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1. PURPOSE. This consultation was conducted at the Forest Glen Section of Walter Reed
Army Medical Center (WRAMC) to collect and analyze water samples from 20 ground-w ater
monitoring wells; to determine the potential of adverse health and environmental impacts
from ground-water contamination due to leaking underground storage tanks (USTs): to
determine the direction of ground-water movement; to define the extent of a plume of
contaminated ground water, and the migration of No. 2 fuel oil and/or its water soluble
fraction.

2. CONCLUSIONS.

a. Ground-water flow direction is generaly towards the west and southwest. The highest
ground-water clevation occurs in well No. 5.

b. An acrylic bailer was used to determine the amount of product floating on the water
surface within the 20 wells prior to the purging phase. A great deal of product was found in
well No. 8. as the bailer was full of weathered oil. A sheen, about 1/16-inch thick. was
found in wells Nos. 6, 101, and 104. Unmeasurable sheens were in wells Nos. 7. 14, 16.
102, and 103. There was a gasoline odor in well No. 11: however, there was no sheen
visible.

c. Ground-water contamination from No. 2 fuel oil was detected as the result of spills or
leaking USTs in wells Nos. 5, 6. 8, 14, 15, 101, 1C2, 103, and 104 based on the occurrence
of naphthalenc. Naphthalene also was dcetected in the water sample from well No. 9 at
3 pg/L. However, a trace of naphthalene was detected in the ficld blank: therefore, the
presence of naphthalene may or may not be present in the water sample fmm well No. .
There is no drinking water standard for naphthalene.

d. Well No. 12 was the most contaminated and contained very large quantities of
benzene, toluene, ethyl benzene. and total xylenes (BTEX). Well samples collected from
wells Nos. 11 and 13 also contained BTEX. Other volatile compounds were also present in
these three well samples. Although BTEX occurs in fue oil. a large quantity of BTEX
detected in the ground water is a good ind::ation Of gasoline contamination. Toluene was
only detected in wells Nos. 11,12, and 13. Samples from wells Nos. 1. 2. 3. 7. 10, and 16
were the least contaminated.
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e. Benzene detected in water samples from wells Nos. 8, 11, 12, 13, and 102 exceeded
the NPDWR MCL. Toluenc detected in the water sample from well No. 12 exceeded the
NPDWR MCL.

3. RECOMMENDATIONS.

a. To ensure compliance with Federal and State regulations, a contract should bc
immediately initiated for the State-approved precision testing of all untested USTs at
WRAMC.

b. To ensure good environmental engineering practice, the following possible
recommendations arc made for WRAMC:

(1) Pump and treat the ground water from wells Nos. 101, 102. and 104 in an
alternating fashion. Some of the treated ground water could be injected upgradient into well
No. 103 to force the contaminated water into these three wells.

(2) Pump and treat the water from wells Nos. 11, 12. and 13 to remove the gasoline
and the weathered byproducts.

c. The data and interpretations presented herein should be coordinated with the UST
Division of the Maryland Department of the Environment for their recommendations.
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1. REFERENCES. See Appendix A for alist of references.

[1. AUTHORITY. AEHA Form 250-R, HSC, 2 February 1993.

[11. PURPOSE This consultation was conducted at the Forest Glen Section of Walter Reed
Amy Medical Center (WRAMC) to collect and analyze water samples from 20 ground-water
monitoring wells. to determine the potential of adverse health and environmental impacts
from ground-water contamination due to leaking underground storage tanks; to determine the
direction of ground-water movement; to define the extent of a plume of contaminated ground
water, and the migration of No. 2 fuel oil and/or its water soluble fraction.

IV. GENERAL.

A. Personnel Contacted. A list of the personnel contacted during this consultation is
provided in Appendix B.

B. U.S. Army Environmental Hygiene Agency (USAEHA) Consultation Personnel. The
following USAEHA personnel accomplished the purging, sampling, and surveying of 20
ground-water monitoring welts:

1. Mr. David C. Bayha. Project Manager, Hydrologist, Waste Disposa Engineering
Division (WDED);

2. Mr. Gary Duane Maners, Engineering Technician, WDED; and

3. SSG Myma L. Milter, Preventive Medicine Technician, WDED.

the U.S. Amybut is intended only to assist In

Use of conpan?; names doesnot inply endorsenent by
u
I dentification of aspecific produce.
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C. Meeting with WRAMC Environmental and State of Maryland S Department of the
Environmcnt (MDE) Personnel. A meeting [among the project manager, Mr. Bayha; five
personnel from WRAMC; and three personnel from the Underground Storage Tank (UST)
Division of the MDE] was held on 21 January 1993 in Building 605 at the Forest Glen
Scction of WRAMC. The ground-water contamination problem between Buildings 500 and
5 12 at the Forest Glen Section of WRAMC was discussed. This contamination problem is
caused by aleaking UST(s) and/or its (their) associated pipeline(s) containing No. 2 fuel ail.
See Appendix B for alist of personnel at this meeting.

D. Location. The WRAMC comprises three geographically separate sections. the Main
Section, Forest Glen Section, and Glen Haven Section (Figure 1). The Main and Glen
Haven sections will only be discussed briefly since thisreport is concerned with leaking
USTs and/or their associated pipelines at the Forest Glen Section.  Forest Glen, which
contains nearly 183 acres of land, is located in Montgomery County, Maryland, about 4.2
miles north-northwest of the Main Section and about 1 mile northwest of Silver Spring.
Forest Glen is bounded by the Capital Beltway (1-495) on the north, Garfield Avenue to the
south, Rock Creek on the southwest, Brookeville Road on the southeast, and the Baltimore &
Ohio Railroad on the northeast (Figure 2) (references 1, 2, 3, and 4).

E. MigiWRAMC is a mgjor medical care, rescarch and teaching center of
international importance under the command jurisdiction of the United States Army Health
Services Command (HSC), Fort Sam Houston, Texas, The Main Section contains the
hospital and the major research and teaching facilities; Forest Glen is an auxiliary service,
support and research area; and Glen Haven is the family housing for enlisted military
personnel assigned to WRAMC (references 1, 2, 3, and 4).

F. Physiography. All three sections of WRAMC are located on the eastern edge of the
Piedmont Plateau physiographic province of the Appalachian Highlands (reference 4).

G. Topography and Drainage. Elevations at Forest Glen range from 188 to 347 feet
above sea level. Generally the average slope is about 15 percent; however, some slopes
exceed 50 percent along stream beds. No perennial streams exist at Forest Glen; however,
four ephemeral streambeds exist where surface water flows during heavy precipitation events.
Forest Glen is composed of rolling hills, sloping toward the west and the Rock Creek
drainage system (reference 4).

H. Background.
1. A Notice of Violation NOV), NV-93-056, was issued on 22 December 1992 to

WRAMC for the Forest Glen Section by MDF (reference 5). This NOV stated that on
4 December 1992, Mr. Robert Day, the MDE’s UST Division Regional Environmental

2
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Inspector, found that two required permanent monitoring pipes were not installed at the new
UST for the emergency generator, which is located northwest of Building 512 at the Forest
Glen Section. In addition, Mr. Day noted that one 10,000-gallon UST was removed and that
free phase petroleum product was found in the excavation. He also noted that an UST at
Building 500 was improperly abandoned. The above findings constituted a violation of the
Code of Maryland Regulations (COMAR) 26.10.03.01E (3), 26.10.08.03, and 26.10.10.02.
The NOV gave WRAMC 30 days to perform the following:

a. Install, properly construct, and develop 10 additional ground-water monitoring
wells to determine if petroleum contamination is present in the ground water. These wells
must be constructed at locations with prior approval of MDE, and must have [0 feet of
screen both above and below the water table (reference 5).

b. Install a petroleum recovery system which is capable of:

(1) removing liquid and dissolved petroleum contamination from the ground water;

(2) creating and maintaining an effective radius of influence in order to retain the
contamiination onsite;

(3) 24-hour automatic operation;
(4) operating in an explosive-proof manner;
(5) automatic shutoff in case of an emergency or an overfill;

(6) maintaining a level of treatment that achieves 100 parts per billion (ppb) total sum
of benzene, toluene, ethyl benzene, and total xylenes (BTEX) and 5 ppb benzene for
discharge to surace waters;

(7) recording total ground water pumped and treated; and

(8) allowing the collection of pretreated and post treated samples (reference 5).

c. After completing items listed in paragraph b above WRAMC must:

(1) notify MDE in writing at least 5 days after the anticipated siart-up of this system:

(2) sample the influent and effluent twice a month for the first 3 months of operation,
then on a monthly basis unless ordered differently by MDE;

(3) submit a report to MDE of the recovery system's operation on a quarterly basis:

S
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(4) provide keys to the recovery system to MDE; and

(5) sample and analyze (once per quarter for BTEX and (MTBE) the ground water
from each of thc monitoring wells (reference 5).

d. Complete a hydrogeological study in order to definc the total extent of subsurface
contamination. The hydrogeological study shall include a site map with well locations and
well logs with corresponding permit numbers (reference 5).

e. Submit all data pertaining to product thickness, water levels, surface elevation,
monthly and total-to-date product recovered on a monthly basis (reference 5).

