 10.09 1.7500 0.04
Offset 0.00 1.8333 0.04

1.9167 0.04
Step# 0 09/20 12:25 2.0000 0.03

Elapsed Time Value
(rain) (fD

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



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

AQT E S O LV RE S ULT S
Version I. i0

u-108/92 12:56:53

TEST DESCRIPTION

Data set ........... m0503z.set

Data set title ..... RISING HEAD RESULT, M-05-03

Company ............ J.M.MONTGOMERY, CONSULTING ENG

Project ............ 2738.0257
Client ............. NAVY - WESTDIV

Location ........... SITE 5

Test date .......... September 20, 1991

Knowns and Constants:

No. of data points .................. 44

Radius of well casing ............... 0.083
Radius of well ...................... 0.19

Aquifer saturated thickness ......... 6.74

Well screen length .................. 6.74

Static height of water in well ...... 6.74

Log(Re/Rw) .......................... 2.712
A, B, C ............................. 0.000, 0.000, 2.146

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate

= 2.7294_-003_/_,_ _ L4_I°-3cm/_
yo = 7.6140_-001

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

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



DATA &ET:

neSt|l.eel

10. _4111111JlJllllllllJJllllJllllJJll[lllllJlllll]ll_ _ *,t,,,*,
i AQUIFERTYPE:

Ufleell I lld

$OLUTI ON METHOD:

leilOtojJ j41

TEST DATE:

1. lel) t e II)er It. lill

ESTIMATEDPARAMETERS:

K - I.e01|14 ||lain

0 7* - ,.4,,1 ft

TESTDATA:
II - 1.11 fl

ra - e.tlS it/"l 4
u.a r, - *.1. ft

L - 1.74 ft

II - 4.74 ft

I - 0.14 ft

o.oi,,,,,,,,,I,,,I,,,,,I,,,,,,,,,I,,,,,,,,,I,,,,,,,,,
O. 0.4 0.8 1.2 1.6 2.

Time (rain)

RISING HEAD RESULT, M-05-05

J.M.MONTGOMERY, CONSULTING ENG el lint: NAVY - WESTDIV

P,*i**t U,.: 2738.0257 L*QIIle,: SITE 5



M-05..04 Elapsed Time Value M-05-04
RISING HEAD FIELD DATA 0.6667 0.32

NAS ALAMRDA, CTO-121 0.7500 0.30
1991 0.8333 0.28

0.9167 0.27

SE10OOB 1.0000 0.26

Environmental Logger 1.0833 0.25
09/20 17:30 1.1667 0.23

1.2500 0.23

Unit# 00515 Test# 7 1.3333 0.21
1.4166 0.21

INPUT 1: Level (F) TOC 1.5000 0.20
1.5833 0.19

Reference 0.00 1.6667 0.19
Scale factor 10.09 1.7500 0.18
Offset 0.(30 1.8333 0.17

1.9167 0.15

Step# 0 09/20 11:29 2.0000 0.16
2.5000 0.13

Elapsed Time Value 3.0000 0.11
(-,in) (ft) 3.5OOO O.10

4.0000 0.09
0.0000 -0.03 4.5000 0.08
0.0033 0.00 5.0000 0.08
0.0066 1.26 5.5000 0.07
0.0099 6.84 6.0000 0.07
0.0133 6.79 6.5000 0.07
0.0166 1.58 7.0000 0.06
0.0200 1.44 7.5000 0.05
0.0233 2.18 8.0000 0.05
0.0266 1.47 8.5000 0.04
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 O.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



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

AQTESOLV RESULTS
Version I. I0

,08/92 13 :14 :44

TEST DESCRIPTION

Data set ........... m0504z.set

Data set title ..... RISING HEAD RESULT, M-05-04

Company ............ J.M.MONTGOMERY, CONSULTING ENG

Project ............ 2738.0257
Client ............. NAVY - WESTDIV
Location ........... SITE 5

Test date .......... September 20, 1991

Knowns and Constants:

No. of data points .................. 52

Radius of well casing ............... 0.083
Radius of well ...................... 0.19

Aquifer saturated thickness ......... 7.25

Well screen length .................. 7.25

Static height of water in well ...... 7.25

Log (Re/Rw) .......................... 2.773

A, B, C ............................. 0.000, 0.000, 2.235

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate - [K = 5.1637E-004 4+I_ _ 2. _I_ _ _

y0 = -3.0094E+020

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

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



DATA SET:

lill4i, eel

Io._!,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,,_ _ ,,,,,,,,

AQUI FER TYPE:

UaeeiI I lied

SOLUTI ON METHOD:

|eawel-Riie

TEST DATE:

1. Ioplombor |O, toil

ESTI MATED PARAMETERS:
eupm,

i - O.q)IOitll Itlamlm

70 - O. 414e ! t

TEI_T DATA:
14 • I . t| f ¢

0.1 r, - o Dis I,rw - 0.1| fl

L ° 7. |1; ft

u . 7. 21 f!

II m 7. |$ fl

o.ol,,,,,,,,,I,,,,,,,,,I,,,,,,,,,I,,,,,,,,,I,,,,,,,,,
O. 1. 2. 3. 4. 5.

Time (rain)

RISING HEAD RESULT, M-05-04

J.M.MONTGOMERY, CONSULTING ENG Cnlomt: NAVY - WESTDIV

ProJoet No.: 2738.0257 noomtnom: SITE5



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 I: 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
(mi.) (ft)

0.0000 0.52
0.0033 2.52
0.0066 5.86
O.OO99 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



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

AQT E S OLV RESULTS
Version I. i0

_i 08/92 13:38:57

TEST DESCRIPTION

Data set ........... m0505z.set
Data set title ..... RISING HEAD RESULT, M-05-05

Company ............ J.M.MONTGOMERY, CONSULTING ENG

Project ............ 2738.0257
Client ............. NAVY - WESTDIV

Location ........... SITE 5

Test date .......... September 20, 1991

Knowns and Constants:

No. of data points .................. 39

Radius of well casing ............... 0.083
Radius of well ...................... 0.19

Aquifer saturated thickness ......... 6.2

Well screen length .................. 6.2

Static height of water in well ...... 6.2

Log(Re/Rw) .......................... 2.642

A, B, C ............................. 0.000, 0.000, 2.053

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate _._ io- _ IK = 9.4307E-004 /c+/_'t_ = C_ _

yo = -3.0094E+020

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

TYPE CURVE DATA

K = 9.77018E-004

y0 = 4.21785E-001

[me Drawdown Time Drawdown Time Drawdown

0.000E+000 4.218E-001 6.000E+000 7.771E-003



DATA SET:

nellix, q,Ol

lO.-'"'"'"1'"'""'1"""'"1'""""1""'""- '"'""
i _ AQUIFERTYPE:
-- -- Vgleell I gled

- - I_OLUTION METHOD:

-- Ileegol- nl qe

TESTDATE:1. |eptembor |4,, 1001

:_
._ -(_ - ESTI HATED PARAMETERS:
_" IL - }. oool|$e 11 _ iiI i

C:) o_'_,o yo • e. 4064 e t

•"r" i _ i

TEI_T DATA:
-I-

I(I - 1. I1 ft

o._ ;: ""' "
-- - e. ll it

0 0 L • I,I fl
II ,, 0.| fl

o.oi',i,,i,,,,l,,,,,,,,,l,,,,,,,,,l,,,,,,,,,l,,,,,,,,,
O. 1. 2. 3. 4-. 5.

Time (min)

RISING HEAD RESULT, M 05-05

J.M.MONTGOMERY, CONSULTING ENG Client: NAVY- WESTDIV

p,ol,,t lao.: 2738.0257 Looatlo,: SITE 5



M-06-01 Elavsed Time Valua M-06-01
RISING HEAD FIELD DATA 0.6667 0.36

NAS ALAMEDA, CTO-121 0.7500 0.31
1991 0.8333 0.30

0.9167 0.27

SE10O0B 1.0000 0.25

Environmental Logger 1.0833 0.24
09/26 18:46 1.1667 0.22

1.2500 0.21
Unit# 00515 Test# 1 1.3333 0.20

1.4166 0.20

INPUT 1: Level (F) TOC 1.5000 0.19
1.5833 0.18

Reference 0.00 1.6667 O.18
Scale factor 10.09 1.7500 0.17
Offset 0.00 1.8333 0.17

1.9167 0.16

Step# 0 09/26 09:37 2.0000 0.16
2.5000 0.14

Elapsed Time Value 3.000O 0.12
(rain) (fl) 3.5000 0.11

4.0000 0.10
0.0000 0.00 4.5000 0.09
0.0033 2.75 5.0000 0.08
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
O.O50O 1.81
0.0666 1.74
0.0833 1.67
0.1000 1.60
0.1166 1.54
0.1333 1.48
O.1500 1.42
0.1666 1.36
0.1833 1.31
0.2000 1.25

0.2165 1.21

0.233.3 1.16
0.2500 1.08
0.2666 1.04
0.2833 1.00
0.3000 0.95

0.3165 0.91
0.3333 0.87
0.4167 0.70
0.50O0 0.55
0.5833 0.44



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

AQTE S OLV RESULTS
Version 1. i0

_/08/92 14:04:47

TEST DESCRIPTION

Data set ........... m0601z.set

Data set title ..... RISING HEAD RESULT, M-06-01

Company ............ J.M.MONTGOMERY, CONSULTING ENG
Project ............ 2738.0257
Client ............. NAVY - WESTDIV

Location ........... SITE 6

Test date .......... September 26, 1991

Knowns and Constants:

No. of data points .................. 43
Radius of well casing ............... 0.083
Radius of well ...................... 0.19

Aquifer saturated thickness ......... 4.85

Well screen length .................. 4.85

Static height of water in well ...... 4.85

Log(Re/Rw) .......................... 2.432

A, B, C ............................. 0.000, 0.000, 1.829

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate

K : 1.17O4E-OO3_/_,_- _.I_J_-_c_l_
yo: -3.oo94E+O2O

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

TYPE CURVE DATA

K = 7.95517E-004

y0 = 3.73680E-001

_ime Drawdown Time Drawdown Time Drawdown

0.000E+000 3.737E-001 4.000E+000 5.920E-002



DATA SET:

ll$tl£, eoI

lo. __,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,,_ ,,,,,,,,m
m
_ _ AQUI FER TYPE:

-- - UIteIi I mod

- - SOLUTI ON METHOD:

_ lenlte/.li 4e

TEST DATE:

1. |ettelDier |t, 10411

"" - o - ESTI HATED PARAMETERS:
•4-* i
_-- 0 K - e. OOOJOI7 |t_lllm

¢_) -- 0 Z 10 " 0.4||| |t
-r

- - TESTDATA:
"1"

o I1 " I.el fl

re - e. t45 |t

0.1 ,, - *.1, ft
L - 4.0$ ft

J • 4.e$ fl

i I • 4.ei tt

0.01 ,,,,,,,,,I,,,,,,,,,I,,,,,,,,,I,,,,,,,,,I,,,,,lll,
O. 0.8 1.6 2.4 3.2 4.

Time (rain)

RISING HEAD RESULT, M 06-01

J.M.MONTGOMERY, CONSULTING ENG cram,nt: NAVY - WESTDIV

ProJtit No.: 2738.0257 LOOmIIO|: SITE 6



M-06-02 Elapsed Time Valu_ M-06-02
RISING HEAD FIELD DATA 0.6667 0.35

NAS ALAMEDA, CTO-121 0.7500 0.33
1991 0.8333 0.31

0.9167 0.29

SEIOOOB 1.0000 0.28

Environmental Logger 1.0833 0.26
09/27 17:34 1.1667 0.24

1.2500 0.24
Unit#00515 Test#0 1.3333 0.22

1.4166 0.21

INPUT I: Level (F) TOC 1.5000 0.21
1.5833 0.20

Reference 0.00 1.6667 0.19

Scalefactor 10.09 1.7500 0.18
Offset 0.00 1.8333 0.17

1,9167 0.17

Step# 0 09/27 08:51 2.0000 0.16
2.5000 0.13

Elapsed Time Value 3,0000 0.11
(rain) (ft) 3.5000 0.10

4.0000 0.08
0.0000 0.00 4.5000 0.07

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 1.8I
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 1.25
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



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

AQT E S O LV RESULTS
Version i. i0

_/08/92 14 :i0:49

TEST DESCRIPTION

Data set ........... m0602z.set

Data set title ..... RISING HEAD RESULT, M-06-02

Company ............ J.M.MONTGOMERY, CONSULTING ENG

Project ............ 2738.0257
client ............. NAVY - WESTDIV

Location ........... SITE 6

Test date .......... September 27, 1991

Knowns and Constants:

No. of data points .................. 47

Radius of well casing ............... 0.083
Radius of well ...................... 0.19

Aquifer saturated thickness ......... 4.82

Well screen length .................. 4.82

Static height of water in well ...... 4.82

Log(Re/Rw) .......................... 2.427

A, B, C ............................. 0.000, 0.000, 1.825

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate J

K = 1.3648E-003
yO = -3.0094E+020

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

TYPE CURVE DATA

K = 9.48253E-004

y0 = 4.72037E-001

2ime Drawdown Time Drawdown Time Drawdown

0.000E+000 4.720E-001 5.000E+000 3.066E-002



DATA SET:

nile|i, lel

]o. ""'""U'"'""'l"'"'"'l'"'""'l'"'""'-- - '"'""I

i AQUIFEll TYPE:

flu eegnl I nod

$OLUTI ON METHOD:

i ienwe f. RI tie

TEST BATE:

1. September |7, 1001

ESTI UATED PARAIdETERS:

_, [ - O.O(lOt;)|| fit mle

_)_ yl • 4. 41tl ft

TESTDATA:
no • I.OI tt
re - t.te$ It

0.1 r, - o.lo t=
L " 4.0= It

II • 4. e| tl

- ?-- l • 4.82 fl

- _
i

0.01 ,,,,,,,,,I,,,,,,,,,I,,,,,,,,,I,,,,,,,,,I,,,,,,,,,
O. 0.8 1.6 2.4 3.2 4.

Time (min)

RISING HEAD RESULT, M-06-02

J.M.MONTGOUERY, CONSULTING ENG ¢11 oat: NAW - WESTDIV

Prelect No.: 2738.0257 Looetlo': SITE 6



M-06-03 Elavsed Time Value M-06-03
RISING HEAD FIELD DATA 0.6667 0.51
NAS ALAMEDA, CTO-121 0.7500 0.45

1991 0.8333 0.41
0.9167 0.37

SE1000B 1.0000 0.33
Environmental Logger 1.0833 0.30

09/26 18:45 1.1667 0.28

1.2500 0.26
Unit# 00515 Test# 0 1.3333 0.24

1.4166 0.22
INPUT 1: Level (F) TOC 1.5000 0.21

1.5833 0.20
Reference 0.00 1.6667 0.18
Scale factor 10.09 1.7500 0.17
Offset 0.00 1.8333 0.16

1.9167 0.15
Step# 0 09/26 08:51 2.0000 0.14

2.5000 0.11
Elapsed Time Value 3.0000 0.07

(rain) (R) 3.5000 0.07
4.0000 0.06

0.0000 1.79 4.5000 0.06
O.0033 1.77
0.OO66 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
O.1500 1.28
0.1666 1.24
0.1833 1.20
0.20OO 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



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

AQT ES OLV RESULTS
Version 1. i0

,28/91 18:41:15

TEST DESCRIPTION

Data set ........... M0603Z.SET

Data set title ..... RISING HEAD RESULT, M-06-03

Knowns and Constants:

No. of data points .................. 53
Radius of well casing ............... 0.083
Radius of well ...................... 0.19

Aquifer saturated thickness ......... 4.26

Well screen length .................. 4.26

Static height of water in well ...... 4.26

Log(Re/Rw) .......................... 2.32

A, B, C ............................. 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 7964E-003_+/_;.-lq_lo-3c_i_
yo-- 69315E+234

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

TYPE CURVE DATA

K = 1.57263E-003

y0 = 7.43952E-001

Time Drawdown Time Drawdown Time Drawdown

0.000E+000 7.440E-001 4.000E+000 2.601E-002



DATA SET:

illlq)l It. SET

AQUI FER TYPE:

rue,el I nod

80LUTI ON METHOD:

Ionwof. III ao

ESTI HATED PARAMETERS:

1. K = o.401;ll ft/mlm

,_ 741 = 41. 144 ! !

TEIT DATA:

ii - I 71 f I
I

re • l. fll It

_+ = 1,11 II
rl

i • 4.II tl

0.1 + - 4.z, ,,
l • 4. II fl

O.Ot
O. 0.8 11.6 2.4- 3.2 4-.

Time (rain)

RISING HEAD RESULT, M-06-03



M-06-04 Elavsed Time Valu_ M-06-04
RISING HEAD FIELD DATA 0.5833 0.18

NAS ALAMEDA, CTO-121 0.6667 0.16
1991 0.7500 0.15

0.8333 0.14

SE1000B 0.9167 0.13

Environmental Logger 1.0000 0.12
09/24 18:30 1.0833 0.11

1.1667 0.10

Unit# 00515 Test# 1 1.2500 0.10
1.3333 0.09

INPUT 1: Level (F) TOC 1.4166 0.08
1.5000 0.08

Reference 0.00 1.5833 0.07
Scale factor 10.09 1.6667 0.07
Offset 0.00 1.7500 0.06

1.8333 0.06

Step# 0 09/24 09:53 1.9167 0.06
2.0000 0.05

Elapsed Time Value 2.5000 0.04
(,,in) (_) 3.000O 0.04

3.5000 0.04

0.0000 0.00 4.0000 0.02
0.0033 2.71 4.5000 0.00
0.0066 2.24 5.0000 0.00
0.0099 3.34 5.5000 0.01
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 I. 17
0.0833 1.04
0.1000 0.93
0.1166 0.82
0.1333 0.73
O.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



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

AQT E S OLV RESULTS

Version I. I0

u_/08/92 15:14:43

TEST DESCRIPTION

Data set ........... m0604z.set

Data set title ..... RISING HEAD RESULT, M-06-04

Company ............ J.M.MONTGOMERY, CONSULTING ENG

Project ............ 2738.0257
Client ............. NAVY - WESTDIV

Location ........... SITE 6

Test date .......... September 24, 1991

Knowns and Constants:

No. of data points .................. 49

Radius of well casing ............... 0.083
Radius of well ...................... 0.19

Aquifer saturated thickness ......... 4.46

Well screen length .................. 4.46

Static height of water in well ...... 4.46

Log(Re/Rw) .......................... 2.36

A, B, C ............................. 0.000, 0.000, 1.767

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate

K : 1.8O42E-OO3-e--+l_',_= <1.1_I_w_l_
yo: -65343E+019

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

TYPE CURVE DATA

K = 1.60237E-003

y0 = 2.97447E-001

ime Drawdown Time Drawdown Time Drawdown

0.000E+000 2.974E-001 4.000E+000 8.828E-003



DATA 8ET:

All lit 41. eel

i - AQUI FEB TYPE:

-- - Uneemglrood

- - $OLUTI ON METHOD:

-- -- Iouwot-III oo

TEIT DATE:

1. |optellber |4, lit!