2. All information, data, reports or plans generated for this site must be submitted to
MDE. All remediation activities before their implementation or discontinuance must have
the prior approval of MDE (reference 5).

3. Failure to perform these advised corrective actions could result in additional
enforcement action from MDE which could include the issuance of civil penalties and other
legal sanctions (rcference 5).

4. A letter from WRAMC in reply to the 22 December 1992 NOV (NV-93-056) was
sent to MDE on 5 February 1993, This letter stated that the UST, which Mr. Day believes
to have been the source of the petroleum at Building 500, has not been located. A detailed
investigation of the arca by WRAMC personnel and a search of as-built drawings did not
reveal the location of the tank; however, construction drawings from 1977 indicated that this
UST was removed. The points in the NOV were answered in order by representatives from
WRAMC (reference 6),

a. WRAMC's letter stated that three ground-water monitoring wells arc scheduled to
be installed no later than 29 January 1993 at locations designated by Mr. Day. Two
monitoring pipes will be installed to the MDE spccifications at Building 512 by 29 January
1993 (reference 6).

b. WRAMC's letter stated that USAEHA personnel will purge, measure water levels,
and collect ground-water samples to determine the ground-water flow direction and water
quality of these three wells during the second week in February 1993 (reference 6).

¢. A recovery system will be provided for the ground-water remediation at Building
500. A statement of work (SOW) was drafted by WRAMC personnel as the first step for
obtaining Requests ror Proposals from contractors who can complete this type of work. It
was anticipated that this job can be offered to contractors within 45 days. and the recovery
work can begin within 120 days from 5 February 1993. The SOW will be designed to
incorporate all the items in paragraphs IVH1b(1) through IVH1b(8), this report, (reference 6).

6
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d. Items in paragraphs IVHI1¢c(2) and IVHIc(5) of this report will be completed by
WRAMC as directed by MDE, and included in the SOW. Items in paragraphs IVHIc( 1),
IVH1¢c(3), and IVH1c(4), this report, will be carried out by WRAMC personnel directly and
reports forwarded to MDE (reference 6).

¢. Initial work including the ground-water quality, well logs, and direction of ground-
water flow will be carried out by USAEHA by completing a ground-water consultation
(reference 6).

f. The Recovery System Contractor will perform the remainder of the required work
for the overall project. A report will be written by the Recovery System Contractor
conceming all data pertaining to product thickness, water levels, surface clevations, and
total-to-date product recovered on a monthly basis (reference 6).

V. FINDINGS AND DISCUSSION.

A. Geohydrology.

1. Soils. The soils distribution at Forest Glen along with the arca of investigation of
this particular consultation are shown in Figure 3. The three predominant soil series at
Forest Glen are the Brandywine loam, the Glenelg silt loam, and the Manor-Channery silt
loam, each covering about 28 percent of the Forest Glen Section. The approximate
remaining 16 percent is covered by the Glenville silt loam and the Wehadkee silt loam
(reference 7).

2. Saprolite and Bedrock. Immediately below the soils at varying shallow depths at
Forcst Glen are gneissic to schistic saprolite which was present in most of the wells. Gneiss
is a coarse-grained, foliated, metamorphic rock, which corresponds in composition to a
granite (or other quartz and feldspar-containing igneous rock). This foliation occurs in
subparallel to parallel orientation of micaccous minerals which aominate the composition of
schist. Saprolite is a general geologic term for thoroughly decomposed rock, which has
undergone weathering in place. In the WRAMC region, weathered metamorphic schists
and/or gneisses overlie massive, crystalline, metamorphic schists and gneisses of

Precambrian age (basement rocks). These metamorphic rocks have later been intruded by
igneous rocks and quartz veins,

3. Ground-Water Occurrence.

a. Three nearby aquifers, the Patuxent, Patapsco, and the Magothy, are located about
22 miles southeast of WRAMC in a thick wedge of coastal sediments. Their locations and
recharge areas arc shown on Figure 4. All three sections of WRAMC are situated in the
recharge area of the Patuxent Aquifer (references 4 and 7).

7
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b. There are no potable wells at any of the three sections of WRAMC. The
subsurface storage of a sufficient quantity of potable ground water is low due to a thin
mantle of soil, .hin terrace deposits of Pleistocene age, and a relatively thin residuum of
saprolite. A northwest-southeast trending geologic cross-section across the northeast portion
of the District of Columbia is shown on Figure 5 (references 4 and 7).

c. Public ground-water supplies provide less than 3 percent of the water currently
consumed in the WRAMC area, and for economic reasons it is likely to remain a minor
supplement. The amount of ground water that can be stored underground depends on the
amount of precipitation, transpiration, slope of the lard surface, and the porosity and
permeability of the soil and the underlying rocks (references 1, 2, 4, and 7).

4. Ground-Water Monitoring Wells, See Figure 6 for a map showing the locations of
the 20 ground-water monitoring wells.

a. Ten ground-water monitoring wells (Nos. | to 10), with 2-inch inside-diameter
(ID) polyvinyl chloride (PVC) casing, were installed by this Agency during 19-30 June 1989
around and downgradient from an old leaking UST and its associated pipelines, containing
No. 2 fuel oil, near Building 500 (Laboratory) at the Forest Glen Section of WRAMC. Well
No. 8 was drilled at or near the reported location of an old removed UST which apparzntly
had leaked in the past. During the drilling of well No. 8 in June 1989, the subsurface soil in
some zones was stained and had a strong ~dor of oil (reference 7). The drilling, monitoring
well construction, development and sampling procedure are discussed in Appendix C. The
drilling logs are in Appendix D and the Ground-Water Sampling Field Data Logsheets are in
Appendix E. Table I and Appendix E show the depths and the static water levels which
were measured during 28-29 June 1989 (reference 7) and 8-10 February 1993.

b. Ten additional ground-water monitoring wells (Nos. 1 1-16 and 101-104), with
4-inch ID PVC casings, were installed much later by private contractors during December
1992 and early 1993. The well numbering system used by some of the private contractors on
their wells were changed by the project manager, Mr. Bayha, in order to have well
numbering consistency. The well numbers previously assigned by the contractors are shown
in parentheses. Wells Nos. 11 (MW #1), 12 (MW #2), 13 (MW #3) were drilled by a
private contractor; however, no drilling logs or completion data were available for these
three wells. Wells Nos. 14 (106), 15 (105), and 16 (107) were drilled during 1-3 February
1993 by personnel from Connelly and Associates of Frederick, Maryland. Wells Nos. 101,
102, 103, and 104 were drilled during 7-8 December 1992 also by personnel from Connelly
and Associates. The drilling logs of the seven other contractor-drilled wells are in Appendix
D and the Ground-Water Sampling Field Data Logsheets are in Appendix E.

10
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TABLE 1. DEPTHS OF WELLS AND THEIR WATER LEVELS MEASURED IN FEET
BELOW THE GROUND SURFACE DURING 28-29 JUNE 1989 AND
) 8-10 FEBRUARY 1993

Static Water Level Static Water Level
Well Measured During Measured During Well
Number - une 1989 8-10 February 1993 Denth

1 13.85 15.95 25.0
2 15.26 17.46 27.5
3 18.63 19.02 26.0
4 30.33 30.52 39.0
5 9.81 16.79 27.0
6 4.77 7.18 27.0
7 5.81 7.36 22.0
8 9.85 12.94 25.0
9 10.49 11.90 22.0
10 14.90 15.85 25.0
| S 17.93 30.1
12 e 16.81 325
13 e 14.20 30.6
4 e 10.55 23.1
s e 14.53 44.9
16 e 10.45 20.5
X0 ) S PSP 7.60 24.0
102 e 13.15 34.8
3 - 15.25 34.1
104 eeee 10.50 24.2

5. Direction ¢f Ground-Water Flow.

a. Elevations of the tops of the 20 PVC well casings were determined to the nearest
0.01 foot. The height of the PVC well casings above and below the ground surface were
measured to the nearest 0.01 foot. Table 2 shows the elevations of the tops of the PVC
casings, which were surveyed by USAEHA personnel (Mr. Maners and SSG Miller) during
9-10 February 1993, and the water table elevations for each well. Water level measurements
for wells Nos. i, 2, 3, 4, 10, 11, 12, and 13 were determined on 8 February 1993. Water
level measurements for wells Nos. 5, 8, 9, 14, 15, 102, and 103 were determined on
9 February 1993. Water level measurements for wells Nos. 6, 7, 16, 101, and 104 were
determined on 10 February 1993. There were no precipitation events during 810 February

13
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TABLE 2. ELEVATIONS IN FEET OF TOP OF PVC CASINGS AND TOP OF THE
WATER TABLE AT THE FOREST GLEN SECTION OF WRAMC DURING

8- 10 FEBRUARY 1993 .