ESTI MATED PARAMETERS:
4d

qo-- [ I. tllttl fl{ Jill

ye " e. 1444 f t
-'r

TEST DATA:
"l-

Nil • I. 18 ft

re - O. ill it

0.1 ,, - 4.1oIt
L " 4.44 ft

IJ - 4.46 ft

II • 4.41 It

O.01
O. 0.8 1.6 2.4 3.2 4.

Time (rain)

RISING HEAD RESULT, M-06 04

J.M.MONTGOMERY, CONSULTING ENG Cll oft: NAVY - WESTDIV

ProJiot No.: 2738.0257 Loamtiom: SITE 6



M-06-05 Elavsed Tim9 Value M-06-05
RISING HEAD FIELn DATA 0.6667 0.24
NAS ALAMEDA, CTO-121 0.7500 0.22

1991 0.8333 0.21
0.9167 0.20

SE1000B 1.00(30 0.18
Environmental Logger 1.0833 0.17

09/24 18:29 1.1667 0.17
1.2500 0.16

Unit# 00515 Test# 0 1.3333 0.15
1.4166 0.14

INPUT 1: Level _ TOC 1.5000 0.14
1.5833 0.13

Reference 0.00 1.6667 0.12
Scale factor 10.09 1.7500 0.12
Offset 0.00 1.8333 0.11

1.9167 0.11
Step# 0 09/24 09:17 2.0000 0.10

2.5000 0.08
Elapsed Time Value 3.0000 0.07

(rain) (ft) 3.5000 0.06
4.0000 0.05

0.000(3 0.00 4.5000 0.04
0.0033 0.00 5.0000 0.03
0.0066 0.00 5.5000 0.03
0.0099 4.66 6.0000 0.03
0.0133 -1.74 6.5000 0.03
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 I. 14
O.1000 1.03
O.1166 0.93
O.1333 O. 85
O.1500 O.77
O.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
0.3OOO 0.4O
0.3166 0.38
0.3333 0.37
0.4167 0.31
0.5000 0.28
0.5833 0.25



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

AQT E SOLV RESULTS
Version 1. i0

u_/08/92 15:21:33

TEST DESCRIPTION

Data set ........... m0605z.set

Data set title ..... RISING HEAD RESULT, M-06-05

Company ............ J.M.MONTGOMERY, CONSULTING ENG
Project ............ 2738.0257
Client ............. NAVY - WESTDIV

Location ........... SITE 6

Test date .......... September 24, 1991

Knowns and Constants:

No. of data points .................. 50

Radius of well casing ............... 0.083
Radius of well ...................... 0.19

Aquifer saturated thickness ......... 4.52
Well screen length .................. 4.52

Static height of water in well ...... 4.52

Log(Re/Rw) .......................... 2.371

A, B, C ............................. 0.000, 0.000, 1.776

L

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate O_ IK = 1.O88OE-OO3 = 5. *I
I

y0 = -6.5343E+019

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

TYPE CURVE DATA

K = 1.16515E-003

y0 = 3.59646E-001

2ime Drawdown Time Drawdown Time Drawdown

0.000E+000 3.596E-001 4.500E+000 1.975E-002



DATA SET:

mollie, eel

- AQUI FEll TYPE:

-- Uueeul I ned

-- $OLUTI ON METHOD:

-- lemeer-Rlae

TEST DATE:

1. -- __ |oplennber|4, 11111

.._ - ESTI MATED PARAMETERS:

'I-* K - O.$Olllll It|alma

yO - $.|4| It
0 -
"1-

- TE|T DATA:
"1"

It - 1.64 1!

0.1 r, . ,.,os ;t-- re - 0. tl f!

-- L • 4.11 ft

-- 0 -- b - 4.$| fl

_ 0 0 4-- l • 4.112 f!

i

I
I

0.01 na
O. 1.2 2.4- .3.6 4.8 6.

Time (rain)

RISING HEAD RESULT, M-06-05

•I.M.MONTGOMERY, CONSULTING ENG ¢11 olt: NAVY' - WESTDIV

Prelett Ne.: 2738.0257 Looatlom: SITE 6



M-07A..01 Elaased Time ValUe M-07A-0 1
RISING HEAD FIELI') DATA 0.6667 0.60
NAS ALAMEDA, CTO-121 0.7500 0.58

1991 0.8333 0.57
0.9167 0.55

SE1000B 1.0000 0.54

Environmental Logger 1.0833 0.53
09/17 17:00 1.1667 0.52

1.2500 0.51
Unit# 00515 Test# 3 1.3333 0.50

1.4166 0.50
INPUT I: Level (F) TOC 1.5000 0.49

1.5833 0.48
Reference 0.00 1.6667 0.48
Scale factor 10.09 1.7500 0.47
Offset 0.00 1.8333 0.46

1.9167 0.46
Step# 0 09/17 10:55 2.0000 0.45

2.5000 0.43
Elapsed Time Value 3.0000 0.39

(,,in) fit) 3.5O00 0.38
4.0000 0.37

0.0000 0.00 4.5000 0.36
0.0033 0.33 5.0000 0.35
0.0066 3.32 5.5000 0.33
0.0099 5.51 6.0000 0.33
0.0133 -0.18 6.5000 0.31
0.0166 1.33 7.0000 0.30
0.0200 2.80 7.5000 0.29
0.0233 1.24 8.0000 0.29
0.0266 1.72 8.5000 0.28
0.0300 1.98 9.0000 0.27
0.0333 1.52 9.5000 0.26
0.0500 1.64 10.0000 0.25
0.0666 1.54 12.0000 0.22
0.0833 1.47 14.0000 0.20
0.1000 1.42 16.0000 0.19
0.1166 1.37 18.0000 0.16
0.1333 1.32 20.0000 0.16
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



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

AQT E S O LV RESULTS
Version i. i0

u±/08/92 15:47:37

TEST DESCRIPTION

Data set ........... m07a01z.set

Data set title ..... RISING HEAD RESULT, M-07A-01

Company ............ J.M.MONTGOMERY, CONSULTING ENG

Project ............ 2738.0257
Client ............. NAVY - WESTDIV

Location ........... SITE 7A

Test date .......... September 17, 1991

Knowns and Constants:

No. of data points .................. 58

Radius of well casing ............... 0.083
Radius of well ...................... 0.19

Aquifer saturated thickness ......... 5.81

Well screen length .................. 5.81

Static height of water in well ...... 5.81

Log(Re/Rw) .......................... 2.587

A, B, C ............................. 0.000, 0.000, 1.987

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate

K = 1.62S6E-OO4 =
yO = 4.1388E+149

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

TYPE CURVE DATA

K = 2.44865E-004

y0 = 6.21584E-001

ime Drawdown Time Drawdown Time Drawdown

0.000E+000 6.216E-001 5.000E+000 2.798E-001



DATA SET:

|$7111t. eit

10. j,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,i,L ,,,,,,,,i a

- - AQUIFERTYPE:
B

Ulli811 led

SOLUTI ON IETXOD:

ie-wef. Rle,

TEST DATE:

$eFleller 11, lSel

^o_i
ESTI MATED PARAMETERS:

C,.,
K - 0.040t047 It Jiilm

1. i* • ,.44s_ J,

-0 - TE&TDATA:
-

._. 14 ,,' 1.44 ft

re * 0.405 ft

rw * 0.11 ft

L • J.41 ft

k • 4.4t ft

I - 4.01 ft

0.1 ,,,|,,,,,l,,,,,,,,,l,,,,,,,,|l,,,,,,,,,l,,,,,,,,,
0. i .(3 3.2 4.8 B.4- B.

Time (rain)

RISING HEAD RESULT, M 07A-01

J.M.MONTGOMERY, CONSULTING ENG clJ,,t: NAVY WESTDIV

PleJ**t N*.: 3738.0257 Loa|tJol: SITE 7A



M-ffTA-02 Elavsed Time Va_e M-07A-02
RISING EIEAD FIELD DATA 0.6667 2.50
NAS ALAMEDA, CTO-121 0.7500 2.49

199I 0.8333 2.48
0.9167 2.47

SE1000B 1.0000 2.46
Environmental Logger 1.0833 2.44

09/17 17:03 1.1667 2.44
1.2500 2.43

Unit# 00515 Test# 5 1.3333 2.42
1.4166 2.42

INPUT l: Level (F) TOC 1.5000 2.41
1.5833 2.40

Reference 0.00 1.6667 2.39
Scale factor 10.09 1.7500 2.39
Offset 0.00 1.8333 2.38

1.9167 2.37
Step# 0 09/17 13:14 2.0000 2.37

2.5000 2.33
Elapsed Time Value 3.0000 2.30

(rain) (ft) 3.5000 2.26
4.0000 2.23

0.0000 0.75 4.5000 2.21
0.0033 4.00 5.0000 2.19
0.0066 5.96 5.5000 2.18
0.0099 6.86 6.0000 2.16
0.0133 7.09 6.5000 2.14
0.0166 4.59 7.0000 2.12
0.0200 -0.96 7.5000 2.08
0.0233 0.72 8.0000 2.07
0.0266 3.49 8.5000 2.05
0.0300 5.31 9.0000 2.04
0.0333 4.53 9.5000 2.03
0.0500 4.18 10.0000 2.02
0.0666 3.54 12.0000 1.98
0.0833 2.95 14.0000 1.94
0.1000 2.59 16.0000 1.90

0.1166 2.49 18.0000 1.87
0.1333 2.52 20.0000 1.84

0.1500 2.59 22.0000 1.81
0.1666 2.65 24.0000 1.79
0.1833 2.67 26.0000 1.77

0.2000 2.66 28.0000 1.75
0.2166 2.64 30.0000 1.72
0.2333 2.62 32.0000 1.70
0.2500 2.60 34.0000 1.66
0.2666 2.59 36.0000 1.66
0.2833 2.58 38.0000 1.66
0.3000 2.58 40.0000 1.65
0.3166 2.57 42.0000 1.63
0.3333 2.57 44.0000 1.63
0.4167 2.54 46.0000 1.63
0.5000 2.53 48.0000 1.62
0.5833 2.51 50.0000 1.60



<<< <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

AQT E S O LV RESULTS
Version 1.10

u_/10/92 15:06:17

TEST DESCRIPTION

Data set ........... m07a02z.set

Data set title ..... RISING HEAD RESULT, M-07A-02

Company ............ J.M.MONTGOMERY, CONSULTING ENG

Project ............ 2738.0257
Client ............. NAVY - WESTDIV

Location ........... SITE 7A

Test date .......... September 17, 1991

Knowns and Constants:

No. of data points .................. 72

Radius of well casing ............... 0.083
Radius of well ...................... 0.33

Aquifer saturated thickness ......... 11.16
Well screen length .................. i0

Static height of water in well ...... 11.16

Log(Re/Rw) .......................... 2.648

A, B, C ............................. 0.000, 0.000, 1.979

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate

K = 9.6640E-006 f'+/mi_.=" @,q"*-I cfL_ c_l_c-
yo = -4.61SOE+207

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

TYPE CURVE DATA

K = 3.95340E-005

y0 = 2.58261E+000

?ime Drawdown Time Drawdown Time Drawdown

O.000E+000 2.583E+000 1.500E+001 1.348E+000
r



DATA SET:

1tTil|l. lit

I0._'"'"'"I'"'""'I""""'I"'"'"'I"""'"_ '"'"*'
- _ AQUI FEll TYPE:

tneenl I led

SOLUTI OH METHOD:

- -- l*iar*f- RI l*

TEST DATE:
-- i

leplell*r 11, fill

-- - ESTI HATED PARAMETERS:

'_ ) l - 1,.11154E.01, |l/tHin

0 ire - s.lel !t

TESTDATA:
li • $.14 fl

i,--,n

re - e. 005 |t

-- -- re * 4).)I It
L • 14). fl

I - II.II II

I " II.II It

I I I I
,1.. IIIIIIIII IIIIIIII I IIIIIIIII Illllllll IIIIIIIII i

O. 3. 6. 9. J._. 15.

Time (rain)

RISING HEAD RESULT, M 07A-02

J.M.MONTGOMERY. CONSULTING ENG c,,,.,: NAVY - WESTDIV

Pr,l,,t i*.: 2738.02{57 Le,atle,: SITE 7A



M-07A-03 Elavsed Time Value E!apsed Time Value
RISING HEAD FIELD DATA 0.6667 1.58 52.0000 1.29
NAS ALAMEDA, CTO-I21 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

(,,in) (ft) 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 I0.0000 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



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

AQTE S OLV RESULTS
Version 1. i0

0-/10/92 15:14:10

TEST DESCRIPTION

Data set ........... m07a03z.set

Data set title ..... RISING HEAD RESULT, M-07A-03

Company ............ J.M.MONTGOMERY, CONSULTING ENG

Project ............ 2738.0257
client ............. NAVY - WESTDIV

Location ........... SITE 7A

Test date .......... September 19, 1991

Knowns and Constants:

No. of data points .................. 71
Radius of well casing ............... 0.083
Radius of well ...................... 0.33

Aquifer saturated thickness ......... 14.4
Well screen length .................. 8

Static height of water in well ...... 14.4

Log(Re/Rw) .......................... 2.738

A, B, C ............................. 0.000, 0.000, 1.790

u

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate

K = 4.4801E-006 _/_,a_ Z._ _ |O-% c_l_
y0 = -4.6180E+207

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

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:

n47|44s, eet

10. _'"' "'" I"'""" I"'"'"' i'"'"'" i'""'"'_ '"'4' 4'
_ _ AQUIFERTYPE:

Uneemll eed

/ $OLUTI ON METHOD:1
-- "_ lieiwer- ill 4o

TEST DATE:
i

8epieillYer 10, 1101
I

- -- E$TI MATED PARAMETERS:

I[ - 4. e444E, el) libel n

0 14 - 1.4ue It

TEST DATA:

• - t. 445 I t

rw - t.$S f!
m m

L • e. It

I II - 14.4 f!

n " 14.4 1!llll,l,,,I,,,,,,,,,I,,,,,,,,,I,,,,,,,,,I,,,,,,,,,I.
O. 1.6 3.2 4-.8 6.4 8.

Time (rain)

RISING HEAD RESULT, M 07A-03

J.M.MONTGOMERY, CONSULTING ENG cul,,,: NAVY WESTDIV

PreJtot No.: 4738.0257 Lo,atlo,: SITE 7A



M-07A-04 Elat_sed Time Value M-07A-04
RISING HEAD FIELD DATA 0.6667 0.31
NAS ALAMEDA, CTO-121 0.7500 0.29

1991 0.8333 0.27
0.9167 0.25

SE1000B 1.0000 0.24
Environmental Logger 1.0833 0.23

09/17 16:56 1.1667 0.22
1.2500 0.21

Unit//00515 Test//1 1.3333 0.20
1.4166 0.20

INPUT 1: Level (F) TOC 1.5000 0.19
1.5833 0.19

Reference 0.00 1.6667 0.18
Scale factor 10.09 1.7500 0.18
Offset 0.00 1.8333 0.17

1.9167 0.17
Step# 0 09/17 10:05 2.0000 0.16

2.5000 0.14
Elapsed Time Value 3.00(30 0.13

(rain) (ft) 3.50OO 0.12
4.0000 0.11

0.0000 0.00 4.5000 0.10
0.0033 2.60 5.0000 0.11
0.0066 2.91 5.5000 0.08
0.0099 2.37 6.0000 0.06
0.0133 1.42 6.5000 0.07
0.0166 1.39 7.0000 0.07
0.0200 1.34 7.5000 0.07
0.0233 1.33 8.0000 0.07
0.0266 1.31 8.5000 0.06
0.0300 1.29 9.0000 0.05
0.0333 1.28 9.5000 0.06
0.0500 1.21 10.0000 0.05
0.0666 1.14 12.0000 0.04
0.0833 1.08 14.0000 0.03
0.1000 1.02 16.0000 0.02
0.1166 0.97 18.0000 0.03
0.1333 0.92 20.0000 0.03
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



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

A Q T E S O L V R E S U L T S
Version I.i0

0±/08/92 17:15:25

TEST DESCRIPTION

Data set........... M07A04Z.SET
Data set title..... RISING HEAD RESULT, M-O7A-04
Company ............ J.M.MONTGOMERY, CONSULTING ENG
Project ............ 2738.0257
client ............. NAVY - WESTDIV

Location ........... SITE 7A

Test date .......... September 17, 1991

Knowns and Constants:

No. of data points .................. 59
Radius of well casing ............... 0.083
Radius of well ...................... 0.19

Aquifer saturated thickness ......... 4
Well screen length .................. 4

Static height of water in well ...... 3.5

Log(Re/Rw) .......................... 2.013

A, B, C ............................. 2.179, 0.344, 0.000

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate

z = 3.4238E-004_/_,:n= i,_-_16_c_I__c
yo = -6.S343E+019

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

TYPE CURVE DATA

K = 1.07766E-003

y0 = 4.47649E-001

ime Drawdown Time Drawdown Time Drawdown
J

0.000E+000 4.476E-001 5.000E+000 1.998E-002



DATA SET:

1071(141. eel

I0. _IIllllllllllllllllllllllllllllllllllllllllllllll--i llllOiOl
. -!

AQUI FIR TYPE:m --I

-- --! IPlIIell I led

-- - 80LUTI Old METHOD:
-- -- loewer- II Ale

TEST DATE:

I . _ . leplell)el r 17, 1111
- ESTI MATED PARAMETERS:

V 0 [ - 1.41001417 llJ ill

-
10 " I.]1001 It

._ , TEST DATA:
II • I.III ft

I"""I

0 .,. re - I). 015 It01-.- ,..,1,,,
-- _ 0 0 0 0 Z i, - 4, I'1

l - I.I fl

0.01 ,,,,,,,,,I,,,,,,,,,I,,,,,,,,,I,,,,,,,,,I,,,,,,lll
O. t.8 3.6 5.4 7.2 9.

Time (min)

RISING HEAD RESULT, M 07A-04

J._.MONTGOMERY, CONSULTING ENG cnn,.,:NAVY - WESTDIV

prej,et N,.. 2738.0257 Loeatie,: SITE 7A



M-07B-01 Elapsed Time Value M-07B-01
RISING HEAD FIELD DATA 0.6667 0.20

NAS ALAMEDA, CTO-121 0.7500 0.18
1991 0.8333 0.16

0.9167 0.14

SE1000B 1.0000 0.13

Environmental Logger 1.0833 0.12
09/18 13:36 1.1667 0.11

1.2500 0.I0

Unit# 00515 Test# 1 1.3333 0.08
1.4166 0.08

INPUT I: Level (F) TOC 1.5000 0.08
1.5833 0.07

Reference 0.00 1.6667 0.07
Scale factor 10.09 1.7500 0.06
Offset 0.00 1.8333 0.06

1.9167 0.05

Step# 0 09/18 08:42 2.0000 0.05
2.5000 0.03

Elapsed Time Value 3.0000 0.02
(rain) (ft)

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
O.1000 O.84
0.1166 0.74
0.1333 0.65
O.1500 0.57
0.1666 0.52
0.1833 0.47
O.200O 0.43
0.2166 0.41
0.2333 0.38
0.2500 0.37
0.2666 0.35
0.2833 0.33
0.3000 O.32
0.3166 0.31
0.3333 0.30
0.4167 0.27
0.5000 0.22
0.5833 0.2!



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

AQT E S O LV RESULTS
Version 1. I0

_±/08/92 17:37:58

TEST DESCRIPTION

Data set ........... m07b01z.set

Data set title ..... RISING HEAD RESULT, M-07B-OI

Company ............ J.M.MONTGOMERY, CONSULTING ENG

Project ............ 2738.0257
Client ............. NAVY - WESTDIV

Location ........... Site 7B, Building 162

Test date .......... September 18, 1991

Knowns and Constants:

No. of data points .................. 42

Radius of well casing ............... 0.083
Radius of well ...................... 0.19

Aquifer saturated thickness ......... 6.3

Well screen length .................. 6.3

Static height of water in well ...... 6.3

Log(Re/Rw) .......................... 2.655

A, B, C ............................. 0.000, 0.000, 2.070

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate

K = 1.9796E-003 _*lln_',. _- I.O'X'-I O-_ CV_'_I_'*_C
y0 = 4. 3937E-098

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

TYPE CURVE DATA

K = 1.52609E-003

y0 = 3.81130E-001

'ime Drawdown Time Drawdown Time Drawdown

0.000E+000 3.811E-001 3.000E+000 1.627E-002



DATA SET:

IIOTktl|:. _tt

10. _lllllllllllllllllllllllllllllllllllllllllllllll I- ll,llltl
_" _. AQUI FEll TYPE:

=" -- filltill I ned

$OLUTI ON iiETHOD:

llllll-lllil

TEIT DATE:

_I. |optOlller III, Ittl

ESTI MATED PARAiETER$:
l - i.lllllll It/elm

yl • I- 41l | t

TEST DATA:

El - I.II fl
r4 - t. i15 It/'t 4

U. JL r, - I.1l fl

L - I.I tl

i " I.I fl
I • 4.II fl

0.01 ,,,,,,,,,I,,,,,,,,,I,,,,,,,,,I,,,,,,,,,I,,,,,,,,
O. 0.6 I .2 t.8 2.4 3.

Time (min)

RISING HEAD RESULT, M 07B 01

J.M.MONTGOMERY, CONSULTING ENG ca i,==: NAVY WESTDIV

PreJe*t I1,.: 2738.0257 Loaatlol: Site 7B, Building 162



M-08-01 ElavsedTime Value M-08-01

RISING HEAD FIEJ.DDATA 0.6667 0.14

NAS ALAMEDA, CT0-121 0.7500 0.13
1991 0.8333 0.12

0.9167 0.II

SEIOOOB 1.0000 O. 10

Environmental Logger 1.0833 0.09
09/19 18:56 1.1667 0.09

1.2500 0.07

Unit#00515 Test#9 1.3333 0.07

1.4166 0.06

INPUT I: Level (F) TOC 1.5000 0.06
1.5833 0.06

Reference 0.00 1.6667 0.06
Scale factor 10.09 1.7500 0.05
Offset 0.00 1.8333 0.05

1.9167 0.05

Step# 0 09/19 15:05 2.0000 0.04
2.500O 0.03

Elapsed Time Value 3.0000 0.02
(mln) (ft) 3.5O0O 0.02

4.0000 0.03

0.0000 0.41 4.5000 0.02
0.0033 5.81 5.0000 0.01
0.0066 3.48
0.O099 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
O.1000 O.87
0.1166 0.76
0.1333 0.66
0.1500 0.58
0.1666 0.51

0.1833 O.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



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

AQT E S O LV RESULTS
Version 1. i0

u./08/92 18 :i0 :32

TEST DESCRIPTION

Data set ........... m0801z.set

Data set title ..... RISING HEAD RESULT, M-08-01

Company ............ J.M.MONTGOMERY, CONSULTING ENG

Project ............ 2738.0257
Client ............. NAVY - WESTDIV

Location ........... Site 8

Test date .......... September 19, 1991

Knowns and Constants:

No. of data points .................. 50

Radius of well casing ............... 0.083
Radius of well ...................... 0.19

Aquifer saturated thickness ......... 7.4

Well screen length .................. 7.4

Static height of water in well ...... 7.4

Log(Re/Rw) .......................... 2.79

A, B, C ............................. 0.000, 0.000, 2.261

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate !

yo = 2.2626E+304

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

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



DATA SET:

1100011. Ioi

to "'"'""1""""'1"'"'"'1'"'"'"1'"""'"- 01,,0,0,m

AQUI FEll TYPE:

galeoml I med

$OLUTI ON METHOD:

IOmwor-Rlat

TEST DATE:
1. -o . Ioptonbor 10, 1001

ESTI MATED PARAMETEflS:
qld

K - 0.001401 It /laiR

yt • t. Ill I 1

TEST DATA:
li • 1.08 ft

re - 41.010 I!

0.1 ,, - o.lo It
L - 7.4 It

0 - 7.4 11

n - 7.4 fl

"4

0.01 n,,,,,,,,,
O. 0.7 1.4 2.1 2.8 3.5

Time (rain)

RISING HEAD RESULT, M-08-01

J.M.MONTGOMERY, CONSULTING ENG Clio*t: NAVY - WESTDIV

ProJtot No.: 2738.0257 Looetlo,: Site 8



M-08-02 Elavsed Time Value M-08-02
RISING HEAD FIELD DATA 0.6667 0.32
NAS ALAMEDA, CTO-I21 0.7500 0.31

1991 0.8333 0.29
0.9167 0.28

SE1000B 1.0000 0.27

Environmental Logger 1.0833 0.26
09/23 19:08 1.1667 0.25

1.2500 0.25

Unit#00515 Test#7 1.3333 0.24

1.4166 0.22

INPUT I: Level(F)TOC 1.5000 0.22

1.5833 0.22
Reference 0.00 1.6667 0.21
Scale factor 10.09 1.7500 0.21
Offset 0.00 1.8333 0.20

1.9167 0.20
Step# 0 09/23 11:07 2.0000 0.19

2.5000 0.17
Elapsed Time Value 3.0000 0.14

(,,in) (ft) 3.500O 0.13
4.0000 0.12

0.0000 0.00 4.5000 0.11
0.0033 0.00 5.0000 O.10
0.0066 1.78 5.5000 0.09
0.0099 3.57 6.0000 0.08
0.0133 -0.27 6.5000 0.08
0.0166 2.39 7.0000 0.08
0.0200 1.99 7.5000 0.08
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
O.1000 1.26
0.1166 1.15
0.1333 1.04
O.1500 0.94
0.1666 0.85
O.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
0.500O 0.36
0.5833 0.34



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

AQ T E S O LV R E S ULT S
Version i. i0

ux/08/92 18 :16 :44

TEST DESCRIPTION

Data set ........... m0802z.set

Data set title ..... RISING HEAD RESULT, M-08-02

Company ............ J.M.MONTGOMERY, CONSULTING ENG

Project ............ 2738.0257
Client ............. NAVY - WESTDIV

Location ........... Site 8

Test date .......... September 23, 1991

Knowns and Constants:

No. of data points .................. 53

Radius of well casing ............... 0.083
Radius of well ...................... 0.19

Aquifer saturated thickness ......... 5.5

Well screen length .................. 5.5

Static height of water in well ...... 5.5

Log(Re/Rw) .......................... 2.54

A, B, C ............................. 0.000, 0.000, 1.936

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate

K = 6.2428E-004 4+/_,_ = 3.1_IO -_c_]%_c
yo = 2.2626E+304

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

TYPE CURVE DATA

K = 6.46952E-004

y0 = 4.12008E-001

)ime Drawdown Time Drawdown Time Drawdown

0.000E+000 4.120E-001 5.000E+000 5.392E-002



DATA &ET:

nOl#|l, eel

Io.-"'"'"" i ,,,,,,,,, i,,, °,,,,, i,,,,,,,,, i, ,,,,,, ,,__ ,,,,,, ,,
AQUI FER TYPE:m

- - in teal I lied

- - 80LUTIOH METHOD:

-- le illl - III 4 e

I lep|eliel I1, 1t01

1. !
ESTI HATED PARAMETER8:

_-- I - l. illl?ll ItJ el m
I

I It - t.|111 ItQ
= i

' TEST DAIA:
-r

II • I.tl II

re - I. tll I tfl 4

u.I ,, - *.1* I,
L o I.I fl

i - I,l fl

I " I,I flB

w

m

0.01 ,,,,,,,,,I,,,,,,,,,I,,,,,,,,,I,,,,,,,,,I,,,,,,,,i
O. 1.2 2.4 3.6 4.8 6.

Time (min)

RISING HEAD RESULT, M-08-02

J.M.MONTGOMERY, CONSULTING ENG Cll,,t: NAVY - WESTDIV

Preleel Ne.: 2738.0257 Loeatlei: Site 8



M-08-03 Elansed Time Value M-08-03
RISING R_AD FIELD DATA 0.6667 0.19
NAS ALAMEDA, CTO-121 0.7500 0.17

199I 0.8333 0.16
0.9167 0.15

SE1000B 1.0000 0.14
Enviromental Logger 1.0833 0.14

09/19 18:48 1.1667 0.13
1.2500 0.12

Unit# 00515 Test# 3 1.3333 0.11
1.4166 0.11

INPUT 1: Level (F) TOC 1.5000 0.10
1.5833 0.10

Reference 0.00 1.6667 0.09
Scale factor 10.09 1.7500 0.09
Offset 0.00 1.8333 0.09

1.9167 0.08

Step# 0 09/19 13:28 2.0000 0.08
2.5000 0.06

Elapsed Time Value 3.0000 0.05
(mln) (t_) 3.5OOO 0.03

4.0000 0.03
0.0000 -0.05 4.5000 0.01
0.0033 0.19 5.0000 0.00
0.0066 2.53 5.5000 0.00
0.0099 6.75 6.0000 0.01
0.0133 2.85 6.5000 0.01
0.0166 -0.96 7.0000 0.01
0.0200 2.98 7.5000 0.01
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
O.1333 0.69

O.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



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

AQT E S O LV RESULTS
Version 1. I0

_/08/92 18:22:25

TEST DESCRIPTION

Data set ........... m0803z.set

Data set title ..... RISING HEAD RESULT, M-08-03

Company ............ J.M.MONTGOMERY, CONSULTING ENG
Project ............ 2738.0257
Client ............. NAVY - WESTDIV

Location ........... Site 8

Test date .......... September 19, 1991

Knowns and Constants:

No. of data points .................. 48

Radius of well casing ............... 0.083
Radius of well ...................... 0.19

Aquifer saturated thickness ......... 6.9

Well screen length .................. 6.9

Static height of water in well ...... 6.9
Log(Re/Rw) .......................... 2.732

A, B, C ............................. 0.000, 0.000, 2.174

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate

K = 9.3883_-oo4 _+[_,_= _._ Id_c_J _c
yo = 2.2626E+304

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

TYPE CURVE DATA

K = 1.57238E-003

y0 = 4.10835E-001

_ime Drawdown Time Drawdown Time Drawdown

0.000E+000 4.108E-001 3.000E+000 1.292E-002



DATA SET:

iiiO$i, oil

Io. -'""'"l'"'""'l"'"'"'l'"'"'"i"'"'""- '"'""

Z AQUIFERTYPE:
_neogu! Inned

i - 80LUTI ON METHOD:
- leuwef*Jll 4e

r" TESTDATE:
i

1. Ileptellier 10, leO!

,_ EDTI HATED PARAilETERD:

I[ - 1.0111)117 Illnln

(_ |l " 0.171t it

_. TEIT DATA:
no • g. oe f t
re - O.ee$ It

A _

U. 1 r, - ,.'oJ ft
L " 0.0 fl

II - 0.0 tl

I • 0.0 fl

o.ol ,,,,,,,,,l,,,,,,,,,l,,,,,,,,,l,,,,,,,,,l,,,u,,
O. 1. 2. 3. 4. 5.

Time (min)

RISING HEAD RESULT, M-08-05

J.M.MONTGOMERY, CONSULTING ENG COi,,t: NAVY - WESTDIV

Prol,,t He.: 2738.0257 Le*atlo,: Site 8



M-08-04 Elavsed Time Value M-08-04
RISING HEAD FIELI_ DATA 0.6667 0.27
NAS ALAMlC_DA, CTO-121 0.7500 0.25

1991 0.8333 0.23
0.9167 0.22

SE1000B 1.0000 0.21

Environmental Logger 1.0833 0.20
09/19 18:51 1.1667 0.19

1.2500 0.18
Unit//00515 Test_ 5 1.3333 0.17

1.4166 0.16
INPUT 1: Level (F) TOC 1.5000 0.15

1.5833 0.14
Reference 0.00 1.6667 0.14
Scale factor 10.09 1.7500 O.13
Offset 0.00 1.8333 0.12

1.9167 0.11

Step# 0 09/19 14:04 2.0000 0.I1
2.5000 0.08

Elapsed Time Value 3.0000 0.07
(m_n) (ft) 3.500o 0.o6

4.0000 0.05
0.0000 0.32 4.5000 0.03
0.0033 2.01 5.0000 0.03
0.0066 7.76 5.5000 0.04
0.0099 1.28 6.0000 0.04
0.0133 0.64 6.5000 0.03
0.0166 2.38 7.0000 0.03
0.0200 1.53 7.5000 0.02
0.0233 1.70 8.0000 0.02
0.0266 1.70 8.5000 0.03
0.0300 1.62 9.0000 0.02
0.0333 1.62 9.5000 0.02
0.0500 1.49 10.0000 0.02
0.0666 1.37
0.0833 1.26

0.I000 1.16
0.1166 1.07
0.1333 0.98
O.1500 O.90
0.1666 0.82
0.1833 0.75
0.2000 0.69
0.2166 0.64
0.2333 0.59
0.25OO 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



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

AQTESOLV RESULTS
Version 1. i0

/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 .................. 56

Radius of well casing ............... 0.083
Radius of well ...................... 0.19

Aquifer saturated thickness ......... 8.15

Well screen length .................. 8.15

Static height of water in well ...... 8.15

Log(Re/Rw) .......................... 2.87

A, B, C ............................. 0.000, 0.000, 2.395

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate

K = 5.1008E-004 "_/_'l_ " a._ I_qc-_/s.ec

yo = 2.2626z+304

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

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



DATA &IT:

lill41,e¢l

I0. _4illlllllllllllllllllllllllllillllllllllllllllll i._ *,lioi,,
AQUI FEE TYPE:

talolll lilod

IOLUTI OI IETHOD:

i liellirel- lU 4i

TIlT DATE:

1. -- I,pi,ilir lt, lill

EITI iAllO PAIAIETEI8:
_._ K * *.tleili* !il iI •

O li • 1.41li It

TEST DATA:
I1 * 1,7 ft

0.1 ,0 - t.*ii itrl - *.1t II

L = 1.11 It

i - l.il It

0 I • l.lt It

i-
O. 1.6 3.2 4.8 6.4 8.

Time (rain)

RISING HEAD RESULT, M-08-04

J.M.Montgomery, Consulting Eng c,i ,,i: NAVY CLEAN

P, * I ** I If,. : 2738.0257 t,,, I i,, : Alameda Naval Air Station



M-08-05 Elavsed 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
(.,i.) (ft) 3.5000 o.oo

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 0.23
0.2166 0.23
O.2333 0.21
0.2500 O.19
0.2666 O.17
0.2833 O.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



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

AQ T E S O LV RESULTS
Version 1. i0

_! 08/92 18:37:53

TEST DESCRIPTION

Data set ........... m08OSz.set
Data set title ..... RISING HEAD RESULT, M-08-05

Company ............ J.M.MONTGOMERY, CONSULTING ENG
Project ............ 2738.0257
Client ............. NAVY - WESTDIV

Location ........... Site 8, Building 114

Test date .......... September 19, 1991

Knowns and Constants:

No. of data points .................. 40
Radius of well casing ............... 0.083
Radius of well ...................... 0.19

Aquifer saturated thickness ......... 8.8
Well screen length .................. 8.8

Static height of water in well ...... 8.8

Log(Re/Rw) .......................... 2.932
A, B, C ............................. 0.000, 0.000, 2.512

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate

K = 2.3889E-003 -_+/_',va =- I'Z "g- IO-Y_C_J sLc---

y0 ffi 2.2626E+304

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

TYPE CURVE DATA

K = 2.18747E-003

y0 = 2.42830E-001

ime Drawdown Time Drawdown Time Drawdown

O.000E+O00 2.428E-001 1.500E+000 1.392E-002



DATA SET:

lilt| • , Ill

lo. __,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,,__ ,,,,,,,,
- - AQUl FEll TYPE:

-- -- Untemll Ilod

- - $OLUTI ON METHOD:

- - |*mwet-ltl ae

I TEST DATE:

1. OL-- $*pl eniber 1$, |Oil

2o
4._ _o - ESTI MATED PARAMETERS:
4., __0

0 K O. OO21Sl ftlmlm
r- O

yl ,, 41. llll I !+.4
0 - _
m

-- - TEST DAIA:
II • I.I II

re - 4). 11.II, ft

O.L - ,,- *.I* ,t
-- I. • l,l fl

-- 0 -- II - l.ql II
-- l " l.l fl

-- 0 0 --

o.ol ,,,,,,,,,I,,,,,,,,,n,,,,,,,,, L,L,,,,
O. 0.4 0.8 1.2 t.6 2.