Well Top of PVC Water | Well Top of PVC Water
Number Casing Table | Number Casing Table X

| 328.33 309.98 | 11 316.70 298.97

2 328.52 308.72 | 12 315.40 301.49

3 311.59 290.36 | 13 314.36 300.46

4 317.26 284.42 | 14 322.73 309.30

5 330.07 310.27 ! 15 326.83 310.13

6 319.45 309.35 | 16 321.69 308.78

7 316.99 306.74 | 101 318.82 309.24

8 324.64 308.80 | 102 324.46 309.31

9 319.79 305.00 I 103 327.35 309.38

10 312.48 296.83 | 104 321.82 308.92

1993 to affect the ground-water levels. Ground water flows in the same direction as the
surface water, generally toward the west and southwest. As can be seen from Figure 7 and
Appendix E, the highest ground-water elevation occurs in well No. 5. -

b. In June 1989, the highest ground-water table elevation in well N¢. 5 was believed
to be due to a leaking air conditioning water cooling tower located near this well in the
comer of Building 500. The water reportedly had flowed on the surface for years toward the
southwest across the grass and then northwest from the street into a storm sewer. This
leaking air couditioning water cooling tower apparently has been repaired. as the water which
used to flow across the grass no longer does. The presence of an odor and a slight sheen of
oil found while purging well No. 1 in June 1989 was a surprise as this well was supposed to
be the “clean” upgradient well (reference 7). It can now be assured that the higher ground-
water table elevation in well No. 5 is a natural occurrence, and not due to the air
conditioning water cooling . wer,

B. Underground Storage Tanks.

1. Leaking petroleum, oil, and lubricant (POL)-containing USTSs, which have caused
ground-water contamination, have been documented at other State installations. The final
UST technical requirements promulgated by the EPA give the initial response required by
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40 CFR 280.61 (reference 8). The MDE requires, upon confirmation of a release in
accordance with COMAR 26.10.01.03 (reference 9) or after a release from the UST system,
that oil spills and discharges shall be reported to their office immediately or no later the» 2
hours afier detection of the spill, and shall include: time and location of discharge; type and
quantity of oil spilled; any assistance required; name, address, and telephone number of the
person making the report; and any other pertinent information requested by MDE (references
3,7, 8, and 9).

2. Initial abatement measures and site checks are required by 40 CFR 280.62
(reference 8). Unless directed to do otherwise by the State regulatory agency (MDE),
owners and operators must perform the following abatement measures:

a. Remove as much of the regulated substance from the UST system as is necessary
to prevent further release to the environment;

b. Visually inspect any aboveground releases or exposed below ground releases and
prevent further migration of the released substance into surrounding soils and ground water:

c. Continue to monitor and mitigate any additional fire and safety hazards posed by
vapors or free product that have migrated from the UST excavation zone and entered into
subsurface structures (i.e., utility manholes; sewer, electrnical, and water pipeline tunnels and
other excavations; basements and crawl spaces: and adjacent wells, springs, and streams);

d. Remedy hazards posed by contaminated soils that are excavated or exposed as a
result of release confirmation, site investigation, abatement, or corrective action activities. If
these remedics include treatment or disposal of soils, the owner and operator must comply
with applicable State and local requirements;

e. Measure for the presence of a release where contamination is most likely to be
present at the UST site. unless the presence and source of the release have been confirmed in
accordance with the site check required by 40 CFR 280.52(b) or the closure site assessment
of 40 CFR 280.72(a) (reference 8). In sclecting sample types, sample locations, and
measurement methods, the owner and operator must consider the nature of the stored
substance, the type of backfill, depth to ground water, and other factors as appropriate for
identifying the presence and source of the release: and

f. Investigate to determine the possible presence of free product, and begin free
product removal as soon as practicable and in accordance with 40 CFR 280.64 (references 7,
8, and 9).
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3. In July 1989, there were 14 U3Ts in the immediate area of Building 500 and the
Post Motor Pool at the Forest Glen Section (see Table 3) (references 7 and 10). The
12,000-gallon UST containing No. 2 fuel oil located near Building 500 was removed on or
about 3 December 1992. The two 50,000-gallon USTs containing No. 2 fuel oil located near

Building 500 were removed in January or February 1993. Three 5,000-gallon USTs were
also removed near the gas pumps near Building 603 (see Figure 6 and Table 3).

TABLE 3. LOCATION OF 14 USTs, AMOUNT OF STORAGE, AND TYPE OF FUEL
IN THE AREA OF BUILDING 500 AND THE POST MOTOR POOL,
FOREST GLEN SECTION, WRAMC, AS OF 21 JULY 1989

Location Total

(Building Number Capacity Type of Secondary

_Number) of Tanks (Gallons) Fuel Containment
500 2 each 50,000 each No. 2 Direct Burial
500 1 each 12,000 No. 2 Direct Burial
505 1 each 2,000 No. 2 Direct Burial
508 1 each 10,000 No. 2 Direct Burial
511 2 each 15,000 each No. 2 Direct Burial
601 1 each 15,000 No. 2 Direct Burial
605 1 each 5,000 No. 2 Direct Burial
606 1 each 50,000 No. 2 Direct Burial
606 1 each 12,000 No. 2 Direct Burial
603 2 each 5.000 Gasoline Direct Burial
603 1 each 5,000 Diesel Direct Burial

Source: Reference 10

e st . oot

C. Purging and Sampling the Ground-Water Monitoring Wells.

1. A graduated, clear, acrylic bailer was used to determine the amount of product
floating on the water surface within the 20 wells prior to purging. A great deal of product
was found in well No. 8, as the bailer was full of weathered @il and therefore was
unmeasurable. The PVC stand pipe was quite stained. A sheen, about a 1/16-inch thick,
was found in wells Nos. 6, 101, and 104. Unmcasurable sheens were found in wells Nos. 7,
14, 16, 102, and 103. There was no sheen visible in wells Nos. 11 and 12: however, there

17
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was an odor of possible gasoline. There were no sheens visible initially in wells Nos. 13
and 15. A sheen later developed while purging well No. 13 along with an odor of gasoline.
A sheen later developed while purging well No. 15 along with small globs of weathered oil
from near the bottom of well 15. No oil or gasoline odor or sheen was noticed in wells
Nos. 1 through 5, 9, and 10.

2. The 20 ground-water monitoring wells were purged during 8-10 February 1993
using stainless steel bailers suspended with dedicated plastic-coated clothesline cord. In
order to purge properly, a minimum of three well volumes were removed from each well
prior to sampling. The 10 wells installed by USAEHA personnel during 28-29 June 1989
(wells Nos. 1-10) were completed with 2-inch ID PVC well screen and solid casing. The
other 10 wells installed by private contractors during 7-14 December 1992 (wells Nos.
MW-101 to MW-104) and 1-3 February 1993 [wells Nos. 14 (106), 15 (105), and 16 (107)]
were completed with 4-inch ID PVC well screen and solid casing (see Appendix E).

3. During the purging phase, the amount of ground water removed from wells Nos.
[-10 ranged from 3.5 to 9.9 gallons with an average of 5.6 gallons. The amount of ground
water removed from wells Nos. 1 1-16 and 101-104 ranged from 23.9 to 65.1 gallons with an
average of 36.2 gallons. Copies of the Ground-Water Sampling Field Data Logsheets are in
Appendix E. At least three volumes of standing water in each well were removed prior to
sampling. The difference in the amount of water removed from wells Nos. I-10, and from
wells Nos. 11-16 and 101-104 was due to the installation of ‘L-inch ID PVC casing in wells
installed by USAEHA personnel and 4-inch ID PVC casing in the other 10 wells installed by
private contractors. Stainless steel bailers were used on each well during the purging phase,
and Singlesample® disposable bailers were used during the sampling phase. See Appendix C
for a description of the ground-water monitoring well sampling method.