TLme (rain)

RISING HEAD RESULT, M 08-05

J.M.MONTGOMERY, CONSULTING ENG clio.a: NAVY - WESTDIV

PreJaat I1,.: 2738.0257 LooaIIo,: Site 8, BuiLding L14



M-10-01 Elavsed Time Value M-10-01
RISING HEAD FII_JJD DATA 0.6667 0. I0
NAS ALAMEDA, CTO-121 0.7500 0.08

1991 0.8333 0.07

0.9167 0.07
SE1000B 1.0000 0.06

Environmental Logger 1.0833 0.06
09/23 19:06 1.1667 0.04

1.2500 0.04
Unit_ 00515 Test_ 5 1.3333 0.04

1.4166 0.03
INPUT I: Level (F) TOC 1.5000 0.03

1.5833 0.03
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 10:14 2.0000 0.02

2.5000 0.01
Elapsed Time Value 3.0000 0.00

(mln) (_) 3.5000 0.00
4.0000 0.00

0.0000 -0.10 4.5000 0.00
0.0033 O.19 5.0000 0.00
0.0066 3.62 5.5000 0.00
0.0099 3.95 6.0000 0.00
0.0133 2.09 6.5000 0.02
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
O.1000 O.87
0.1166 0.74
0.1333 0.63
O.1500 0.54
0.1556 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



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

AQTE S OLV RESULTS
Version 1. i0

u±/08/92 18:55:58

TEST DESCRIPTION

Data set ........... ml001z.set

Data set title ..... RISING HEAD RESULT, M-10-OI

Company ............ J.M.MONTGOMERY, CONSULTING ENG

Project ............ 2738.0257
Client ............. NAVY - WESTDIV

Location ........... Site I0, Building 400

Test date .......... September 23, 1991

Knowns and Constants:

No. of data points .................. 41
Radius of well casing ............... 0.083
Radius of well ...................... 0.19

Aquifer saturated thickness ......... 9.6
Well screen length .................. 9.6

Static height of water in well ...... 9.6

Log(Re/Rw) .......................... 3.003
A, B, C ............................. 0.000, 0.000, 2.659

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate

yo = 2.2626E+304

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

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



DATA SET:

llllll.lel

10. __,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,,__ ,,,,,,,,B

- - AQUI FEll TYPE:m

m -- Yll lea I I nod

- - $OLUTI ON METHOD:

-- Ionwll- HI 4e

TEST BATE:

_ -
4-; _o - ESTI MATED PARAMETERS:

_o I - 41.101111 Ill ell

C_ -- Te • 4). 1041 t t

_ ,_i TEST DATA:

m I me • ,.,4 t,
o-,-a re - l.tll It

0.1 --+ rw - 1.11 f,
-- I, • I.I fl

- 0 --_ I - I.I II
-- I - I.I II0

-- O0 --

000

0.01 , ,,,,,,,,I,,,,,,,,,I,,,,,,,,,I'_, ,,,,,,IL,,,,,,,,
O. 0.6 1.2 1.8 2.4 3.

Time (rain)

RISING HEAD RESULT, M I0 01

J.M.MONTGOMBRY, CON:_ULTING ENG eli o.t: NAVY - WESTDIV

ProJ*ot Hi.: 2738.0257 Leo,floe: Site 10, Building +00



M-10-02 ElapsedTime Value M-I0-02
RISING HEAD FIELD DATA 0.6667 0.04

NAS ALAMEDA, CTO-121 0.7500 0.03

1991 0.8333 0.03
0.9167 0.03

SEIOOOB 1.000(3 0.03
EnvironmentalLogger 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 I: 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

(mi.) (ft)

0.0003 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.I000 0.46
0.1166 0.35
O.1333 0.28
O.1500 0.22
0.1666 0.19
0.1833 0.16
0.2000 0.14
0.2166 0.12
0.2333 0.II

0.2500 0.I0

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.O3



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

AQT E S O LV RESULTS
Version I. i0

u±/08/92 19:02:28

TEST DESCRIPTION

Data set ........... ml002z.set

Data set title ..... RISING HEAD RESULT, M-10-02

Company ............ J.M.MONTGOMERY, CONSULTING ENG

Project ............ 2738.0257
Client ............. NAVY - WESTDIV

Location ........... Site i0, Building 400

Test date .......... September 23, 1991

Knowns and Constants:

No. of data points .................. 43

Radius of well casing ............... 0.083
Radius of well ...................... 0.19

Aquifer saturated thickness ......... 7.5
Well screen length .................. 7.5

Static height of water in well ...... 7.5

Log(Re/Rw) .......................... 2.801

A, B, C ............................. 0.000, 0.000, 2.279

L

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate

yo = 2.2626E+304

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

TYPE CURVE DATA

K = 1.89257E-003

y0 = 1.04008E-001

;ime Drawdown Time Drawdown Time Drawdown

0.000E+000 1.040E-001 2.500E+000 2.629E-003



DATA SET:

illl01z, eel

ZO.__,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,,__ ,,,,,,,,
- - AQUl FEll TYPE:

-- -- Uuneeanl I med

- - IIOLUTI ON METHOD:

-- -- lieiwem- I1| (e

TEIT DATE:

j.lo _ - leplonler II. llll

_)
4-_ EITI HATED PARAIIETER8:
4-, .-o -

0 l - 1.111117 Ill mlm

0 yll • l.llll |t

i-0I

_ 0 TEST DATA:
i- o

re - e. #Is it

0.1 -- -- rw - ..10 ,,

L - ;.l II
II- 7.1 II
l - 7.1 fl

_,,,,,l,,,,,,,,,l,,,_h_,,,l,,,,,,,,,0.01
O. 0.4- 0.8 1.2 1.8 2.

Time (rain)

RISING HEAD RESULT, M-10 02

J.M.MONTGOMERY, CONSULTING ENG clio,t: NAVY - WESTDIV

Prol,ot lle.: 2738.0257 Lot,tlo|: Site 10, Building 4-00



M-10-03 Elavsed Time Valn*. M-10-03
RISING HEAD FTNJ.r_DATA 0.6667 0.04
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 O.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

(rain) (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.I000 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. I 1
0.3000 0.i0

0.3166 0.10
0.3333 0.09
0.4167 0.07
0.5000 0.O6
0.5833 0.05



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

AQT E SOLV RESULTS
Version i. 10

u_/08/92 19:07:24

TEST DESCRIPTION

Data set ........... ml003z.set

Data set title ..... RISING HEAD RESULT, M-10-03

Company ............ J.M.MONTGOMERY, CONSULTING ENG
Project ............ 2738.0257
client ............. NAVY - WESTDIV

Location ........... Site i0, Building 400

Test date .......... September 23, 1991

Knowns and Constants:

No. of data points .................. 49

Radius of well casing ............... 0.083
Radius of well ...................... 0.19

Aquifer saturated thickness ......... 8.98

Well screen length .................. 8.98
Static height of water in well ...... 8.98

Log(Re/Rw) .......................... 2.949
A, B, C ............................. 0.000, 0.000, 2.545

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate _ I

yo = 2.2626E+304

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

TYPE CURVE DATA

K = 2.12546E-003

y0 = 1.49761E-001

?ime Drawdown Time Drawdown Time Drawdown

O.000E+000 1.498E-001 3.000E+000 5.333E-004



DATA SET:

II1011, eel

10. _,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,,_ 0,,,0,0.
- _. AQUI FEH TYPE:

-- -- Uleenllmed

- - 80LUTI OH METHOD:

I_'- -- 11inlet-Ill 41I

__ TEST DATE:, lellelier |8, 1001

4-; - ESTI HATED PARAMETER8:
-o
0 -- | - e. 00||t? fl| m| I

0 le ,w t.10i| 11
C_ - o

- O0 - TEST DATA:

10 m 1.08 |¢
r4 * I.liJ It_ 4

U./ --- r, - e.10 it
L • e.ee 11
I * 8.00 ft

-- 0 0 n * 0.00 ft

00000011

0.01 ,,,,,,,,,I,,,,,,,,,I,,,,,,,,,I,,'_,,,,,I,,,,,,,,j ;
O. 0.4 0.8 t.2 1.6 2.

Time (min)

RISING HEAD RESULT, M-10-03

J.M.MONTGOMRRY, CONSULTING ENG cli,,t: NAVY - WESTDIV

ProJ,,I No.: 2738.0257 to,,,no,: Site I0, Building 400



M-11-01 Elavsed Time Value M-11-01
RISING HEAD FIELD DATA 0.6667 0.14
NAS ALAMEDA, CTO-121 0.7500 0.14

1991 0.8333 0.14
0.9167 0.14

SE100OB 1.0000 O.13
Environmental Logger 1.0833 0.13

09/18 13:38 1.1667 0.13

1.2500 0.13
Unit# 0O515 Test_ 2 1.3333 0.13

1.4166 0.12
INPUT 1: Level (F) TOC 1.5000 0.13

1.5833 0.12
Reference 0.0O 1.6667 0.12
Scale factor 10.09 1.7500 0.12
Offset 0.0O 1.8333 0.12

1.9167 0.14
Step# 0 09/18 08:59 2.0000 0.14

2.5000 0.13
Elapsed Time Value 3.0O0O 0.12

(rain) (t_) 3.5000 0.12
4.O000 0.11

0.0O0O 0.0O 4.5000 0.11
0.0033 0.0O 5.0000 0.11
0.0066 0.04 5.5000 0.11
0.0099 0.62 6.0000 0.11
0.0133 0.62 6.5000 0.11
0.0166 0.58 7.0000 0.10
0.0200 0.55 7.5000 0.08
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
O.100O 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
O.250O 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 O.14



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

AQTESO LV RESULTS

Version i. i0

_/29/91 16:13:51

TEST DESCRIPTION

Data set ........... MII01Z.SET

Data set title ..... RISING HEAD RESULT, M-II-OI

Company ............ J.M.MONTGOMERY, CONSULTING ENG

Project ............ 2738.0257
client ............. NAVY - WESTDIV

Location ........... Site ii, Building 14

Test date .......... September 18, 1991

Knowns and Constants:

No. of data points .................. 56

Radius of well casing ............... 0.083
Radius of well ...................... 0.19

Aquifer saturated thickness ......... i.i

Well screen length .................. I.I

Static height of water in well ...... I.i
Log(Re/Rw) .......................... 1.262

A, B, C ............................. 0.000, 0.000, 0.961

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate

K = 5.9497E-004 _+/_- ----_.0"_ IO-q C_'_I_-C
y0 = 6.9315E+234

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

TYPE CURVE DATA

K = 4.98721E-003

y0 = 2.20874E-001

?ime Drawdown Time Drawdown Time Drawdown

0.000E+000 2.209E-001 3.600E+000 2.351E-003



DATA SET:

Ul'iOlZ. $|T

z. _,,,,,,,,I,,,,,,,,,I,,,,,,,,,I,,,,,,,,,I,,,,,,,,L _ .,,,,,.,
- - AQUI FER TYPE;

t _leell lied

i t

IOLUTI ON METHOD:i

_" --
i |algOl - Ill el

J} i
o -' TESTDATE:

|eptemker IS. 1,111
i

EDTI MATED PARAMETERS:

0 [ - 0.404107 fl|mln

0 O.L I. • o.taoo It

TEST DATA:
NO - o.e| ft

re - O. ,1$ I t

rw - O. 11 f!

L " 1.1 fl

: | - 1.1 fl

i II " 1.1 fl

0.0t _,,,,,,,I,,,,,,,,,I,,"_,,,,,I,,,,_,,,,
O. 0.'72 L.44- 2.116 2.88 3.6

TLme (rain)

RISING HEAD RESULT, M- L1-0l

J.M.MONTGOMERY, CONSULTING ENG clt0at: NAVY - WESTDIV

Proi ,,t U.. : 2738.0257 Lee|tie|: Site 11, Building 14



Elavsed Time Vt]¢e M-11-02
M-11-02 0.5833 0.19

RISING HEAD FIELD DATA 0.6667 0.18

NAS ALAMEDA, CTO-121 0.7500 0.17
1991 0.8333 0.17

0.9167 0.17
SE1000B 1.0000 0.17

Environmental Logger 1.0833 0.16
09/18 13:39 1.1667 0.16

1.2500 0.16
Unit# 00515 Test# 3 1.3333 0.16

1.4166 0.15

INPUT I: Level (F) TOC 1.5000 0.15
1.5833 0.15

Reference 0.00 1.6667 0.15
Scale factor 10.09 1.7500 0.14
Offset 0.00 1.8333 0.14

1.9167 0.14

Step# 0 09/18 09:29 2.0000 0.14
2.5000 0.13

Elapsed Time Value 3.0000 0.13
(mi.) (ft) 3.500O 0.12

4.0000 0.11
0.0000 1.46 4.5000 0.11
0.0033 0.75 5.0000 0.11
0.0066 1.17 5.5000 0.10
0.0099 0.99 6.0000 0.10
0.0133 0.93 6.5000 0.10
0.0166 0.89 7.0000 0.I0

0.0200 0.86 7.5000 0.09
0.0233 0.82 8.0000 0.09
0.0266 0.79 8.5000 0.08
0.0300 0.76 9.0000 0.08
0.0333 0.73 9.5000 0.08
0.0500 0.60 10.0000 0.08
0.0666 0.51
0.0833 0.44
O.1000 0.39

0.1166 0.35
0.1333 0.32
0.1500 0.30
O.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



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

AQTE S OLV RESULTS

Version i. I0

u_/08/92 19:28:44

TEST DESCRIPTION

Data set ........... mllO2z.set

Data set title ..... RISING HEAD RESULT, M-II-02

Company ............ J.M.MONTGOMERY, CONSULTING ENG

Project ............ 2738.0257
client ............. NAVY - WESTDIV

Location ........... Site ii, Building 14

Test date .......... September 18, 1991

Knowns and Constants:

No. of data points .................. 61

Radius of well casing ............... 0.083
Radius of well ...................... 0.19

Aquifer saturated thickness ......... 2.6

Well screen length .................. 2.6
Static height of water in well ...... 2.6

Log(Re/Rw) .......................... 1.9

A, B, C ............................. 0.000, 0.000, 1.450

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate

K = 4.5031E-004 _+/_',n = I._ io"
y0 = -8.9151E-287

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

TYPE CURVE DATA

K = 5.30861E-004

y0 = 2.07558E-001

ime Drawdown Time Drawdown Time Drawdown

0.000E+000 2.076E-001 4.000E+000 8.927E-002



DATA SET:

1110|_. eel

r _ AQUI FER TYPE;U|eeII I nod
i I

DOLUTI Old METHOD:

• -- |enwef-RI 4e

TEST DATE:

D. - |eplem|or le. IDOl

0

4-J ;'6 - ESTI HHATED PARAMETERS:

V 0 I - t.illllil ill role
10 " e.|e4e it

0 -I

I TEST DATA:

I " " "'° "re o 0.05° It

0 re - O.tll ft

i 0 L - a.s 11
! Is - I.I 11

I n - I.| fl

0

i I ° '
,,,.d,,LN.t IIIIIIIII Illlllll I In II IIIII IIIIIIIII

O. 1.. _. 3. 4. 5.

Time (rain)

RISING HEAD RESULT, M-Ii-0g

J.M.MONTGOMERY, CONSULTING ENG cli,,t: NAVY - WESTDIV

p,eJa,t u,.: 2738.0257 LoemtOe|: Site 11, Building 14



M-I1-03 Elapsed Tin_ Value M-I 1-03
RISING HEAD FIELD DATA 0.9167 0.04

NAS ALAMEDA, CTO-121 1.0000 0.04
1991 1.0833 0.04

1.1667 0.04
SEI000B 1.2500 0.04

Environmental Logger 1.3333 0.04
09/18 13:41 1.4166 0.03

1.5000 0.03

Unit#00515 Test#4 1.5833 0.03

1.6667 0.03

INPUT I: Level(F)TOC 1.7500 0.03

1.8333 0.03

Reference 0.00 1.9167 0.03
Scalefactor 10.09 2.0000 0.03
Offset 0.00

Step# 0 09/18 10:31

Elapsed Time Value
(mi.) (ft)

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.I000 0.60
O.1166 0.53
0.1333 0.46

O.1500 0.41
0.1666 0.36
O.1833 0.32
0.2000 0.28
0,2166 0.25
0,2333 O.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



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

AQT E S OLV RESULTS
Version i. i0

u_/08/92 19:33:42

TEST DESCRIPTION

Data set ........... mllO3z.set

Data set title ..... RISING HEAD RESULT, M-II-03

Company ............ J.M.MONTGOMERY, CONSULTING ENG

Project ............ 2738.0257
client ............. NAVY - WESTDIV

Location ........... Site ii, Building 14

Test date .......... September 18, 1991

Knowns and Constants:

No. of data points .................. 42

Radius of well casing ............... 0.083
Radius of well ...................... 0.19

Aquifer saturated thickness ......... 2.8
Well screen length .................. 2.8

Static height of water in well ...... 2.8

Log(Re/Rw) .......................... 1.961

A, B, C ............................. 0.000, 0.000, 1.489

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate

y0 = -8.9151E-287

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

TYPE CURVE DATA

K = 5.26024E-003

y0 = 2.74544E-001

Time Drawdown Time Drawdown Time Drawdown

0.000E+000 2.745E-001 2.000E+000 3.506E-003



DATA SET:

11114$[. eel

10. __,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,,__ Ol,,,,,,
_ u

- - AQUIFEllTYPE:
m

-- -- fill eel I I led

- - SOLUTI OM METHOD:
_ -- |loll I -li It

TEST DATE:

1.. _ - lellellll)er 10, 1eli
4-) _ -- ESTI MATED PARAIdETER8:

_.i _ on - I - . .*,,., ,,,.,.
yl " i. liSI | 1

0

TEST DATA:
10 • 1.11 11

_Z_ re - 41.111 It

U.l ,. - ..10 0,
L ° l.l fl

I • I,I II

I ° I.I II

i,i°°°-
0.01 '"'""

O. 0.4- 0.8 1.2 1.6 2.
Time (min)

RISING HEAD RESULT, M-11 03

J.M.MONTGO_[ERY, CONSULTING ENG cll,,1: NAVY - WESTDIV

pr*l**t u,.: 2738.0257 lllellel: Site 11, Building 14



M-II-04 Elated Time Va]ue M-11-04
RISING I:IEAD FIELD DATA 0.6667 0.74
NAS ALAMEDA, CTO-121 0.7500 0.68