D. Volatile Organic_Analvses of the Ground Water.

1. Samples were collected during 8-10 February by USAEHA personnel and received
by the USAEHA laboratory on 11 February. Volatile organic (VO) analyses were performed
on 21-23 February 1993. The sample holding time of 14 days was met for all samples.
Table 4 shows the VO chemical results.

2. There were significant detections of fuel-related aromatics in several ground-water
samples, necessitating various dilutions. Trichlorofluoromethane was detected in the ground-
water sample from well No. 4 at a level exceeding the quantitation upper limit of 50

® Singlesample is a registered trademark of Voss Technologies, San Antonio, Texas.
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TABLE 4. VOLATILE ORGANIC COMPOUNDS DETECTED IN GROUND-WATER
SAMPLES COLLECTED FROM GROUND-WATER MONITORING WELLS

AT THE FOREST GLEN SECTION OF WRAMC DURING 8- 10 FEBRUARY

1993
Amount in
micrograms
per liter

Well Number Organic Compound (ug/L)
Field Blank Naphthalene Trace
Field Blank Chloroform 3

! sec-Butylbenzene Trace

4 Chloroform Trace

4 Trichlorofluoromethane 70

5 Chloroform 6

5 Naphthalene 19

5 1,2,4-Trimethylbenzene 6

6 Naphthalene 28

7 tert-Butylbenzene Estimated value 0.5

8 Benzene 17

8 n-Butylbenzene 28

g sec-Butylbenzene 21

8 Chlorofon 13

8 Isopropylbenzene 20

8 Naphthalene 230

8 n-Propylbenzene 33

9 Naphthalcne 3

11 Benzene 150

1 Ethylbenzene 100

1 Toluene 420

11 1,2,4-Trimethylbenzene 92

11 O-Xylene 140

1 M&P-Xylene 310

12 Benzene 7.000

12 Ethylbenzene 200

12 Napht halene 250

12 Toluene 6,100

12 1,2,4-Trimethylbenzene 800

12 1,3,5-Trimethylbenzene 230

19
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TABLE 4. VOLATILE ORGANIC COMPOUNDS DETECTED IN GROUND-WATER
SAMPLES COLLECTED FROM GROUND-WATER MONITORING WELLS
AT THE FOREST GLEN SECTION OF WRAMC DURING 8- 10 FEBRUARY
1993 (Continued)

Amount in
micrograms
per liter
Well Number Organic Compound (ug/L)
12 O-Xylene 800
12 M&P-Xylene 2,500
13 Benzene 570
13 Chloroform 97
13 Ethylbenzene 8l
13 Naphthalene 120
13 Toluene 210
13 1,2,4-Trimethylbenzene 110
13 1,3,5-Trimethylbenzene 52
13 0-Xylene 310
13 M&P-Xylene 150
14 Naphthalene 60
I5A Chloroform 8
ISA Ethylbenzene 25
1SA | sopropylbenzene 7
15A p-lsopropyltoluene 4
15A Naphthalene 50
I15A n-Propy | benzene 10
15A 1,2,4-Trimethylbenzene 15
154 1,3,5-Trimethylbenzene 18
15A M&P-Xylene 4
15B Ethylbenzene 28
I5B Naphthalene 72
15B 1,2,4-Trimethylbenzene Trace
101 Naphthalene 13
102 Benzene 27
102 Ethylbenzene 23
102 Naphthalene 130
102 n-Propylbenzene 11
102 1,2,4-Trimethylbenzene 26
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TABLE 4. VOLATILE ORGANIC COMPOUNDS DETECTED IN GROUND-WATER
SAMPLES COLLECTED FROM GROUND-WATER MONITORING WELLS
AT THE FOREST GLEN SECTION OF WRAMC DURING 8- 10 FEBRUARY

1993 (Continued)
Amount in
micrograms
per liter
Well Number Organic Compound (ug/L)
102 1,3,5-Trimethylbenzene 13
102 M& P-Xylene Trace
103 Naphthalene 89
104 sec-Butylbenzene Trace
104 p-1sopropyltoluene Il
104 Naphthalene 69
104 1,2,4-Trimethylbenzene 61
104 1,3,5-Trimethylbenzene 27
104 0-Xylene 14
104 M&P-Xylene 29

micrograms per liter (ug/L) or parts per billion (ppb). Non-target compounds were present
in many of the ground-water samples. The tentatively identified compounds and unknowns
(TICs) are shown in Table 5. In severa instances, dilutions were performed due to the
unknown content, not the level of the compounds. Samples from wells Nos. 1. 2, 3. 9, iu.
and 16 required no dilution. The dilution factor for the samples from wells Nos. 4. 5. 7.
and 15A was two times. The dilution factor for the samples from wells Nos. 8. 101, 102.
103, and 104 was 5 times. The dilution factor for the samples from wells Nos. 6, 14, and
15B was 10 times. The dilution factor for the samples from wells Nos. 11, 12, and 13 was
25 times. An additional dilution factor for the sample from well No. 12 was 200 times. The
analysis of the 200-fold dilution of the ground-water sample from well No. 12 was performed
on 5 March 1993. The values reported on Tables 4 and 5 can all be compared to one
another, since the laboratory had already quantified these values for the various dilutions.
Matrix spikes were analyzed on ground-water samples from wells Nos. 1 and 103 with
acceptable recoveries for every compound spiked. All internal standard area counts and
retention times complied with the method quality control (QC) requirements. The surrogate
recoveries were within the laboratory established limits.
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TABLE 5. TENTATIVELY IDENTIFIED VOLATILE ORGAN-K COMPOUNDS (TICs)
DETECTED IN GROUND-WATER SAMPLES COLLECTED FROM
GROUND-WATER MONITORING WELLS AT THE FOREST GLEN
SECTION OF WRAMC DURING 8-10 FEBRUARY 1993, AND THEIR
ESTIMATED CONCENTRATIONS

Amountin
micrograms
per liter
(»g/L)
Well Number Qrganic Compowind A S Numbest. Conc,

1 1 h-indene, 2,3-dihydro 496177 5

1 1h-indene, 2,3-dihyd-1-methyl 767588 6

! unknown hydrocarbon none 6

! unknown aromatic none 6

! unknown aromatic none 4

2 | h-indcne, 2,3-dihyd-1-methyl 767588 5

2 1h-indene, 2,3-dihy-1,6-dimet 17059482 5

2 sulfonated aromatic none 10

5 1h-indene, 2,3-dihydro 496177 10

5 1h-indenc, 2,3-dihyd- 1-methyl 767588 18

5 unknown aromatic none 10

5 unknown none 10

5 naphthalcne, tetrahydro-meth none 12

6 cyclohexane 4923777 50

6 unknown none 40

6 unknown none 60

6 unknown none 70

6 unknown none 70

8 unknown none 35

8 unknown aromatic none 35

8 unknown none 45

8 unknown none 55

8 unknown none 45
14 unknown aromatic none 40

14 unknown none 40

See footnote on page 24.
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TABLE 5. TENTATIVELY IDENTIFIED VOLATILE ORGANIC COMPOUNDS (TICs)
DETECTED IN GROUND-WATER SAMPLES COLLECTED FROM
GROUND-WATER MONITORING WELLS AT THE FOREST GLEN
SECTION OF WRAMC DURING 8-10 FEBRUARY 1993, AND THEIR
ESTIMATED CONCENTRATIONS (Continued)

Amountin
micrograms
per liter
(ng/L)
Well Number Qrganic Compound CASNumber* Est. Conc.
14 unknown aromatic none 40
14 unknown none 90
14 unknown none 40
I5A unknown hy-rocarbon none 8
1SA 1 h-indene, 2,3-dihyd-1-methyl 767588 10
15A unknown none 20
|SA unknown none 8
|SA unknown none 8
15B benzene, ethyl 100414 20
1SB 1h-indene,2.3-dihyd- 1-methyl 767588 20
15SB unknown none 40
15B unknown none 20
15B unknown none 20
16 1 h-indene, 2,3-dihydro 496177 3
16 1h-indene,2,3-dihyd-1-methyl 767588 7
16 1 h-indene, 2,3-dihy-1,6-dimet 17059482 8
16 unknown none 4
16 unknown none 3
101 1 h-indene, 2,3-dihydro 496177 25
101 unknown aromatic none 20
101 1 h-indene, 2,3-dihyd- |-methyl 767588 20
101 unknown none 20
101 unknown none 50
102 1 h-indene, 2,3-dihydro 496177 20
102 undecane 1120214 35