1991 0.8333 0.61

0.9167 0.58
SE1000B 1.00(30 0.55

Environmental Logger 1.0833 0.52
09/18 13:42 1.1667 0.49

1.2500 0.47
UnitX 00515 TestX 5 1.3333 0.45

1.4166 0.43
INPUT 1: Level (F) TOC 1.5000 0.42

1.5833 0.41
Reference 0.00 1.6667 0.39
Scale factor 10.09 1.7500 0.38
Offset 0.00 1.8333 0.37

1.9167 0.35
Step# 0 09/18 10:43 2.0000 0.35 I

2.5000 0.29
Elapsed Time Value 3.0000 0.24

(rain) (ft) 3.5000 0.21
4.0000 0.19

0.0000 0.00 4.5000 0.17
0.0033 0.06 5.0000 0.15
0.0066 4.84 5.5000 0.15
0.0099 2.80 6.0000 0.14
0.0133 2.00 6.5000 0.13
0.0166 2.03 7.0000 0.13
0.0200 2.01 7.5000 0.12
0.0233 1.99 8.0000 0.12
0.0266 1.98 8.5000 0.11
0.0300 1.96 9.0000 0.10
0.0333 1.95 9.5000 0.09
0.0500 1.89 10.0000 0.09
0.0666 1.84
0.0833 1.79
O.1000 1.73
O.1166 1.69
O.1333 1.65
0.1500 1.60
0.1666 1.56
0.1833 1.52
0.2OOO 1.48
0.2166 1.44
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



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

AQT E S O LV RESULTS
Version i. I0

u±/08/92 19:44:04

TEST DESCRIPTION

Data set ........... mll04z.set

Data set title ..... RISING HEAD RESULT, M-II-04

company ............ J.M.MONTGOMERY, CONSULTING ENG

Project ............ 2738.0257
Client ............. NAVY - WESTDIV

Location ........... Site ii, Building 14

Test date .......... September 18, 1991

Knowns and Constants:

No. of data points .................. 58

Radius of well casing ............... 0.083
Radius of well ...................... 0.19

Aquifer saturated thickness ......... 4.9
Well screen length .................. 4.9

Static height of water in well ...... 4.9

Log(Re/Rw) .......................... 2.441

A, B, C ............................. 0.000, 0.000, 1.838

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate

yo = 4.3937E-OSS

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

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:

mile41, eel

tO. __,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,,_ ,,,,o,o,i m

- -- AQUI FER TYPE:

-- -- Unoeanll nod

-- -- $OLUTI ON METHOD:

-- Iougo_- III oo
TEST DATE:

_.. le pI e llb4)r !0 o IO01

E$TI MATED PARAIIETERO:

K o O. O101111t fit ml,,

0 yo - o.l'ooo ft

TEST DATA:
--,_ - o o -
P"gq nO • It. Oi fl
1.6.4 re o O. #85 i t

U.Z ,, - .,, ,,
L • 4.0 fl
IJ • 4. O fl
l • 4.0 It

r-,, i

0.01 ,,,,,,,,,I,,,,,,,,,I,,,,,,,,,I,,,,,,,,,I,,,,,,,,,
O. t .4- 2.8 4.2 5.6 7.

Time (min)

RISING HEAD RESULT, M-It 04-

J.M.MONTGOMERY, CONSULTING ENG ell ..,: NAVY WESTDIV

ProJoet So.: 2738.0257 Loeitioli: Site 11, Building 14



M-12-01 Elaz_ed Time V_[ue M-12-OI
RISING HEAD FIELD DATA 0.6667 0.33
NAS ALAMEDA, CTO-121 0.7500 0.32

1991 0.8333 0.28
0.9167 0.28

SE10OOB 1.000(3 0.28
Environmental Logger 1.0833 0.28

09/24 18:36 1.1667 0.27
1.2500 0.26

Unit# 00515 Test# 7 1.3333 0.26
1.4166 0.25

INPUT 1: Level (F) TOC 1.5000 0.24
1.5833 0.24

Reference 0.00 1.6667 0.23
Scale factor 10.09 1.7500 0.22
Offset 0.00 1.8333 0.21

1.9167 0.21
Step# 0 09/24 12:09 2.0000 0.20

2.5000 0.16
Elapsed Time Value 3.0000 O.15

(rain) (ft) 3.5000 0.14
4.0000 0.14

0.000(3 -0.00 4.5000 0.13
0.0033 -0.01 5.0000 0.10
0.0066 -0.01 5.5000 O.I0
0.0099 5.10 6.0000 0.I0
0.0133 3.14 6.5000 0.09
0.0166 3.32 7.0000 0.07
0.0200 1.63 7.5000 0.07
0.0233 1.77 8.0000 0.06
0.0266 1.77 8.5000 0.06
0.0300 1.72 9.0000 0.05
0.0333 1.69 9.5000 0.04
0.0500 1.53 I0.0000 0.05
0.0666 1.40 12.0000 0.05
0.0833 1.29 14.0000 0.05
0.1000 1.19

0.1166 1.09
0.1333 1.00
0.1500 0.92
0.1666 0.85
O.1833 0.78
O.2000 0.71
0.2166 0.67
O.2333 0.63
0.2500 0.59
0.2666 0.56
0.2833 0.54
0.3000 0.51
0.3166 0.50
O.3333 0.47
0.4167 0.42
0.5000 0.38
0.5833 0.35



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

A Q T E S O L V R E S U L T S
Version i.i0

_±/08/92 21:15:35

TEST DESCRIPTION

Data set ........... ml201z.set
Data set title ..... RISING HEAD RESULT, M-12-01

Company ............ J.M.MONTGOMERY, CONSULTING ENG

Project ............ 2738.0257
client ............. NAVY - WESTDIV

Location ........... Site 12, Building i0

Test date .......... September 24, 1991

Knowns and Constants:

No. of data points .................. 58

Radius of well casing ............... 0.083
Radius of well ...................... 0.19

Aquifer saturated thickness ......... 5.43
Well screen length .................. 5.43

Static height of water in well ...... 5.43

Log(Re/Rw) .......................... 2.529
A, B, C ............................. 0.000, 0.000, 1.924

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate

K = 5.2068E-004_I_.= _'_ l_'q C_I_
y0 = 6.6365E+265

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

TYPE CURVE DATA

K = 5.20683E-004

y0 = 3.78939E-001

?ime Drawdown Time Drawdown Time Drawdown

0.000E+000 3.789E-001 6.500E+000 4.596E-002



DATA SET:

1124111.111

10. "'""'"I'"'""'I'"'"'"I'""'"' I'"""'- '"'""
AQUI FED TYPE:

Ilmtoml I aod

IDnUTI ON METHOD:

Iomwor- III oo

TEST BATE:

1. llpl IIIIII t4, IIII

"_ ESTI MATED PARAMETEDII:

II - I. 1141111 1 I | ml I

]rl - 1.44111 II

TEIt DATA:

"_" HI - I. 77 f t
iI - I. III II

0. 1 ,, o 1.111 It

I. • 1.41 II

II • 1,41 II

II - I. II II

O.Ot ,,,,,,,,,I,,,,,,,,,I,,,,,,,,,I,,,,,,,,,I,,I,,,,,,
O. 1..6 3.2 4..8 6.4. 8.

Time (min)

RISING HEAD RESULT, M-12 01

J.M.MONTGOMERY, CONSULTING ENG cnu..t: NAVY - WESTDIV

P, ol ..! NO. : 2738.0257 Loo.II o.: Site t2, Building 10



M-12-02 ElaosedTime Vt]ue M-12-02
RISING HEAD FIELD DATA 0.6667 0.89

NAS ALAMI_A, CTO-121 0.7500 0.83

1991 0.8333 0.77

0.9167 0.71

SEIOOOB 1.0000 0.67
Environmental Logger 1.0833 0.62

09/23 19:10 1.1667 0.59
1.2500 0.55

Unit#00515 Test#9 1.3333 0.51

1.4166 0.48

INPUT I: Level(F)TOC 1.5000 0.46

1.5833 0.44

Reference 0.00 1.6667 0.42

Scalefactor 10.09 1.7500 0.42

Offset 0.00 1.8333 0.40

1.9167 0.38

Step#0 09/23 12:09 2.0000 0.36

2.500O 0.28
Elapsed Time Value 3.0000 0.22

(rain) (ft) 3.500O O.19
4.0000 0.15

0.0000 0.01 4.5000 O.13
0.0033 0.01 5.0000 0.11
0.0066 O.12 5.5000 0.10
0.0099 2.65 6.0000 0.09
0.0133 5.03 6.5000 0.08
0.0166 0.64 7.0000 0.07
0.0200 1.88 7.5000 0.07
0.0233 2.69 8.0000 0.07
0.0266 1.34 8.5000 0.07
0.0300 2.35 9.0000 0.07
0.0333 1.80 9.5000 0.07
0.0500 1.86 10.0000 0.06
0.0666 1.82 12.0000 0.04
0.0833 1.77 14.0000 0.04
O.1000 1.72 16.0000 0.03
0.1166 1.68 18.0000 0.03

0.1333 1.64 20.0000 0.02
O.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



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

AQT E S O LV RESULTS
Version 1.10

0_/08/92 21:20:57

TEST DESCRIPTION

Data set ........... ml202z.set

Data set title ..... RISING HEAD RESULT, M-12-02

Company ............ J.M.MONTGOMERY, CONSULTING ENG

Project ............ 2738.0257
client ............. NAVY - WESTDIV

Location ........... Site 12, Building i0

Test date .......... September 23, 1991

Knowns and Constants:

No. of data points .................. 58

Radius of well casing ............... 0.083
Radius of well ...................... 0.19

Aquifer saturated thickness ......... 6.8
Well screen length .................. 6.8

Static height of water in well ...... 6.8

Log(Re/Rw) .......................... 2.72

A, B, C ............................. 0.000, 0.000, 2.156

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate

K = 3.4803E-004 $+1_. = I._ +I6Wc_I_=
yo = e.e365E+265

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

TYPE CURVE DATA

K = 5.15239E-004

y0 = 6.95088E-001

_ime Drawdown Time Drawdown Time Drawdown

0.000E+000 6.951E-001 1.000E+001 1.651E-002



DATA SET:

II 201_. ell

tO. __,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,,__ ,,,,,,.,1 m
i m
_ _ AQUIFEll TYPE:

-- -- UmeeiII mod

- - $OLUTI ON METHOD:

-- -- Ionwor-ileo

TEST DATE:

t IoploIIFOl' 28. 1001

ESTI MATED PARAMETERS:

%_ K - O.tlIIIlI IIInla

II " O.lrlll It

TEST DATA:

NO • I . $1 fl

Oe re - O.Oe$ Itre - t.111 fl

L " I.O fl

,, b " 4.0 fl

n - o.o fl

I

0.01 I
O. 2.4- _.8 7.2 9.6 12.

Time (min)

RISING HEAD RESULT, M 12-02

J.M.MONTGOMBRY, CONSULT[NG ENG cnno,t: NAVY - WESTDIV

erol*,0 uo.: 2738.0257 Lo,,tOo,: Site 12, Building 10



M-12-@3 Ela_ed Time Valu_ M-12-03
RISING HEAD FIELD DATA 0.6667 0.13

NAS ALAMEDA, CTO-121 0.7500 0. I0
1991 0.8333 0.09

0.9167 0.08

SEIO00B 1.00O0 0.07

Environmental Logger 1.0833 0.07
09/24 18:33 1.1667 0.07

1.2500 0.06
Unit# 00515 Test# 3 1.3333 0.07

1.4166 0.06

INPUT 1: Level (F) TOC 1.5000 0.06
1.5833 0.06

Reference 0.00 1.6667 0.06
Scale factor 10.09 1.7500 0.06
Offset 0.00 1.8333 0.06

1.9167 0.05

Step# 0 09124 10:41 2.0000 0.05
2.5000 0.04

ElapsedTime Value 3.0O0O 0.04
(rain) (t_) 3.500O 0.03

4.0O0O 0.03
0.000O 0.04 4.5000 0.03
0.0O33 0.06 5.0000 0.02
0.0066 3.33 5.5000 0.03
0.0O99 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
0.10O0 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
0.250O 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
0.5OOO 0.18
0.5833 0.15



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

AQT E S O LV RESULTS
Version 1. i0

__/08/92 21:46:36

TEST DESCRIPTION

Data set ........... m1203z.set

Data set title ..... RISING HEAD RESULT, M-12-03

Company ............ J.M.MONTGOMERY, CONSULTING ENG

Project ............ 2738.0257
client ............. NAVY - WESTDIV

Location ........... Site 12, Building i0

Test date .......... September 24, 1991

Knowns and Constants:

No. of data points .................. 48
Radius of well casing ............... 0.083
Radius of well ...................... 0.19

Aquifer saturated thickness ......... 7.2

Well screen length .................. 7.2

Static height of water in well ...... 7.2

Log(Re/Rw) .......................... 2.767
A, B, C ............................. 0.000, 0.000, 2.226

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate

K = 2.2"155_-oo3_/_',. = i,z_I_-3c_,I_c_
yo = 4.3937E-098

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

TYPE CURVE DATA

K = 2.27547E-003

y0 = 4.08010E-001

ime Drawdown Time Drawdown Time Drawdown

O.OO0E+000 4.080E-001 5.000E+000 7.556E-005



DATA SET:

II1|$$1. eel

I0..lUlllllllllUlllUlllllllllllllllllllllllllllllllll. _ OIIltltt: _
AQUI FEn TYPE:

" "-- lii*ll iaed

" - SOLUTI ON ilETHOD:

Ioewel-Jtl el

TEST DATE:

--1. IlpIIlilr 84, 1ill

4-_ i E$TI MATED PARAMETERS:
b.i

I - 4).14141)1 It/roll

0 7e • o.ll_ It

_1_ TEST DATA:

II • I.OI flimq
• t. III It

o._ ;: .. ,, ,,
L " 7.1 tl

i " 7.t fl

I - 7.2 fl

0.01
O. 0.7 1.4- 2.1 2.8 3.5

Time (min)

RISING HEAD RESULT, M-12 03

J.M.MONTGOMERY, CONSULTING ENG cou,,t: NAVY - WESTDIV

ProJi*t II0.: 2738.0257 L**etie,: Site 12, Building 10



M.124}4 Elaosed Time Value M- 12-04
RISING HEAD I_'_I.I_ DATA 0.6667 0.17
NAS ALAMEDA, CTO-121 0.7500 0.15

1991 0.8333 0.13

0.9167 0.11
SE1000B 1.0000 0.10

Environmental Logger 1.0833 0.09
09/24 18:35 1.1667 0.08

1.2500 0.07
Unit# 00515 Test# 5 1.3333 0.07

1.4166 0.07

INPUT I: Level (F)TOC 1.5000 0.05
1.5833 0.05

Reference 0.00 1.6667 0.05
Scale factor 10.09 1.7500 0.05
Offset 0.00 1.8333 0.04

1.9167 0.04

Step# 0 09/24 11:22 2.0000 0.04
2.500O 0.03

Elapsed Time Value 3.0000 0.03
(,,in) (_) 3.5000 0.03

4.0000 0.02
0.0000 0.16 4.5000 0.02
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
O.1500 0.94
O.1666 0.87
0.1833 0.80
0.2000 0.73
0.2166 0.67
O.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
O.5O00 0.24
0.5833 0.20



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

AQTE S OLV RESULTS
Version I. i0

u±/08/92 21:57:54

TEST DESCRIPTION

Data set ........... ml204z.set

Data set title ..... RISING HEAD RESULT, M-12-04

Company ............ 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 .................. 47

Radius of well casing ............... 0.083
Radius of well ...................... 0.19

Aquifer saturated thickness ......... 7.5

Well screen length .................. 7.5

Static height of water in well ...... 7.5
Log(Re/Rw) .......................... 2.801

A, B, C ............................. 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 -_]m;,_ = I,_--_ IC>'3Cv_.)_c..
y0 = 4.3937E-098

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

TYPE CURVE DATA

K = 2.04419E-003

y0 = 4.97741E-001

rime Drawdown Time Drawdown Time Drawdown

O.000E+000 4.977E-001 3.500E+000 1.913E-003



DATA SET:

ll214i.e*l

10 "'"'"'l'"'""'l"'"'"'i'"'"'"l'"""" 0"'0'0'
- - AQUI FEn TYPE:

-- -- Vloe|l I ned

- - SGLUTI ON mETHOD:

i -- |elwel. II el

TEST DATE:

Lt -- |iF|eliot |41 1001

4_ I - EITI HATED PARAMETERe:
4_
v _ i - 0.0010|0 fltmil

ll " 0.4111 it

,doO ,_ - o o °°oo0 -

- TESTDATA:

Iqq go .. 1.04 f¢

re - 0.000 It

U.1 - r. - *. 10 '1

-- L " 7.| I1
i

-- 0 • 7,il fl

i l " 7.1 fl

0 o 4

0.01 ,,J,,,i,,,,,
O. 0.7 1.4 2.1 2.8 3.5

Time (rain)

RISING HEAD RESULT, M-12-04

J.M.MONTGOMERY, CONSULTING ENG cll,,Lt: NAVY - WESTDIV

Prol,,l Uo.: 2738.0257 Lo,,ll,,: Site 12, Building 10



MoI4-01 Ela_sedTime Value M- 14-01
RISING HEAD FIELD DATA 0.6667 0.II
NAS ALAMEDA, CTO-121 0.7500 0.09

1991 0.8333 0.07

0.9167 0.06

SEIOOOB 1.0OO0 0.05
Environmental Logger 1.0833 0.04

09/26 18:49 I. 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.OO 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

(mi.) (_)

0.00OO -0.00

0.0033 0.15

0.0066 4.68

0.0099 7.28

0.0133 -2.00

0.0166 2.I0
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 I.19

0.0833 1.07

0.I000 0.97

0.1166 0.88
0.1333 0.80
0.1500 0.73
O.1666 0.67
0.1833 0.61
0.2000 0.56
0.2166 0.$2
0.2333 0.48
0.25OO 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



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

AQT E S O LV RESULTS
Version 1.10

u±/08/92 22:03:09

TEST DESCRIPTION

Data set ........... ml401z.set

Data set title ..... RISING HEAD RESULT, M-14-OI

Company ............ J.M.MONTGOMERY, CONSULTING ENG

Project ............ 2738.0257
client ............. NAVY - WESTDIV

Location ........... Site 14

Test date .......... September 26, 1991

Knowns and Constants:

No. of data points .................. 38
Radius of well casing ............... 0.083
Radius of well ...................... 0.19

Aquifer saturated thickness ......... 8.97

Well screen length .................. 8.97

Static height of water in well ...... 8.97

Log(Re/Rw) .......................... 2.948

A, B, C ............................. 0.000, 0.000, 2.543

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate

K = 3.3575E-003_+I_. = L._ Lo'3c_c.
yO = 4.3937E-098

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

TYPE CURVE DATA

K = 2.99336E-003

y0 = 6.30957E-001

'ime Drawdown Time Drawdown Time Drawdown

0.000E+000 6.310E-001 2.000E+000 3.184E-003



DATA SET:

il4tll, eel

tO. __,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,,__I .,,..,..
AQUI FER TYPE;

-- Uieell I led

SOLUTI ON METHOD:

|enwel-II 4tTEST DATE.

_1. |eFtellier |O, 1t|1

4-) E$TIMATEDPARAMETERS:

V [ - t. tilitl Ill nl I

C_ |l - t. 414| It

TEST DATA:

o " " '-" "
rw - 0.1| l!

L • 1.t7 It

i - e.07 It

n - 0.07 Ito

- o 0

-- 0 0

0.01 L.J
O. 0.34 0.68 t.02 I .36 1.7

Time (rain)

RISING HEAD RESULT, M 14-01

J.M.MONTGOMERY, CONSULTING ENG cono,i: NAVY" - WESTDIV

ProJ*el No. : 2738.0257 Looatl o.: Site 14



M-14-02 Elaosed Time V_m_ M-14-02
RISING HEAD FIELD DATA 0.6667 0.15

NAS ALAMEDA, CTO-121 0.7500 0.12
1991 0.8333 0.09

0.9167 0.08

SEI000B 1.0003 0.07
Environmental Logger 1.0833 0.06

09/26 18:53 1.1667 0.05
1.2500 0.04

Unit#00515 Test#7 1.3333 0.04

1.4166 0.03
INPUT 1: Level Cr")TOC 1.5000 0.03

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 0.01

Step# 0 09/26 11:23 2.0000 0.01
2.5OOO 0.00

Elapsed Time Value
(rain) (ft)

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
O.1500 0.90
0.1666 0.83
0.1833 0.76
0.2000 0.71
0.2166 0.65
0.2333 0.60
O.25O0 O.56
0.2666 O.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



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

AQT E SO LV RESULTS
Version 1. i0

_/08/92 22:24:56

TEST DESCRIPTION

Data set ........... ml402z.set

Data set title ..... RISING HEAD RESULT, M-14-02

Company ............ J.M.MONTGOMERY, CONSULTING ENG

Project ............ 2738.0257
Client ............. NAVY - WESTDIV

Location ........... Site 14

Test date .......... September 26, 1991

Knowns and Constants:

No. of data points .................. 41

Radius of well casing ............... 0.083
Radius of well ...................... 0.19

Aquifer saturated thickness ......... 8.53

Well screen length .................. 8.53

Static height of water in well ...... 8.53

Log(Re/Rw) .......................... 2.907
A, B, C ............................. 0.000, 0.000, 2.464

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate

yO = 1.9613E+I05

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

TYPE CURVE DATA

K = 2.76747E-003

yO = 7.08851E-001

_ime Drawdown Time Drawdown Time Drawdown

0.000E+000 7.089E-001 2.000E+000 6.349E-003



DATA SET:

1114021. eel

tO. ,_,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,,,i,,,,,,,,,- ,,,,,,,,n i

- - AQUI FER TYPE;
.
-- -- Ineeelllod

-- - 80LUTI ON METHOD:
l
_ -- |e|eeei. RI el

TEST DATE:

_. Iopt onnber 2(1, 11)01

- ESTI MATED PARAMETERI:

i[ - 0.401144 ft|al u

11 " q).oeo It
0

TEST DATA:

It - I.TI f!Iqll
re - I. tll II

U.1 ,.. 0.,,,,
- 0 L • e.t$ It

i • l.tl It

I ° 1.11 11

o o

0.01 ,,,,,,,Li
O. 0._ 0.8 t.2 L.6 2.

Time (rain)

RISING HEAD RESULT, M-14-02

J.M.MONTGOMERY, CONSULTING ENG cnl lint: NAVY - WESTDIV

PrII *°1 Ill. : 2738.0257 Looeli ,,: Site 14



M-14-03 Elansed Tinle Value M-14-03
RISING HEAD FIELD DATA 0.6667 0.18
NAS ALAMEDA, CTO-121 0.7500 0.16

1991 0.8333 0.14
0.9167 0.12

SEIOOOB 1.0000 0.II

EnvironmentalLogger 1.0833 0.I0
09/26 18:51 I.1667 0.09

1.2500 0.09

Unit#00515 Test#5 1.3333 0.08

1.4166 0.08

INPUT I: Level CF) TOC 1.5000 0.07
1.5833 0.07

Reference 0.00 1.6667 0.07
Scale factor 10.09 1.7500 0.06
Offset 0.00 1.8333 0.06

1.9167 0.06
Step# 0 09/26 II:01 2.0000 0.06

Elapsed Time Value
(rain) (R)

0.0000 -0.06
0.0033 1.45
0.0066 8.28
0.0099 -2.91
0.0133 1.71
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

O.1000 1.27
0.1166 1.17
0.1333 1.08
O.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 O.49
0.3166 0.46
0.3333 0.43
0.4167 0.30
0.5000 0.25
0.5833 0.21



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

AQT E S O LV RESULTS
Version I. i0

u±/08/92 22:28:40

TEST DESCRIPTION

Data set ........... ml403z.set

Data set title ..... RISING HEAD RESULT, M-14-03

Company ............ J.M.MONTGOMERY, CONSULTING ENG
Project ............ 2738.0257
Client ............. NAVY - WESTDIV

Location ........... Site 14

Test date .......... September 26, 1991

Knowns and Constants:

No. of data points .................. 42
Radius of well casing ............... 0.083
Radius of well ...................... 0.19

Aquifer saturated thickness ......... 7.35

Well screen length .................. 7.35

Static height of water in well ...... 7.35

Log(Re/Rw) .......................... 2.784

A, B, C ............................. 0.000, 0.000, 2.252

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate

K = 2.5768E-003;+/min= 1,_ to-3c_/_
yo = z.96z3E+Z0S

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

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+O00 1.751E-002



DATA SET:

il400|, eel

tO. !"'"'""1""'""1""'""1'"'"'"1""""': '"'""I-_ __
_ _ AQUI FER TYPE:!
-- -_ lie,|l Ined

- -_ $OLUTI OH METHOD:
•_ asengel- II ¢e

TEST DATE:

_1, |eFtenler 20, 1801

4.a ESTI MATED PARAMETERS:
4.,

K - 0.8024tl It| ml m

yi * O.4140 | 1

TEST DATA:

10 - I.el fl
- o.ie$ It

0.1 ::,.,.,0,,
L " 7.00 ft

II - 7.04 ft

•" as . 7.1) 0 ft

,,,,,,,,,I,,,,,,,,,I,,,,,,,,,I,,,,,,,,,I,,,,,,,,,0.01
O. 0.4 0.8 1.2 1.6 2.

Time (rain)

RISING HEAD RESULT, M 14 03

J.M.MONTGOMERY, CONSULTING ENG can,.,: NAVY WESTDIV

PreJe,l il,.: 2738.0257 L,aselleas: Site 14



M-I$-01 Ela_sedTin_ V_Jue M-15-01
RISING HEAD Fn_.n DATA 0.6667 0.00

NAS ALAMI_A, CTO-121 0.7500 0.00
1991 0.8333 0.00

0.9167 0.(30

SE1000B 1.000(3 0.(30
Environmental Logger 1.0833 0.00

09/27 17:36 1.1667 0.00
1.2500 0.00

Unit# 00515 Test# 2 1.3333 0.00
1.4166 0.00

INPUT I: Level (F)TOC 1.5000 0.00
1.5833 0.00

Reference 0.00 1.6667 0.00
Scale factor 10.09 1.7500 0.00
Offset 0.00 1.8333 0.00

1.9167 0.00
Step# 0 09/27 09:26

Elapsed Time Value
(rain) (1_)

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 O.16
0.1000 0.13
0.1166 0.I0

0.1333 0.09

O.1500 0.07
O.1666 0.06
O.1833 0.06
0.2000 0.05
0.2166 0.04
0.2333 0.04
0.25OO 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



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

AQT ESOLV RESULTS
Version i. i0

_/08/92 20:31:53

TEST DESCRIPTION

Data set ........... ml5Olz.set

Data set title ..... RISING HEAD RESULT, M-15-01

company ............ J.M.MONTGOMERY, CONSULTING ENG
Project ............ 2738.0257
Client ............. NAVY - WESTDIV

Location ........... Site 15

Test date .......... September 27, 1991

Knowns and Constants:

No. of data points .................. 24

Radius of well casing ............... 0.083
Radius of well ...................... 0.33

Aquifer saturated thickness ......... i0
Well screen length .................. i0

Static height of water in well ...... 10.3

Log(Re/Rw) .......................... 2.598

A, B, C ............................. 0.000, 0.000, 1.979

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate

y0 = -8.9151E-287

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

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



DATA SET:

Jill|III.eel

t. j,,,,,,,,I,,,,,,,,,I,,,,,,,,,I,,,,,,,,,I,,,,,,,,L ,,,,,,.,i

- - AQUIFERTYPE:
I.

_1 - Ill)ell I modSOLUTI ON METHOD:
i

|4|w4f-III 4e

i 0
TEST DATE:

_ 0 Sep| ellker |7, 1001

o ESTI MAIEO PARAMETERS:

-.,(_ _,.e _ r"--- o __ K - e. $0o415 ! I I el •

n.l ,, • o.,,,, ,t

TEST DATA:
- I(I • O.t| ft

Ipil
-- re - o.oe$ It

-- rl - 0.1| fl

_ II - IO. fl

I • 10.$ fl

........ I ........ I
Illlllllllllllllll Illl IIIIIIIIIIIil111%l0.01 ,,,,nlun

0. 0.1 0.2 0.3 0.4- 0.5

Time (min)

RISING HEAD RESULT, M 15 01

J.M.MONTGOMERY, CONSULTING ENG cli,.,: NAVY - WESTDIV

erol*ot I1,.: 2738.0257 Lotelien: Site 15



M-15-02 Elaosed Time V_ M-15-02
RISING HEAD FIELD DATA 0.6667 0.12
NAS ALAMEDA, CTO-121 0.7500 0.11

1991 0.8333 0.10
0.9167 0.09

SEI000B 1.0000 0.08

Environmental Logger 1.0833 0.08
09118 13:45 1.1667 0.07

1.2500 0.07
Unit# 00515 Test# 7 1.3333 0.07

1.4166 0.06

INPUT 1: Level (F) TOC 1.5000 0.06
1.5833 0.06

Reference 0.O0 1.6667 0.06
Scale factor 10.09 1.7500 0.05
Offset 0.O0 1.8333 0.05

1.9167 0.05

Step# 0 09/18 11:18 2.0000 0.05
2.5O00 0.05

Elapsed Time Value 3.0000 0.04
(,.i.) (ft)

0.0O00 -0.O0

0.0033 O.18

0.0066 5.42

0.O099 8.50
0.0133 3.68

0.0166 -I.19

0.0200 2.48

0.0233 I.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
O. 1000 0.73
0.1166 0.65
O.1333 0.57
O.1500 0.51
O.1666 0.46
0.1833 0.42
0.2OO0 0.38
0.2166 0.35
0.2333 0.32
0.2.500 0.30
0.2666 0.28
0.2833 0.27
0.3000 0.25
0.3166 0.24
0.3333 0.23
0.4167 O.19
0.5000 0.15
0.5833 0.14



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

AQT ESOLV RESULTS
Version i. 10

_±/08/92 20:55:42

TEST DESCRIPTION

Data set ........... ml502z.set

Data set title ..... RISING HEAD RESULT, M-15-02

Company ............ J.M.MONTGOMERY, CONSULTING ENG

Project ............ 2738.0257
Client ............. NAVY - WESTDIV

Location ........... Site 15

Test date .......... September 18, 1991

Knowns and Constants:

No. of data points .................. 42

Radius of well casing ............... 0.083
Radius of well ...................... 0.19

Aquifer saturated thickness ......... 9.83
Well screen length .................. 9.83

Static height of water in well ...... 9.83

Log(Re/Rw) .......................... 3.022

A, B, C ............................. 0.000, 0.000, 2.701

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate

K = 1.2944E-003 i+l_,_%n = _. _ lO-4
y0 = 4.3937E-098

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

TYPE CURVE DATA

K = 1.32756E-003

y0 = 2.80355E-001

Time Drawdown Time Drawdown Time Drawdown

o.000E+000 2.804E-001 2.000E+000 2.284E-Q02



DATA SET:

II||O21. oil

- _
- -- AQUI FER TYPE;i m

- -- Uneesl I sod

- - $OLUTI OH METHOD:

-- -- Ilemgel.lli ee

TEST DATE:
)

. |41)telllller 10, 1001

•o_ ESTI MATED PARAMETERS:

i - 0.111411 It/ ale

It - t._eSS it

TEIT DATA:

Pl'q DO - 1.14 ft

re - O, #15 it4qs a

U._ ,, - O. 1_ f,

L " o.el ft

II • #. e_l f t

I * 0.08 ft

i

0.01 ,j,,,,,,,I,,,,,,,,,I,,,,,,,,,I,,,,,,,,,I,,,,,,,,,,
O. 0.4_ 0.8 t.2 i.6 2.

Time (min)

RISING HEAD RESULT, M 15-02

J.M.MONTGOMERY, CONSULTING ENG col.,t: NAVY - WESTDIV

er.l..t u..: 2738.0257 Lo.aiie|; Site 15



M-15-03 Elavsed Tin_ Value M-15-03
RISING HEAD FIELD DATA 0.6667 0.90
NAS ALAMEDA, CTO-121 0.7500 0.86

1991 0.8333 0.83
0.9167 0.80

SEI000B 1.0000 0.76
Environmental Logger 1.0833 0.73

09/18 13:47 1.1667 0.70
1.2500 0.67

Unit//00515 Test//9 1.3333 0.64
1.4166 0.60

INPUT 1: Level _ TOC 1.5000 0.58
1.5833 0.56

Reference 0.00 1.6667 0.55
Scale factor 10.09 1.7500 0.53
Offset 0.00 1.8333 0.51

1.9167 0.49
Step# 0 09/18 11:38 2.0000 0.47

2.5000 0.36
Elapsed Time Value 3.0000 0.28

(rain) (fl) 3.5000 0.22
4.0000 0.16

0.00130 -0.02 4.5000 0.13
0.0033 -0.01 5.0000 0.10
0.0066 -0.01 5.5000 0.07
0.0099 2.43 6.0000 0.05
0.0133 6.22 6.5000 0.04
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
O.O833 1.58
0.10130 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 1.17
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



<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

AQT E S O LV RESULTS
Version i. i0

01/08/92 20:47:32

TEST DESCRIPTION

Data set ........... ml503z.set

Data set title ..... RISING HEAD RESULT, M-15-03

Company ............ J.M.MONTGOMERY, CONSULTING ENG

Project ............ 2738.0257
client ............. NAVY - WESTDIV
Location ........... Site 15

Test date .......... September 18, 1991

Knowns and Constants:

No. of data points .................. 44

Radius of well casing ............... 0.083
Radius of well ...................... 0.19

Aquifer saturated thickness ......... 9.8

Well screen length .................. 9.8

Static height of water in well ...... 9.8
Log(Re/Rw) .......................... 3.019

A, B, C ............................. 0.000, 0.000, 2.695

ANALYTICAL METHOD

Bouwer-Rice (Unconfined Aquifer Slug Test)

RESULTS FROM VISUAL CURVE MATCHING

VISUAL MATCH PARAMETER ESTIMATES

Estimate

K = 5.7137E-004 44-[_,_ = Z.q_ J_'_ c_)_

y0 = 4.3937E-098

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

TYPE CURVE DATA

K = 5.20511E-004

y0 = 1.18044E+000

Time Drawdown Time Drawdown Time Drawdown
uQmmm_mm

0.000E+000 1.180E+000 7.000E+000 3.809E-002



DATA SET:

II SOIl. eol

AQUI FEll TYPE.

Ilns,|l lied

8OLUTI ON METHOD:

|elWel-III le

TEST DATE:

--1. Sop|tabor It1. 1111

•*_ EDTI MATED PARAMETERS:
4-1

| * O. t4104J|, |tl sl I

jt - I. 14&I1

TESTDATA:

i.r.I II ,, I. ill f I
Id-I re - e. ltll It

0.1 -- _ r, - e.l, ,,
-- -_ L " t,l fl
- "_ i - t.i 11

-- I • #.Ii fl

o.oi ,,,,,,,,,I,,,,,,,,,I,,,,,,,,,I,,,,,,,,,I,,,,,,,,,
O. t. 2. 3. 4. 5.

Time (rain)

RISING HEAD RESULT, M 15 03

J.M.MONTGOMERY, CONSULTING ENG ¢11 o,t: NAVY - WESTDIV

PreJeel Me. : 2738.0257 L**,ll ,,. Site 15
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SOIL GAS SURVEY OF
ALAMEDA NAVALAIR 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 conducted by Hydro Geo Chem, Inc. under contract to

James M. Montgomery (JMM). The soft 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 unsaturated 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 sui_surface 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, [ I

lithology, and heterogeneity, r_

•Whatever the source of the VOC in soil gas, its concentration is representative of i !

soils contamination at the point of measurement, volatile organic contaminants are present r-,

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 i i

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 [t

semi-quantitative estimates of soil eontamination.
;I

Since equilibrium between phases is generally rapid compared to the rate of gaseous I !

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 orgarfic 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.



]c. +--:"+ (o, - o.)
c_ [Uo Uo

Where Cg is the concentration in the gas [M/V air]

Cr is the concentration in the soil [M/V bulk volume soil]

KD is the water-solid distribution coefficient [M/M solid/M/V water]

Pb is the bulk soil density [M/V solid]

HD is the gas-water distribution coefficient [M/V air/M/V water]

0w Is the water filled porosity

0T is the total porosity

The gas-water distribution coefficient (dimensionless Henry's law constant) is

H D = C_IC_= H/RT- pg/S

where pg is the saturated vapor density [M/V]

and S is the solubility [M/V].