See footnote on page 24.
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TABLES5. TENTATIVELY IDENTIFIED VOLATILE ORGANIC COMPOUNDS(TICs)
DETECTED IN GROUND-WATER SAMPLES COLLECTED FROM
GROUND-WATER MONITORING WELLS AT THE FOREST GLEN
SECTION OF WRAMC DURING 8-10 FEBRUARY 1993, AND THLLR
ESTIMATED CONCENTRATIONS (Continued)

Amount in
micrograms
per liter
(ng/L)
Well NunQrganic Compound CAS Number* Est. Cong,
102 unknown aromatic none 25
102 aromatic nonc 35
102 unknown hydrocarbon none 30
103 | h-indcnc, 2,3-dihydro 496177 25
103 unknown aromatic none 20
103 1 h-indcnc, 2,3-dihyd- 1-methyl 767588 20
103 unknown none 45
103 unknown none 20
104 unknown hydrocarbon none 70
104 unknown aromatic none 35
104 unknown hydiocarbon none 45
104 unknown hydrocarbon none 55
104 unknown hydrocarbon none 35

* CAS number is derived from the Chemical Abstract Service.

3. The ground-water samples Nos. 15A and 15B were collected from the same well,
but at different times. Sample No. 1SA was collected immediately after purging at 1700 on
9 February 1993 using a stainless steel bailer. Sample No. 15B was collected at 0920 on
IO February 1993 after two bailers of water were removed from the well.

4. Ground-water contamination from No. 2 fuel oil as the result of spills or leaking
USTs was detected in wells Nos. 5, 6, 8, 14,15A,15B, 101, 102, 103, and 104 based on
the occurrence of naphthalene at 19, 28, 230, 60, 50, 72, 13, 130, 89. and 69 ug/L,
respectively. Naphthalene was also detected in the water sample from well No. 9 at 3 ug/L.
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However, a trace of naphthalene was detected in the field blank; therefore. the presence of
naphthalene may or may not be present in the water sample from well No. 9. Thereis no
drinking water standard for naphthalene.

5. The water sample from well No. 12 was the most contaminated, containing
benzene, toluene, ethylbenzene, and xylene BTEX) at 7,000; 6,100; 200; and 3,300 ug/L
(0O-Xylene and M& P-Xylene have been combined), respectively. Other volatile compounds
were also present in these three well samples (Table 4). Although BTEX occurs in fuel ail,
alarge quantity of BTEX detected in the ground water is a good indication of gasoline
contamination. Note that toluene was only detected in wells Nos. 11, 12. and 13.
According to the elevation of the water table, well No. 12 is the upgradient well for wells
Nos. 11 and 13 (see Figure 7). The BTEX quantity in the water sample from well No. | 1
was detected at 150, 420, 100, and 450 pg/L, respectively. The BTEX quantity in the water
sample from well No. 13 was detected at 570, 210, 81, and 460 ug/L, respectively (Table
4). Wells Nos. 11, 12, and 13 are located in an area where gasoline USTs were located and
later removed due to leaks. The water samples from wellsNos. 1, 2, 3, 7, 10, and 16 were
the least contaminated, although there were some TICs found in some of these water samples
(Tables 4 and 5). See Appendix F for alisting of all volatile organic compounds analyzed
and their respective detection limits.

6. Benzene detected in water samples from well No. 8 at 17 ug/L. well No. 11 at
150 ug/L, well No. 12 at 7,000 ug/L, well No. 13 at 570 ug/L. and well No. 102 at
27 ug/L exceeded the Nationai Primary Drinking Water Regulation (NPDWR) maximum
contaminant limit MCL) of § ug/L. Toluene detected in the water sample from well No. 12
at 6,100 ug/L exceeded the NPDWR of 1.000 ug/L (references 11 and 12).

VI. CONCLUSIONS.

A. Ten ground-water monitoring wells were drilled around and downgradient from a
leaking UST located near Building 500 by USAEHA personnel during 19-30 June 1989. Ten
additional ground-water monitoring wells were drilled in this same area by private
contractors in December 1992 and in February 1993 (paragraphs VAda and VA4b, this

report).

B. Ground-water flow direction is generally towards the west and southwest. The highest
ground-water elevation occurs in well No. § (paragraphs VASa ad VASb, this report).

C. An acrylic bailer was used to determine the amount of product floating on the water

surface within the 20 wells prior to the purging phase. A great deal of product was found in
well No. 8, as the bailer was full of weathered oil. A sheen about |/Id-inch thick, was
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found in welis Nos. 6, 101, and 104. Unmeasurable sheens were in wells Nos. 7, 14, 16,
102, and 103. There was a gasoline odor in well No. 11; however, there was no sheen
visible (paragraph VC1 , this report).

D. Ground-water contamination from No. 2 fuel oil was detected as the result of spillsor
leaking USTs in wells Nos. 5, 6, 8, 14, 15, 101, 102, 103, and 104 based on the occurrence
of naphthalene. Naphthalene was aso detected in the water sample from well No. 9 at
3 ug/L. However, atrack of naphthalene was detected in the field blank; therefore, the
presence of naphthalene may or may not be present in the water sample from well No. 9.
There is no drinking water standard for naphthalene (paragraph VD4, this report).

E. Well No. 12 was the most contaminated and contained very large quantities of BTEX.
Other volatile compounds were aso present in these three well samples. Although BTEX
occurs in fud ail, alarge quantity of BTEX detected in the ground water is a good indication
of gasoline contamination. Toluene was only detected in wells Nos. 11, 12, and 13.
According to the elevation of the water table, well No. 12 is upgradient of wells Nos. 11 and
13. Samples from wells Nos. 1, 2, 3, 7, 10, and 16 were the least contaminated (paragraph
VD5, this report).

F. Benzene detected in water samples from wells Nos. 8, 11, 12, 13, and 102 exceeded
the NPDWR MCL. Toluene detected in the water sample from well No. 12 exceeded the
NPDWR MCL (paragraph VD6, this report).

VII. RECOMMENDATIONS.

A. To ensure regulatory compliance with 40 CFR 280.40 and COMAR 26.10.01, a
contract should be immediately initiated for the State-approved precision testing of al
untested USTs at WRAMC.

B. To ensure good environmental engineering practice, the following possible
recommendations are made for WRAMC:

1. Pump and treat the ground water from wells Nos. 101, 102, and 104 in an
aternating fashion. Some of the treated ground water could be injected upgradient into well
No, 103 to force the contaminated water into these three wells.

2. Pump and treat the water from wells Nos. 11, 12, and 13 to remove the gasoline
and the weathered byproducts.
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C. Coordinate the data and interpretations presented in this report with the UST Division
of the MDE for their recommendations.

A\)cw;( C ’B“L

DAVID C. BAYHA, P.-G.
Hydrologist
Water Quality Engineering Division

APPROVED:

OHN W. BAUER, P.G.
Program Manager
Ground Water and Solid Waste
Management

%ﬁz A
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APPENDIX A

REFERENCES

1. Draft Copy of “ Master Plan Report for Walter Reed Army Medical Center, Main Section,
Washington, DC, prepared by Astore, Architects & Urban Designers, PC, under Contract
Number DACAS3 1-84-C-0089 by the COE, Baltimore District, 20 March 1989.

2. Draft Copy of “ Master Plan Report for Walter Reed Army Medical Center, Forest Glen
Section, Washington, DC, prepared by Astore, Architects & Urban Designers, PC, under
Contract Number DACA31-84-C-0089 by the COE, Baltimore District, 20 March 19809.

3. Memorandum, USAEHA, HSHB-ME-SH, 26 April 1990, subject: Environmental
Program Review No. 37-26-7146-90, Walter Reed Army Medical Center. Washington, DC,
10-21 July 1989.

4. Report No. 342, Installation Assessment of Headquarters, Walter Reed Army Medical
Center, Washington, DC, and Noncontiguous Sections Forest Glen, Silver Spring, Maryland,
and Glen Haven, Wheaton, Maryland, prepared by Environmental Science and Engineering,
Inc., for U.S. Army Toxic and Hazardous Materials Agency, June 1984.