H is the Henry's coefficient

R is the gas comtant

T is the temperature in degrees Kelvin

The water-solid distribution coefficient is approximately

C K,,:" %0C

- -_, I00

alamcda_sg 3



where Cs is the concentration in the solid (mg/gm)

Cw is the concentration in the water (mg/ml)

Koc is the water-organic carbon distribution coefficient

%OCis the percentorganiccarbonin the soil ["

r!
i

Use of soil gas to infer concentrations of sources at distance (such as groundwater
• i

-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 i

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
d

interface. Away from source areas (ie. underground storage tanks, surface spills etc.) where i

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 i

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, i

The volatile organics were trapped and concentrated in a glass cartridge contained in a
!

stainless steel housing. The concemrating cartridge was packed with three activated carbons,
r_

Carbotrap, Carbopak-B, and Carbosieve S-_I, selected to quantitatively trap organics with I

widely different volatilities. After sampling, the cartridges were brought to the on-site !

mobile laboratory for analysis.
f
i.

Gas chromatographic techniques were used to identify and measure concentrations { !

of the various compounds. The soil gas e_rtridges were desorbed at a temperature of 340°C
!

using a thermal desorption unit. Samples were inject,ed 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).

i

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
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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

1-1iter 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 cartridg.e 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

Mameda.sg 7
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system and cartridges. In addition, serial duplicates were analyzed from 10% of the sample

locations as a measure of reproducibility. [_

Ii
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 I!

is 0.01 micrograms/liter, r_

RESULTS ;I

Table 1 presents the measured soil gas concentrations from each sampling location.

Concentrations are reported in micrograms per liter (l_g/1) of soil gas. Conversion of soil i]

gas concentrations from I.tg/1(gas) to ppmV can be achieved by the following equation. ]

C_mv = C_,_ x RT/MwP
l

where Cppm,, = soil gas concentration in ppmV [

C_,_/_ = soil gas concentration in I_g/1(gas) l
R = 0.08205 L-Atm/deg-mole

T =°K !

Mw = molecular wgt in grams I
P = pressurein atmospheres .

For most compounds Cppmvis approximately 0.25 C_,g/_.
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TABLE i
SUMMARY OF ANALYTICAL RESULTS FOR AROMATIC HYDROCARBONS

SOIL GAS SURVEY AT ALAMEDA NAVAL AIR STATION
CONCENTRATIONSARE REPORTED IN uG/L(gas))

SAMPLE DEPTH BENZENE TOLUENE ETHYL m & p o-
BENZENE XYLENES XYLENE

FBO7JUN#1 0.00 0.09 0.00 0.04 0.00
FBIOJUN#1 0.00 0.00 0.00 0.00 0.00
FBIIJUN#1 0.00 0.14 0.14 0.15 0.14
FBIIJUN#2 0.00 0.00 0.00 0.00 0.00
FB12JUN#1 0.21 0.37 0.11 0.34 0.14
FBI2JUN#2 0.00 0.00 0.00 0.00 0.00
FB13JUN#1 0.00 0.00 0.00 0.00 0.00
FB14JUN#1 0.00 0.00 0.00 0.00 0.00
SG-O7A-01 3.00 0.00 0.03 0.00 0.00 0.00
SG-O7A-02 3.00 0.80 24.00 77.00 470.00 180.00
SG-O7A-O3-A 3.00 0.50 31.00 22.00 26.00 7.20
SG-O7A-O3-B 3.00 0.00 21.00 17.00 21.00 5.00
SG-O7A-04 2.50 7.10 640.00 600.00 1200.00 980.00
SG-O7A-05 2.50 0.13 0.10 0.20 0.00 0.00
SG-O7A-06 1.70 53.00 1400.00 0.00 2400.00 1100.00
SG-O7A-07 2.00 85.00 310.00 370.00 650.00 310.00
SG-O7A-08 1.70 10.00 1000.00 370.00 890.00 430.00
SG-OTA-09 1.70 6.90 700.00 450.00 830.00 430.00

I SG-O7A-IO 1.70 39.00 150.00 490.00 250.00 69.00
SG-O7A-11 1.70 3.30 570.00 660.00 930.00 450.00
SG-OTA-12-A 1.70 10.00 740.00 570.00 1100.00 620.00
SG-O7A-12-B 1.70 16.00 640.00 600.00 1100.00 630.00
SG-O7A-13 1.70 250.00 730.00 150.00 430.00 190.00
SG-O7A-14 1.70 93.00 260.00 220.00 660.00 380.00
SG-O7A-15 1.70 0.00 870.00 0.00 2000.00 844.00

i SG-O7A-16 1.70 9.80 940.00 500.00 980.00 590.00
SG-O7A-17 1.70 9.50 870.00 550.00 1100.00 650.00
SG-O7A-18 1.70 15.00 1300.00 510.00 990.00 480.00
SG-OTA-19 1.70 47.00 29.00 115.00 14.00 12.00
SG-O7A-20 1.70 0.00 0.00 0.00 0.40 0.00
SG-O7A-21 1.70 0.00 0.00 0.00 0.00 0.00
SG-07A-22 1.70 0.00 8.60 7.70 11.00 6.60
SG-O7A-23 1.70 0.00 0.00 0.74 0.53 0.55
SG-O7A-24 1.70 0.00 0.00 0.00 0.00 0.00
SG-O7A-25-A 1.70 0.00 0.00 0.00 0.00 0.00
SG-O7A-25-B 1.70 0.00 0.00 0.00 0.00 0.00
SG-O7A-26 1.70 0.00 0.00 0.00 0.00 0.00
SG-O7A-27 1.70 0.00 1.10 0.36 0.82 0.00
SG-O7A-28 1.70 0.00 0.35 0.00 0.00 0.00
SG-O7A-29-A 1.70 0.00 1.70 0.45 1.30 0.68
SG-O7A-29-B 1.70 0.00 1.10 0.00 0.62 0.34
SG-O7A-30 1.70 0.00 0.60 0.00 0.00 0.00
SG-O7A-31 1.70 0.00 7.10 1.50 3.50 1.30

FB = FIELD BLANKS
A & B DENOTE SERIAL DUPLICATES
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TABLE I - PAGE 2
SUMMARYOF ANALYTICALRESULTSFOR AROMATIC HYDROCARBONS

SOIL GAS SURVEY AT ALAMEDA NAVAL AIR STATION F_
CONCENTRATIONSARE REPORTED IN uG/L(gas)) _

SAMPLE DEPTH BENZENE TOLUENE ETHYL m & p o-

BENZENE XYLENES XYLENE }i

SG-O7A-32 1.70 0.00 6.60 2.00 3.30 1.40
SG-O7A-33 1.70 0.00 0.00 0.00 0.47 0.00 I_
SG-O7A-34 1.70 0.00 0.00 0.00 0.00 0.00
SG-O7A-35 1.70 0.00 5.00 1.20 5.30 1.80
SG-O7A-36 1.70 0.00 11.00 2.30 5.30 2.30 F'I
SG-O7A-37 1.70 0.00 0.00 0.00 0.00 0.00 q
SG-O7A-38 1.70 0.00 1.20 0.00 2.10 0.70
SG-O7A-39 1.70 0.00 0.74 0.00 0.51 0.00 r_soo,_,o_,oooo 0o0 ooo o_ o0o _I
SG-O7A-41-A 1.70 0.00 0.26 0.25 0.69 0.34soo,_,__,oooo o,, ooo o,_ o_
s_0,_,__,ooo0 ,_o o,, _,o 0_
SG-O7A-43 1.70 0.00 0.28 0.00 0.28 0.00
SG-O7A-44 1.70 0.00 0.19 0.18 0.25 0.00 fl
SG-O7A-45 1.70 0.00 0.00 0.00 0.17 0.00
SG-O7A-46 1.70 0.00 0.00 0.00 0.20 0.00
SG-O7A-47 1.70 0.00 0.00 0.00 0.27 0.19 • |so-o_-__._oo.ooo.ooo.oo o.ooo.oo !Is_.o_-__.7oo.ooo._ o.oo o._ o.oo Z |

s_-o_-_o_._oo.ooo.ooo.oo o._ o.oo_o7_-__._oo.ooo.o_o.o_ o._ o.o_ _s_.o,_-__.,oo.ooo.o_o.o, o._ o._o }I
SG-O7A-53 1.70 0.00 0.06 0.03 0.11 0.05

SG-O7A-54 1.70 0.00 0.09 0.03 0.12 0.06 II
SG-O7A-55-A1.70 0.00 0.12 0.03 0.13 0.06 iI
SG-O7A-55-B 1.70 0.00 0.14 0.03 0.13 0.05
SG-O7A-56 1.70 130.00 680.00 0.00 2700.00 1100.00
SG-O7A-57 1.70 11.00 680.00 0.00 950.00 800.00 1
SG-O7A-58 ].70 130.00 1000.00 310.00 680.00 320.00 I

SG-O7A-S9 1.70 6.00 1200.00 580.00 1100.00 530.00
SG-O7A-60 1.70 8.60 850.00 950.00 1400.00 840.00
SG-O7A-61 1.70 0.00 0.00 0.00 0.00 0.00
SG-O7A-62 1.70 2.60 6.00 3.10 5.40 3.30
SG-O7A-63 1.70 0.00 0.00 0.00 0.00 0.00 I
SG-O7A-64-A 1.70 0.00 0.00 0.00 0.00 0.00 i
SG-O7A-64-B 1.70 0.00 0.48 0.00 0.54 0.00
SG-O7A-65 1.70 0.00 0.00 0.00" 0.00 0.00
SG-O7A-66 1.70 0.40 0.00 0.00 0.00 0.00 I
SG-O7A-67 1.70 0.40 1.30 0.64 3.30 1.10 i

SG-O7A-68 0.80 0.00 0.68 0.90 10.00 6.10
SG-OTA-69 0.80 0.00 0.68 0.70 1.90 1.70
SG-O7A-70 1.70 61.00 100.00 250.00 950.00 690.00 i

FB = FIELD BLANK
A & B DENOTE SERIAL DUPLICATES
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TABLE I - PAGE 3
SUMMARY OF ANALYTICAL RESULTS FOR AROMATIC HYDROCARBONS

SOIL GAS SURVEY AT ALAMEDA NAVAL AIR STATION
CONCENTRATIONSARE REPORTED IN uG/L(gas))

SAMPLE DEPTH BENZENE TOLUENE ETHYL m & p o-
BENZENE XYLENES XYLENE

SG-OTA-71 1.70 0.00 0.28 0.12 0.41 0.21
SG-OTA-72 0.80 0.00 0.13 0.10 0.22 0.12
SG-$14-01 5.00 0.00 0.00 0.00 0.00 0.00
SG-$14-02 4.50 0.00 0.00 0.00 0.00 0.00
SG-$14-03 4.50 0.00 0.11 0.28 0.73 0.33
SG-$14-04 4.50 0.00 0.00 0.00 0.11 0.00
SG-SI4-OS-A 4.50 0.00 0.61 0.34 0.47 0.10
SG-SI4-OS-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-$14-08 4.00 0.00 0.00 0.00 0.00 0.00
SG-$14-09 4.00 0.00 0.00 0.00 0.00 0.00
SG-$14-I0 1.70 0.00 0.00 0.00 0.45 0.00
SG-$14-11 1.70 0.00 0.28 0.00 0.00 0.00
SG-$14-12 5.00 0.00 0.44 0.22 0.41 0.00
SG-$14-13 3.00 0.00 0.00 0.00 0.00 0.00
SG-$14-14 3.00 0.00 0.00 0.00 0.00 0.00
SG-$14-15 4.00 0.00 0.00 0.00 0.00 0.00
SG-$14-16 4.00 0.00 0.00 0.00 0.00 0.00
SG-$14-17 3.00 0.70 1.60 0.00 0.00 5.20
SG-$14-18 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-$14-20 4.00 0.00 0.33 0.09 0.32 0.14
SG-$14-21 4.00 140.00 150.00 88.00 64.00 125.00
SG-$14-22 4.00 110.00 140.00 53.00 37.00 57.00
SG-$14-23 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-$14-25 1.70 5.00 16.00 0.80 8.10 1.20
SG-$14-26 1.70 0.00 0.60 0.00 0.00 0.00
SG-$14-27 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-$14-29 1.70 0.00 0.14 0.00 0.36 0.00
SG-$14-30 2.00 1.70 0.65 0.57 0.91 0.80
SG-$14-31 5.00 0.00 0.10 0.00 0.17 0.00
SG-SI4-32-A 4.00 0.00 0.12 0.00 0.22 0.00
SG-SI4-32-B 4.00 0.00 0.00 0.00 0.00 0.00
SG-$14-33 1.70 23.00 25.00 11.00 17.00 6.30
SG-$14-34 1.70 130.00 150.00 40.00. 22.00 10.00
SG-$14-35 1.70 52.00 170.00 17.00 17.00 10.00
SG-$14-36 1.70 0.00 0.00 0.00 0.00 0.00
SG-$14-37 1.70 0.00 0.00 0.00 0.00 0.84
SG-$14-38 4.50 0.00 0.14 0.27 0.50 0.18
SG-SI4-39-A 5.00 0.00 0.00 0.00 0.00 0.00

FB = FIELD BLANK
A & B DENOTE SERIAL DUPLICATES
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TABLE I - PAGE 4
SUMMARY OF ANALYTICALRESULTS FOR AROMATICHYDROCARBONS

SOILGASSURVEYAT ALAMEDANAVALAIR STATION i
CONCENTRATIONSARE REPORTEDIN uG/L(gas))

SAMPLE DEPTH BENZENETOLUENE ETHYL m & p o-
BENZENE XYLENES XYLENE

SG-S14-39-B 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 i,
SG-S14-40-B3.00 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-$14-42 3.50 0.00 1.50 1.70 4.40 3.70 F_
SG-$14-43 1.70 0.00 0.00 0.00 0.00 0.00 J
SG-$14-44 1.70 0.00 0.00 0.00 0.00 0.00

FB = FIELD BLANK
A & B DENOTE SERIAL DUPLICATES

rl
I

}
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TABLE 2
SUMMARY OF ANALYTICAL RESULTS FOR CHLORINATED HYDROCARBONS

SOIL GAS SURVEY AT ALAMEDA NAVAL AIR STATION
CONCENTRATIONSARE REPORTED IN uG/L(gas)

SAMPLE DEPTH 1,1DCE 1,2trans 1,2cis TCE PCE
DCE DCE

FBO7JUN#1 0.00 0.00 0.00 0.00 0.00
FBIOJUN#1 0.00 0.00 0.00 0.00 0.00
FB11JUN#1 0.00 0.00 0.00 0.00 0.00
FBIIJUN#2 0.00 0.00 0.00 0.00 0.00
FB12JUN#1 0.00 0.00 0.00 0.00 0.00
FBI2JUN#2 0.00 0.00 0.00 0.00 0.00
FBI3JUN#1 0.00 0.00 0.00 0.00 0.00
FBI4JUN#1 0.00 0.00 0.00 0.00 0.00
SG-O7A-01 3.00 0.00 0.00 0.00 0.00 0.00
SG-OTA-02 3.00 0.00 0.00 0.00 0.00 0.00
SG-O7A-O3-A 3.00 0.00 0.00 0.00 0.00 0.00
SG-O7A-O3-B 3.00 0.00 0.00 0.00 0.00 0.00
SG-O7A-04 2.50 0.00 0.00 0.00 0.00 0.00
SG-O7A-05 2.50 0.00 0.00 0.00 0.00 0.00
SG-O7A-06 1.70 0.00 0.00 0.00 0.00 0.00
SG-O7A-07 2.00 0.00 0.00 0.00 0.00 0.00
SG-O7A-08 1.70 0.00 0.00 0.00 0.00 0.00
SG-O7A-O9 1.70 0.00 0.00 0.00 0.00 0.00
SG-OTA-IO 1.70 0.00 0.00 0.00 0.00 0.00
SG-O7A-11 1.70 0.00 0.00 0.00 0.00 0.00
SG-O7A-12-A 1.70 0.00 0.00 0.00 0.00 0.00
SG-O7A-12-B 1.70 0.00 0.00 0.00 0.00 0.00
SG-O7A-13 1.70 0.00 0.00 0.00 0.00 0.00
SG-O7A-14 1.70 0.00 0.00 0.00 0.00 0.00
SG-O7A-15 1.70 0.00 0.00 0.00 0.00 0.00
SG-O7A-16 1.70 0.00 0.00 0.00 0.00 0.00
SG-O7A-17 1.70 0.00 0.00 0.00 0.00 0.00
SG-O7A-18 1.70 0.00 0.00 0.00 0.00 0.00
SG-O7A-19 1.70 0.00 0.00 0.00 0.00 0.00
SG-O7A-20 1.70 0.00 0.00 0.00 0.00 0.00
SG-OTA-21 1.70 0.00 0.00 0.00 0.00 0.00
SG-O7A-22 1.70 0.00 0.00 0.00 0.00 0.00
SG-O7A-23 1.70 0.00 0.00 0.00 0.00 0.00
SG-O7A-24 1.70 0.00 0.00 0.00 0.00 0.01
SG-O7A-25-A 1.70 0.00 0.00 0.00 0.00 0.00
SG-O7A-25-B 1.70 0.00 0.00 0.00 0.00 0.00
SG-O7A-26 1.70 0.00 0.00 0.00 0.00 0.00
SG-O7A-27 1.70 0.00 0.00 0_00 0.00 0.00
SG-O7A-28 1.70 0.00 0.00 0.00 0.00 0.00
SG-O7A-29-A 1.70 0.00 0.00 0.00 0.00 0.00
SG-O7A-29-B 1.70 0.00 0.00 0.00 0.00 0.00
SG-O7A-30 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 DETECTIONLIMIT OF O.OIuG/L
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TABLE 2 - PAGE 2
SUMMARY OF ANALYTICAL RESULTS FOR CHLORINATED HYDROCARBONS r--l

SOIL GAS SURVEY AT ALAMEDA NAVAL AIR STATION li
CONCENTRATIONSARE REPORTED IN uG/L(gas)

SAMPLE DEPTH I,I DCE 1,2 trans 1,2 cis TCE PCE I!DCE DCE

SG-O7A-31 1.70 0.00 0.00 0.00 0.00 0.00 F
SG-O7A-32 1.70 0.00 0.00 0.00 0.00 0.00 'i
SG-O7A-33 1.70 0.00 0.00 0.00 0.00 0.00

SG-O7A-34 1.70 0.00 0.00 0.00 0.00 0.00 ,_
SG-O7A-35 1.70 0.00 0.00 0.00 0.00 0.00 I
SG-O7A-36 1.70 0.00 0.00 0.00 0.00 0.00
SG-O7A-37 1.70 0.00 0.00 0.00 0.00 0.00
SG-O7A-38 1.70 0.00 0.00 0.00 0.00 0.00 '!SG-O7A-39 1.70 0.00 0.00 0.00 0.00 0.00
SG-O7A-40 1.70 0.00 0.00 0.00 0.00 0.00
SG-O7A-41-A 1.70 0.00 0.00 0.00 0.00 0.01
SG-O7A-41-B 1.70 0.00 0.00 0.00 0.00 0.00
SG-O7A-42-A 1.70 0.00 0.00 0.00 0.00 0.00
SG-O7A-42-B 1.70 0.00 0.00 0.00 0.00 0.00
SG-O7A-43 1.70 0.00 0.00 0.00 0.00 0.00
SG-O7A-44 1.70 0.00 0.00 0.00 0.00 0.00
SG-O7A-45 1.70 0.00 0.00 0.00 0.00 0.00

SG-O7A-46 1.70 0.00 0.00 0.00 0.00 0.00 ii
SG-O7A-47 1.70 0.00 0.00 0.00 0.00 0.00 I_
SG-OTA-48 1.70 0.00 0.00 0.00 0.00 0.00

SG-O7A-49 1.70 0.00 0.00 0.00 0.00 0.00
SG-O7A-50 1.70 0.00 0.00 0.00 0.00 0.00 I
SG-O7A-51 1.70 0.00 0.00 0.00 0.00 0.00
SG-O7A-52 1.70 0.00 0.00 0.00 0.00 0.01
SG-O7A-53 1.70 0.00 0.00 0.00 0.00 0.00 i!
SG-OTA-54 i.70 0.00 0.00 0.00 0.00 0.00 )
SG-O7A-55-A 1.70 0.00 0.00 0.00 0.00 0.00
SG-O7A-55-B 1.70 0.00 0.00 0.00 0.00 0.00 I

SG-O7A-56 1.70 0.00 0.00 0.00 0.00 0.00 }
SG-O7A-57 1.70 0.00 0.00 0.00 0.00 0.00
SG-O7A-58 1.70 0.00 0.00 0.00 0.00 0.00
SG-OTA-59 1.70 0.00 0.00 0.00 0.00 0.00
SG-O7A-60 1.70 0.00 0.00 0.00 0.00 0.00
SG-O7A-61 i.70 0.00 0.00 0.00 0.00 0.00
SG-O7A-62 1.70 0.00 0.00 0.00 0.00 0.00 "
SG-O7A-63 1.70 0.00 0.00 0.00 0.00 0.00
SG-O7A-64-A 1.70 0.00 0.00 0.00 0.00 0.00
SG-O7A-64-B 1.70 0.00 0.00 0.00 0.00 0.00
SG-O7A-65 1.70 0.00 0.00 0.00 0.00 0.00
SG-O7A-66 1.70 0.00 0.00 0.00 0.00 0.00
SG-O7A-67 I.70 O.O0 O.O0 O.O0 O.O0 O.O0
SG-O7A-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 O.01uG/L
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TABLE 2 - PAGE 3
SUMMARY OF ANALYTICAL RESULTS FOR CHLORINATED HYDROCARBONS

SOIL GAS SURVEY AT ALAMEDA NAVAL AIR STATION
CONCENTRATIONSARE REPORTED IN uG/L(gas))

SAMPLE DEPTH 1,1DCE 1,2trans 1,2cis TCE PCE
DCE DCE

SG-O7A-69 0.80 0.00 0.00 0.00 0.00 0.00
SG-O7A-70 1.70 0.00 0.00 0.00 0.00 0.00
SG-O7A-71 1.70 0.00 0.00 0.00 0.00 0.00
SG-O7A-72 0.80 0.00 0.00 0.00 0.00 0.00
SG-$14-01 5.00 0.00 0.00 0.00 0.00 0.00
SG-$14-02 4.50 0.00 0.00 0.00 0.00 0.00
SG-$14-03 4.50 0.00 0.00 0.00 0.00 0.00
SG-$14-04 4.50 0.00 0.00 0.00 0.00 0.00
SG-SI4-O5-A 4.50 0.00 0.00 0.00 0.00 0.00
SG-S14-O5-B 4.50 0.00 0.00 0.00 0.00 0.00
SG-$14-06 4.50 0.00 0.00 0.00 0.00 0.00
SG-$14-07 4.00 0.00 0.00 0.00 0.00 0.00
SG-$14o08 4.00 0.00 0.00 0.00 0.00 0.00
SG-S14-O9 4.00 0.00 0.00 0.00 0.00 0.00
SG-$14-10 1.70 0.00 0.00 0.00 0.00 0.00
SG-$14-11 1.70 0.00 0.00 0.00 0.00 0.00
SG-$14-12 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-$14-14 3.00 0.00 0.00 0.00 0.00 0.00
SG-$14-15 4.00 0.00 0.00 0.00 0.00 0.00
SG-$14-16 4.00 0.00 0.00 0.00 0.00 0.00

i SG-$14-17 3.00 0.00 0.00 0.00 0.00 0.00
SG-$14-18 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-$14o20 4.00 0.00 0.00 0.00 0.00 0.00
SG-$14o21 4.00 0.00 0.00 0.00 0.00 0.00
SG-$14o22 4.00 0.00 0.00 0.00 0.00 0.00
SG-$14-23 1.70 0.00 0.00 0.00 0.00 0.00
SG-$14-24 1.70 0.00 0.00 0.00 0.00 0.00
SG-$14-25 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-$14-27 4.00 0.00 0.00 0.00 0.00 0.00
SG-$14-28 4.00 0.00 0.00 0.00 0.00 0.00
SG-$14-29 1.70 0.00 0.00 0.00 0.00 0.00
SG-$14-30 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-SI4-32-B 4.00 0.00 0.00 0.00 0.00 0.00
SG-$14-33 1.70 0.00 0.00 0.00 0.00 0.00
SG-$14-34 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-$14-36 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 O.01uG/L

alamcda.sg I_
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TABLE 2 - PAGE 4
SUMMARYOF ANALYTICALRESULTSFOR CHLORINATEDHYDROCARBONS

SOIL GAS SURVEY AT ALAMEDANAVAL AIR STATION F}
CONCENTRATIONSARE REPORTED IN uG/L(gas))

SAMPLE DEPTH 1,1DCE 1,2 trans 1,2 cls TCE PCE
DCE DCE F]

SG-$14-37 1.70 0.00 0.00 0.00 0.00 0.00
s_-s_-__._oo.ooo.ooo.ooo.ooo.oo {_s_-s_-_-__.ooo.ooo.ooo.ooo.ooo.oo 11

SG-SI4-39-B 5.00 0.00 0.00 0.00 0.00 0.00

SG-SI4-40-A 3.00 0.00 0.00 0.00 0,00 0.00 I{
SG-SI4-40-B 3.00 0.00 0.00 0.00 0.00 0.00 I

SG-S14-41 3.50 0.00 0.00 0.00 0.00 0.00
SG-S14-42 3.50 0.00 0.00 0.00 0.00 0.00

SG-$14-43 1.70 0.00 0.00 0.00 0.00 0.00
SG-$14-44 1.70 0.00 0.00 0.00 0.00 0.00

}

li

!It
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HYDROGEOCHEM,INC.
EnvironmentalTechnology&Engineering 1430 N. Sixth Avenue

Tucson, Arizona 85705
(602) 623-6981

FAX: (602) 623-6984

September 5, 199I

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
erder to make these maps more readable, we have eliminated the SG and site
desig_Jation.

My apologies for the oversight in providing these maps with the report. If I can
be of further assistance, please call.

Sincerely,

_-_. _,_ .____,_,.,..___.____"

Patricia A. Schumann

PAS_ck



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 5, 1991

alameda.map
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0-Xylene Concentration in Soil 0as 07A (ug/I)
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Benzene Concentrations in Soil Gas $14 (ug/I)
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M & P Xylenes Concentrations in Soil Oos S14 (ug/I)
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STATEOF _ _NIA--ENVIRONMENTALPROTECTIONAGENCY DEPARIMENTOFIOXIC .ANCESCONTROL
AAL Iisl
Nogl I

71|19l

APPLIED ACTION LEVELS

NOTE: Applied Action Levels (AALs) are developeO accofdlng to pfocedules outlined In The California Site Mitigation Decision Tree Manual (CHDS. 1986). AALs ore no/
•clean-up numlDers." but are Intended only for use In the risk oppioisol process descdbecl In Chapter 7 of The Decir_on Tree Manual. Please refer to the last page of this 1151
for expionatow notes.

AAtsoil

Biological AALwoIo I AALoi r contact Test i Test 2 Test 3
Substance Receplm pg/L pg/m_ mg/kg Comment Summation/Comment Summation/Comment

Acenaphthene Human 20 2 Sum over all rneOla Sum wllh NON-CARCINOGENIC PAHs"

Acenaphthylene Human 20 2 Sum over all medlo Sum with NON-CARCINOGENIC IPAHs"

Alaicorb Human 20 2 Sum over oil media Sum will1 £HOLINESTERASE INHIBITORS

AlOicorb Sullono Human 40 4 Sum over oil media Sum with CHOLINESTERASE INHIBlIORS

Anttuocene Human 20 2 100 Sum ovel oil media Sum with NON-CARCINOGENIC PAHs"

AlSenIc Human 0.01" 0.0002 Delecllon limit for Sum ovel oH media Sum wllh CARCINOGENS
arsenic In woler is

5 i_gll*"

Stole ambient alr level

Is0002 i_glm3,*,

Arsenic Aquatic 70 Fleshwoter species

Alsenic Aquatic 20 Saltwater species

Barium Human 350 5 Sum over oil media Sum with RENAL TOXINS

Benzene Human 0.2 0.07 =` Detection Itmdttar Sum over oil media Sum with CARCINOGENS
benzene In olr

Is 3 pglm 3*"

Benzene Aquatic I Freshwater species

Benzene Aqualic I Saltwater species

Benzo(o)pyfene Human 0.09 0.009 Sum ovel all media Sum with CARCINOGENS

Coclmlum Aquatic 0.2 Fieshwoler species

Codmlum Aquolic ,$ Sallwale! species

• PAHs= PolycycUc AIoinollc Hydrocalloon$.

•" Delecllon lim|l as iopoilecl by 111oHozofclou5 Mafollol Lobofolory. CDHS. Co[11ocl ISCP Hoodquoder5 loxlcologlsl": Io_ gulclonco whon lho dolocllon Ik_ll Io_ o SUIDsloncoIS{jiorJlOr ll_uh
11"10hOOlll_-IDoS_dcrdo,on.

"'" Soe Pioposed IOonhhcohon ol Inoigonlc A=sonlco5 o loxlc All Conlomlnanl. Mc]y 1990.

- | -
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PAGE 2

FINAL
DATA SUMMARY REPORT

REMEDIAL INVESTIGATION/FEASIBILITY STUDY
PHASES 2B AND 3

THE ABOVE IDENTIFIED PAGE IS NOT
AVAILABLE.

EXTENSIVE RESEARCH WAS PERFORMED BY
SOUTHWEST DIVISION TO LOCATE THIS PAGE.

THIS PAGE HAS BEEN INSERTED AS A
PLACEHOLDER AND WILL BE REPLACED

SHOULD THE MISSING ITEM BE LOCATED.

QUESTIONS MAY BE DIRECTED TO:

DIANE Ci SILVA
RECORDS MANAGEMENT SPECIALIST

SOUTHWEST
NAVAL FACILITIES ENGINEERING COMMAND

1220 PACIFIC HIGHWAY
SAN DIEGO, CA 92132

TELEPHONE: (619) 532-3676



51AIrEOF CAL.. .NIA--ENVIBONMENIAL PIIOIECTION AGENCY DEPARTMENTOFTOXIC SU,,JIANCE$CON|ROL
AALLIst

No. 91 I
71119!

AALsoll

Biological AALwQIo f AALob contact Test I 1"est 2 Test 3

Substance Receptor pg/L pg/m_ m,glkg Comment Summatlon/Comment Summation/Comment

n-Hexono Human i(30 200 Sum ave! oH mac!lie Sum wllh NEUROTOXINS*

teoa Aquatic i0 FferZtwote! species

Lead Aquatic 4 Saltwater species

Llnclone " Human 0.2 0.02 Sum over oumeclla Sum wllh CARCINOGENS

Malathion Human BOO BO Sum over oumecIla Sum wllh CHOLINESTERASEINNIBITOR$
I

Mefcuiv (Inorganic) Human 2 0.07 Sum over oH mectla Sum with RENAL TOXINS

Methyl Ell_yl Human 2,__R00 300 Sum ave! oH meclla Sum with DEVELOPMENTAL TOXINS
Kelone

(2-Bulonone)

Methyl n-bulyl Human 30 4 Sum ave! all nn_cllo Sum with NEUROIOXlNS
Ketone

Nopl_lholene Human 20 2 Sum ovel oH media Causes selum chemtsl!y abe,aliens;
Sum wllh NON-CARCINOGENIC PAHs"°

Naphthalene Aquatic 600 Fmshwote! species

.,_o.e_h,.,.o.__n_ ....... _ARu.o_....... ?.0o."........................... _,!_._oj o;_=p_oc_=......................................................................
Nickel Human 400 0.1 AALoi ! not tel nickel lest 2 not applicable lest 3 applicable to all only;

co=bonyl as nickel Sum with PULMONARY TOXINS
suDsuliicle

Nickel Aquatic l Fleshwolel speclo$

NICkel Aquatic 8 Saltwater species

Pofoqual Human 200 4 Sum ave! oH meOla Sum with PULMONARY TOXINS

Po!oll_lon, Ethyl Human 40 0.3 Sum ave! ou media Sum wilh CHOLINESTERASE INHIIIITORS

Poiotholn. Melhyl Human 66 7 Sum overall media Sum with CHOLINESTERASE INHIIIITORS

Pentochiolophenol Human 2 0.2 Sum ovel oH motile Sum wilh CARCINOGENS

Penlochlofophenol Aquolic 5 Ffeshwoler species

.P____J.__c_hJ9,oe_h?____.^.q.u.o!_........ _1.0............................ s_oJ!wo_Lo_,_=p____j?s......................................................................
Phenonlhleno Human 20 2 100 Sum ave! oll moOIo Sum wllh NON-CARCINOGENIC PAHi"

Phenol Human 5,000 400 Sum ovel oH mecllcz Sum with RENAL TOXINS

Pyfene Human 20 2 Sum over oll mecIla Sum wllh NON-CARCINOGENIC PAHI"

• AAL Iol n noxano may flood Io be leclucocI when molrwI ethyl kolono (MFK) 15ol5o plo_onl. (MEKIlr_y polonllolo Iho nouroloxlclly of n-hexnno). Conlocl I$CP Hooclquollof$ loxlcoIOgLtls
fo_gulclonco.

" PAH$= PolycyclIc Alo_rnoIIcHydlocolDons.

3
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STATEOf ANIA--ENVIRONMEN|AL PROTECnON AGENCY DEPARIMENI OF 11'OXll IANCES CONtAOL
AAL List

No. 91-1
711191

APPLIED ACTION LEVELS AND RISK APPRAISAL MECHANISM

1he CaUf_rnla Site Mitigation Decision Manual (CDHS, 1986) describes a receptor receives an excessive exposure to any toxic substance vla
standardized approach to setting waste site mlllgallon criteria. One of contact with all pertinent media exposure. 1he exposures via various
the major elements in the risk assessment process Is specllying how rnedlo ore assumed to be cumulative unless an excepllon is noted in
exposure criteria, known as Applied Action Levels (AALs) will be the lest 2 Comment. lest 2 is:
developed. The AALs listed In this table represent the estobllshed
exposure criteria for the speclfled blologlcal receptors (human or Cwater , Celt + Csoll
aquatic species) for each substance of each medium (water, air, or AALwater AALolr AALsou contact
soil). With this Information, the Risk Appraisal Mechanism (described in

Chapter 7 of The Decision Tsee Manual) is ready to be used to answer If the sum above exceeds unity, then the test falls, the receptor Is
the question: "Are the sensitive biological receptors of concern at considered to be at risk of an adverse Impact, and a risk management
significant risk?" process should be Initiated.

1he evaluation of risk associated with exposure to contaminants on a Test 3: 1he third test In the risk appraisal process evaluates multiple
hazardous waste site can be accomplished by applying a series ol chemical/multiple media exposure. It determines whether a biological
three risk appraisal tests. II any of the tests fall, It is concluded that a receptor receives an excessive exposure In all pertinent media to on
sensitive biological receptor of concern Is considered at significant risk aggregate of substances which produce the same toxic manifestation
for an adverse Impact. 1his should initiate a riskmanagement process upon which the AALs for these substances ale based, lest 3 in this table
leading to a decision on whether a remedial action is warranted, assumes addlflvlty at such exposures, and appropriate summation is

indicated In the lest 3 Comment. 1his test can be expressed as:
Test I: 1he first test In the risk appraisal process evaluates single
chemlcal/single medium exposure. It determines whether a biological Cwalef.l Coll.I Csou.1

receptor receives an excessive exposure to any toxic substance via AAtwolef.i AALodf.I AALr_I conlacl.I
contact with a contaminated medium (e.g., water, air, soll, or biota).

1he test compares the level of exposure to a chemical in a medium, Cwolef.2 • COil.2 • CsolI.2 ÷ ... + Cmedtum.n

abbreviated as Cmedlur n, with the AAL criterion for that chemical in AALwolef.2 AAtoif.2 AALzoli contact.2 AAtrnedlum.n

the same medium, AALmedium, I.e.,
]est 3 is undertaken for each group of chemicals which produce the

C medium some toxic effect. It the sum for any group exceeds unity, then the test
AALmedlum lolls, the biological receptor is considered to be at risk of an adverse

effect, and a risk management process should be initiated.
if the resulting value is greater than one, then the test fails, the
biological receptor Is considered to be at risk of an adverse impact, The risk appraisal mechanism repeals Test I through lest 3 for oil toxic
and a riskmanagement process should be initiate ,_. substances and the identified sensitive biological receptor{s) at a

waste site. When any cumulative ratio of concentrations over AALs Is
Test 2: 1he second test in the risk appraisal process evaluates single greater than !, then the receptor of concern is considered at risk of on
chemlcol/multlple media exposure. It determines whether a biological adverse effect, and o riskmanagement process should be Irlllloted.

-5-
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