5. Copy of Certified Letter to WRAMC, from Department of the Environment, State of
Maryland, 22 December 1992, subject: Notice of Violation NV-93-056.

6. Copy of Letter to Department of the Environment, State of Maryland, from WRAMC,
5 February 1993, subject: Reply to Notice of Violation NV-93-056.

7. Memorandum, USAEHA, HSHB-ME-SG, 30 November 1989, subject: Ground-\Water
Quality Study No. 38-26-0354-90, Forest Glen Section, Walter Reed Army Medical Center.
Washington, DC, 19-30 June 1989.

8. Title 40, Code of Federal Regulations (CFR), 1992 rev, Part 280, Technical Standards
and Corrective Action Requirements for Owners and Operators of Underground Storage
Tanks (UST).

9. Code of Maryland Regulations, Title 26 - Department of the Environment, Subtitle 10 -

Oil Pollution and Tank Management, Chapter 01 - Oil Pollution and Tank Management,
adopted effective 28 January 1985, as amended.
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10. Memorandum, USAEHA, HSHB-MESH, 26 April 1990, subject: Envimnmental

Program Review No. 37-26-7146-90, Walter Reed Army Medical Center, Washington, DC,
10-21 July 1989.

11. Fina Rule, Nationa Primary Drinking Water Regulations-Synthetic Organic Chemicals
and Inorganic Chemicals, Monitoring for Unregulated Contaminants; National Primary
Drinking Water Regulations Implementations; National Secondary Drinking Water
Regulaticns, 56 FR 3526, 30 January 1991.

12. Title 40, CFR, 1992 rev, Part 141, National Primary Drinking Water Regulations.
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APPENDIX B

PERSONNEL CONTACTED

WRAMC

I. Donald Stormcent, P.E., Envirusiniental Engineer, Planning and Environmental (P&E)
Division, Directorate of Engineering and Housing (DEH).

2. Jack Miller, P.E., Environmental Engineer, P& E Division, DEH.

3. David Henry, Construction Branch, EP&S Division, DEH.

4. James Robinson, Jr, Operations Foreman, Directorate of Logistics (DOL).
5. Michagl H. Shaw, Assistant Transponation Motor Officer, DOL.

STATE OF MARYIL AND REPRESENTATIVE

1. Kenneth D. Carter, Geologist, UST Divison? MDE.

2. Robert Day, Regional Environmental Inspector, Enforcement Section, UST Division,
MDE.

3. John J. Smiechowski, Regiona Supervisor, Enforcement Section, UST Division, MDE.
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APPENDIX c

DESCRIPTION OF FIELD METHODS

|. GENERAL. Detailed drilling logs are shown in Appendix D. The 10 ground-water
monitoring wells, installed by USAEHA personnel in June 1989, were constructed using
2-inch inside diameter (D), lo-feet long, schedule 40, polyvinyl chloride (PVC) pipe and
screen with flush-threaded joints. The well screens consisted of 0.010 or 0.020-inch factory-
installed slots. These wells were screened within and also above the water-bearing strat.
with 5- to 20-foot lengths of screen, and the tops of the well screen were set above the water
table to allow any free-floating No. 2 fuel oil to enter the well. The solid well pipe was
screwed on above the screens and a portion of this solid pipe was normally allowed to extend
above the ground surface. All the monitoring wells were gravel packed using size No. 3.
clean, 100-pound bagged gravel (silica rock) placed within the annular space between the
borehole walls and the well screen. A bentonite seal was placed above the sand generally
followed by cement, which was brought to the surface. A 6-inch ID, steel pipe, fitted with a
top and a welded hasp for subsequent locking with a padlock, was generally placed around
the 2-inch ID PV C pipe, and pushed into the cement. More cement was added both inside
the annular space between the steel and PV C pipe and outside the steel pipe. A generalized
diagram of the well construction is shown on Figure C-I. No attempt is mddc to describe
the drilling or well development methods of the 10 ground-water monitoring wells installed
by private contractors.

2. MONITORING WELL DEVELOPMENT. The monitoring well development of the 20
wells was accomplished by surging and bailing using a stainless stec! bailer. No water or air
was introduced into the monitoring well during development. In order to eliminate cross-
contamination from well to well, the stainless steel bailers were washed with Alconox®,
rinsed with tap water, and rinsed again with distilled water prior to their being used again.
For each monitoring well, the water level was determined using an electric (battery-operated)
water level indicator. The volume of standing water in each well was calculated from this
measurement (see Appendix E). Development was considered sufficient when the well was
purged three times the volume of the standing water in the well. or when relatively clean
water was retrieved from the well during development, However. the water did not alway-
become relatively clear during the bailing from these 20 wells. Some of the wells were
contaminaied with weathered No. 2 fuel oil or gasoline.

®Alconox is aregistered trademark of Alconox. Inc.. New York, New York.
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3. MONITORING WELL SAMPLING TECHNIQUES. Each well was sampled with a
Singlesample disposable bailer, suspended in most cases by the same dedicated plastic-lined
clothesline cord. Ground-water samples from each well were placed in three 40-milliliter
glass vials with a Teflon® septum for subsequent volatile (purgeable) organic analyses by this
Agency's laboratory.

®Teflon is a registered trademark of E.I. DuPont de Nemours and Co., Inc., Wilmington,
Delaware.
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APPENDIX D

DRILLING LOGS
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| NSTALLATI ON WVl t er

US arMy ENVI RONMENTAL HYG ENE ACGENCY
DRI LLI NG LOG

(The proponent of

Reed Arnv_Medi cal

this form is HSHB-ES)

Center. Forest den Section

PROJECT NUMBER 38-26-0354-89

LOCATI ON 65_f

eet sout heast of

south _corner

of Buildina 500

DATE 20-21 June 1989
GEOLOAQ ST David C. Bavha

DRI LLERS Bill Smthson & Richard

(Laboratory) _ Hanmmond (AEHA) ., Luci us Manarum
DRILL RIG Mbile B-53 w 6-inch Gene Hawkins., & Walker Rollins
hol | ow stem auger ~ BORE HOLE VeIl No. 1
SAMPLE
DEPTH TYPE DESCRI PTI ON REMARKS
Grayi sh-brown, silty, |oany, No oil odor.
— m caceous, clayey soil, with sonme|Easy drilling.
sand and small gravel. Medium
)k — damp, somewhat plastic.
' —{split-|Gneissic to schistic saprolite. [No oil odor.
spoon |White to yellow sh-tan, |ight Easy drilling.
— sanmpl e |brown and dark brown in color in
2.5 to|some portions ofthe sanple.
5/ — 5 feet [Muscovite and biotitem Ca,
quartz grains, and clay in place
— as it appears in gneiss and/or
schist.  The clay is the result
— of in-place weathering ofthe
feldspars. A |large anmount of
— mca found in silt size particles
The quartz grains range In size
— fromfine silt to sand size.
lol__.
—
13.85 Top of Water Y/
] No ol |l odor
Easy drilling.
15/
Soil {Sane as above. Contains 1/2to |[No oil odor.
—{sample|3/4-inch chert gravel. Sonmewhat har der
- 15-17’ drilling (chert)
Soil |[Gneissic to schistic saprolite. Ol odor on
—|sample:|Same as above from 2.5 to 15 feet [auger. Easy
17-18’ drilling.
..20!
AEHA Form 130, 1 Nov 82
Repl aces HSHB Form 78, 1 Jun 80, which will be used.
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US armMy ENVI RONMENTAL HYG ENE AGENCY
DRI LLI NG LOG

(The proponent of this form is HSHB-ES)

| NSTALLATI ON '
PRQJECT NUMBER 38-26- 0354- 89 DATE 20-21 June 1989
LOCATI ON 65 feet southeast of GEOLOG ST David C Bavha
south corper of Building 500 DRILLERS Bill Smithson & Richard
(Laboratory) nd (AEHA), Luci angrum,
DRILL RIG Mobile B-53 w 6-inch GeneHawkins. & WAlker Rollins
hol | ow st em auger BORE HOLE Wll No. 1
SAMPLE
DEFTH| TYPE DESCRI PTI ON REMARKS
20'
Same as above. G| odor present
21.5" .
—Soil |Sane as above. G| odor present
sample
— 21.5’
to
— 23.57/
25/ Bottom of Hol e

Added 20.0 feet of 0.010-inch screen and 6.9 feet

of solid PVC casing. _Total amount of PVC pipe in

hole is 26.9 feet. There is 2.4 feet of solid PVC

casi ng above ground and 4.5 feet of solid PVC

: caS|n? bel ow ground. The top of the screen is at
4.50 teet below the ground surface.

|
Added 3 each 100-1b bags of sand. Top of sand at
3.0 feet below ground surface. Added 1/2 bucket
of bentonita. Top of drybentonite atl.0 foot
bel ow ground level. Added sufficient water to
hydrate the bentonite. After bentonite seal was
conplete, the rest of the hole was later grouted tc
the surface and protective steel casing was added.

AEHA Form 130, 1 Nov 82 _ _
] Repl aces HSHB Form 78, 1 Jun 80, which will be used.
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US ARMY ENVI RONMENTAL HYQ ENE AGENCY
DRI LLI NG LOG

{The proponent of this form is HSHB-ES)

| NSTALLATI ON
PROJECT NUMBER 38-26-0354-89

LOCATION 75 feet east from

No. 1.
at Broo

Next to boundarv fence
keville Road.

DRILL RIG Mb

e
DATE 21 June 1989
GECLOGA ST David C Bavha
DRI LLERS Bill Smithson & Richard
Hammond (AEHA), Lucius Maparum

ile B-53 w6-inch Gene Hawkins. & Walker Rollins

hol | ow St em auger

BORE HOLE Vl|l No. 2

SAVPLE
YEPTH| TYPE DESCRI PTI ON REMARKS
3lacktop driveway. Bank gravel.
1.4’ -
srayish-brown, silty, loamy, Jo oil odor.
ni caceous, clayey soil, with some|zasy drilling.
sand and smal | -si zed gravel.
Yedi um dry, not plastic.
3aprolite (sane as in well No.1l
vith sone smal |l -sized gravel an
3/ ~————— | 3and., :
Saprolite (same as in well No. 1) [Jo oil odor.
— with small-sized gravel (l/4-inch|zasy drilling.
liameter and sand.  Medium dry,
— not plastic.
B! Tl
Bag |Light tan to orangeish-brown in |[Nooil odor.
—]sample | color. Cayey silt with some Easy drilling.
8-10' |small-sized gravel and sand.
107
Saprolite (sanme as in well No. 1) [Nooil odor.
— Medi um dry, not plastic. Easy drilling.
15/ —
l5.26 [ | - TOp oOf wWater v
] No oi | odor.
_ Harder drilling,

107

AEHA Form 130, 1 Nov 82 _ _
Repl aces HSHB Form 78, 1 \]Durg1r 0, which will be used.



US ARMY ENVI RONVENTAL HYGQ ENE AGENCY
DRI LLI NG LOG

(The proponent of this form is HSHB-ES)

| NSTALLATI ON WAl ter Reed Annv_Medical Center., Forest den _Section

PRQJECT NUMBER 38-26- 0354- 89 DATE 21 June 1989
LOCATION 75 feet east from GEOLOG ST David C. Bavha
No. 1. Next to boundarv fence DRI LLERS Bill Smthson & Richard
__B oxeV jie Read. Hammond (AEHA), Luci us Mangrum,
DRI LL RIG Mobile B-53 W 6-inch Gene Hawkins, & \Walker Rollins
hol | ow stem auger BORE HOLE Wll No. 2
SAVPLE
%glp'rn TYPE DESCRI PTI ON REMARKS
Split |saprolite. Dry to nmoist, sonmewhat plastic. Very
21’ — spoon .. . aillling.
Saprolite, nediumdry, not No oil odor.
pl asti c.
23’
Sanme as above. Medium dry, not Easier drilling.
pl astic. No oil odor.

(Fewer returns)
25/—.—-

27.5' —-30ttom of Hole

Added 20.0 feet of O O Oinch screen and 10.0 feet
of solid PVC casing. Total amount of PVC pipe in
hole is 30.0 feet. There is 2.34 feet ofsolid
PVC casing above ground and 7.66 feet of solid
PVC casing bel ow ground. The top ofthe screen is
at 7.66 feet below the ground surface.

Added 3 each 100-1b bags ofsand. Top of sand at
at 2.7 feet below ground surface. Added 1/2
bucket of bentonite. Top of dry bentonite at 1.0
foot below the ground surface. ~Added sufficient
water to hydrate the bentonite. After bentonite
seal was conplete, the rest of the hole was |ater
grouted to «he surface and protec ive steel casing
was added.

AEHA Form 130, 1 Nov 82
| Repl aces HSHB Form 78, D15Jun 80, which will be used.




| NSTALI ATl ON
PRQJECT NUMBER 38-26-0354-89 DATE 22 June 1989

US ARMY ENVI RONMVENTAL HYGQ ENE AGENCY

DRI LLI NG LOG

(The proponent of this form is HSKB-ES)

ate

LOCATI ON 120 feet west of BI dg ST David &> Bavyha
MA@@M Q DRI LLERS Bil. smithson & Richard
rline of R n Hammond (AEHA) . Luci us Mangrum,
DRILL R G M)r. Gene Hawkins, & Walker Rollins
hol | ow stem auaer BORE HOLE \Wll No. 3
SANPLE
DEPTH TYPE DESCRI PTI ON REMARKS
G avel backfill, 1 to I/Z-inch in|Easy drilling.
— size and decreasing downward to |No oil odor.
sand, silt, and clay. Dry
4’
Saprolite. Danp, somewhat Easy drilling.
5/ — pl asti c. No oil odor.
6[
Light tan to orangei sh-brown Easy drilling.
- sandy, clayey silt with mica. No oil oder.
Dry
107
—
~
15/ —
167 —
Brown with gray streaks. Easy drilling.
— Slapr?Hte Danp to noist, mediumNo oil odor.
astic
18' —~ P S 7
18.6° Top of Water . 4
Dark gray-brown saprolite. Mist |Easy drilling.
to wet, plastic. No oil odor.
20°

AEHA Form 130, 1 Nov 82
Repl aces HSHB Form 78, 3 Jun 80, which will be used.




US ARMY ENVI RONMENTAL HYG ENE ACGENCY
DRI LLI NG LOG

(The proponent of this form is HSHB-ES)

| NSTALLATION Walter Reed Army Medical center. FOr est  Glen Section
PRQIECT NUMBER 38-26-0354-89 DATE 22 June 1989

LOCATI ON _120 feet west of Bldg GzoroGgisT David C. _ _Bavha
504 and 59.4 feet northwest of DRI LLERS Bill Smthson & Richard

centerline of Robert G ant Road Hammond (AEHA), Lucius Manarum
DRILL RIG Mobile B-53 w6-inch CGene Hawkins, & Walker Rollins
hol | ow stem auger BORE HOLE Well No, 3
SAMPLE
DEPTH| TYPE DESCRI PTI ON REMARKS
20’ T
same as above.
]
-
22.5". -
— Medium brown to orangei sh-brown |Harder drilling.
saprolite. bry. No oil odor.
25'.——
26" Bottom of Hole

Added 20.0 feet of O A Oinch screenand 9.7 feet
of solid PVC casing. Total amountof PVC pipe in
hole is 29.7 feet. There is 2.21 feet of solid
PVC casi ng above ground and 7.49 feet of solid PVC
casi n? bel ow ground. The top of the screen is at
7.49 feet bel ow the ground surfacel.

- Added 2 and 374 100-1b bags of sand. Top of sand
at 5.5 feet below ground. Added 1/2 bucket of
bentonite. Top of dry bentonite at 3.3 feet bel ow
ground |l evel. Added sufficient water to hydrate
the bentonite. After bentonite Seal was conplete,
the rest of the hole was later grouted to the
surface and protective steel casing was added.

AEHA Form 130, 1 Nov 82

Repl aces HSHB Form 78, 1 Jun 80, which will beused.
D-7



US ARMY ENVI RONVENTAL HYG ENE AGENCY
DRI LLI NG LOG

(The proponent of this form is HSHB-ES)

| NSTALLATION WAlter rReed Army Medical Center, Forest (3 en Section

PRQJECT NUMBER 38-26-0354-89  DATE 22 June 1989
LOCATION 107 feet fromthe GEOLOG ST David C Bavha
north-north rner of Blda., DRILLERS Bill Spnithson & Richard
o1l nd (AEHA), Luci narum
DRILL RIG Nobile B-53 w6-inch Gene Hawkins, & Walker Rollins
hol | ow st em auger BORE HOLE well No. 4
SAVPLE
DEPTH TYPE DESCRI PTI ON REMARKS
park brown to medium brown clayey |Easy drilling.
— silt. Mist, plastic. No oi |l odor.
2’ . . . .
Li ght qray-brown saprolite with |Stiff drilling.
— mica. Slightly noist but alnost [No oil odor.
dry. Not very plastic.
5/ ——
10/ —j
15/ —
17
sray-brown to dark tan saprolite, |stiff drilling.
— sand, silt, and mca. Dry to io oi|l odor.
slightly noist.  Not very plastic
20’

AEHA Form 130, 1 Nov 82

Repl aces HSHB Form 78, J%n 80, which will be used.
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US ARWY ENVI RONMENTAL HYGE ENE AGENCY
DRI LLING LOG

(The pron~onent of this form is HSHB-ES)

| NSTALLATION Walter Reed Armv Medical Center. Forest A en Section
PRQIECT NUMBER 38-26-0354- 89 DATE 22 June 1989

LOCATI ON 107 feet from the GEOLOCE ST David C Bavha
north-northeast corner of Blda, DRILLERS Bill Snithson & Richard

511 Hammond (AEHAY, Lucius Manurum
DRILL RIG M bile B-53 w6-inch Gene Hawkins & WAlker Rollins
& Qw _stem auuer BORE HOLE \Wll No. 4
SAVPLE
)EPTH| TYPE DESCRI PTI ON REMARKS
ol
Sane as above..
25I__
30/— Medi um to hard
drilling. No
— oi | odor.
30.3 Fop of Water v
35—
—
—
397 :Bot t om.of Hol e
AEHA Form 130, 1 Nov 82 , _
) Repl aces HSHB Form 78, 1 Jun 80, which will be used.
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US ARMY ENVI RONMVENTAL HYGQ ENE AGENCY
DRI LLI NG LOG

(The proponent of this form is HSHB-ES)

| NSTALLATI ON Wal ter Reed armv Medical Center. Forest den Section
PRQJECT NUVBER 38-26-0354-89 DATE 22 June 1989

LOCATION 107 feet from the CEOLOG ST David C.Bavha
north-northeast corner of Blda. DRILLERS Bill Smthson & Richard
Blla m mo n d (AEHA), L u Cc i U s Manar um.,
DRILL RIG Mbile B-53 wd-inch Gene Hawkins, & Walker Rollins

hol | ow st em auger BORE HOLE Wll No. 4
SAMPLE
DEPTH| TYPE DESCRI PTI ON REMARKS

Added 20.0 feet of OO Oinch screen and 20.0 feet
of solid PVC casing. Total anmount of PVC casin

in hole is 40.0 feet. There is 2.32 feet of solid
PVC casing above ground and 17.68 feet of solid
PVC caS|n? bel ow ground. The top of the screen is
at 17.68 feet below the ground surface.

Added 3 and 172 100-1b bags of sand. Top of sand
at 15.6 feet below ground. ~ Added 1/2 bucket of
bentonite. Top of dry bentonite at 13.7 feet

bel ow ground surface.  Added sufficient water to
hydrate the bentonite. After bantonite seal was
conplete, the rest of the hole was later grouted
tgdtdhe surface and protective steel casing was
added.

AEHA Form 130, 1 Nov 82
Repl aces HSHB Form 78,D110Jun 80, which will be used.



US ARWY ENVI RONVENTAL HYG ENE AGENCY

DRI LLI NG LOG

(The proponent of this form is HSHB-ES)

| NSTALLATI ON WAl ter Reed Arm
PRQJECT NUMBER 38-26-0354- 89 DATE 23 June 1989

LOCATI ON

AhQuL_ZQ_LﬂﬂL_SMlii_m
Nw side and 40 feet NWfrom NW
side of Building No., 500

GEOLOE ST David C Bavha

AEHA

DRILL RIG Mbile B-53 w6-in

hol | ow St em auger

DRI LLERS Bill Sm IIJSQD & Richard
E _McEntire

—(WRAMC)
BORE HOLE Well No. 5 ]

SAMPLE
DEPTH| TYPE DESCRI PTI ON REMARKS
0.5° ‘Top soil and .
Reddi sh-brown to nedi umgrayish- |Easy drilling.
orown saprolite. Mist to wet. No oil odor.
Pl astic.
61—
‘7)
«Srayi sh-brown saprolite. . Danmp Stiff drilling.
to noist. Sonewhat plastic. No oil odor.
3. 81' Top of Water v
10/
| - -
12
Soil [:Sane as above. Stiff drilling.
— Sample Q| odor present.
12-14"
157
soil [iDarker gray than above to dark Q0| odor present:
— Sanplle|gray-brownsaprolite. Wt to Stiff drilling.
i15-27%|-very nmoist, plastic.
17
‘Same coloras above but dryer Stiff drilling.
— ‘t han above. Ol odor present.
.20I
AEHA Form 130, 1 Nov82
Repl aces HSHB Form 78, 1 Jun 80, which will be used.
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US ARMY ENVI RONVENTAL HYQ ENE AGENCY
DRI LLI NG LOG

(The proponent of this form is HSKB-ES)

| NSTALLATI ON Wal it er, Read. army MVedi cal cCenter., F
PRQIECT NUMBER 38-26-0354-89 DATE 23 June 1989

LOCATI ON About 20 feet SW from GEOLOG ST ~pavia T. Bavha
NWside and 40 feet NWfrom NW DRILLERS Bill_Smishggn___Elghg:Q
side of Building No. 500 Hammond (AEHA) ., Eugene McEntire
DRILL RIG Mohile B-53 w6-inch gnd Walker Rollins (WRAMC)
hol | ow st em auger BOR HOLE We] No. 5
SAMPLE
DEPTH| TYPE DESCRI PTI ON REMARKS
»-20'
Soil |[Same as above. Wt to noist, Stiff drilling.
— sample|pl astic. G| odor present.
20-22"
22
same as above. Stiff drilling.

— G| odor present:

27 -Bottom of Hol e

Added 20.0 feet of 0.010-inch screen and 8. 85 feet.
~— of solid PVC casing. Total anount of PVC pipe in

hole is 20.85 feet. There is 3.01 feet of solid
—] PVC casing above ground and 5.84 feet of solid PVG

caS|n? bel ow ground. The top of the screen is at
— 5.84 teet below the ground surface.

— Added 2 and 1/2 100-1b bags ofsaAd Top of sand
at 3.0 feet below the ground surface. Added 1/2
— bucket of bentonite. Top of dry bentonite at 1.0
foot below ground surface. Added sufficient water.
— to hydrate the bentonite. After the bentonite
seal was conplete, the rest of the hole was |ater
— groutr 1 to the surface and protecyijve steel casing
‘was added.

aTHA Form 130, 1 Nov 82
Repl aces HSHB Forn178,D;];un 80, which will be used.




US ARMWY ENVI RONMENTAL HYG ENE AGENCY
DRI LLI NG LOG

(The proponent of this form is HSHB-ES)

| NSTALLATI ON \Malter

Reed Army__Medi cal

Center. Forest d en Section

PROQJECT NUMBER 38-26-0354-89
LOCATI ON north-
east from northeast side of
Building 512

DRILL RIG Mbile B-53 w 6-inch

DATE 23 June 1989

GEOLOG ST David C_Bavha
DRI LLERS Bi'll Smithson & Richard
Hanﬂ:Dnﬂ_LA_nnAL_andJAaLkar—

hol | oW stem auger BORE HOLE WeII No. 6
SAMPLE
DEPTH TYPE DESCRI PTI ON REMARKS
0.5 Top S0i | . :
Medi um gray saprolite. Moist, No oil odor
pl asti c. present.  Easy
drilling.
31
soil |[sameas above. gl o?Ijo.rI resent..
4.77'{Sample asy drilling.
3-5' Top of Water- Q
57 :
Sane as above. G| odor present.
Har der drilling.
|
8" wu - - - .
Soil |sameas above, but dryer than above. Q| odor is
9 —|Sample —~stronger,—
Medi um grayt 0 grayi sh- brown Harder drilling.
10 # — saprolite. Danp to dry, not very
pl asti c.
14
Probabl e water-bearing aquifer. Easier drilling.
15/ — Ol odor present.
Water started
flowng from
hol e.
187
Sane as above.
-20'

AEHA Fora 130, 1 Nov 82

Repl aces HSHB Form 78, 1 Jun 80, which will be used.
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US ARMY ENVI RONVENTAL HYG ENE AGENCY
DRI LLI NG LOG

(The proponent of this form is HSHB-ES)

INSTALLATION

PRQIECT NUMBER 38-26-0354-89
LOCATI ON — GodFsT p

avid C Bavha
DRI LLERS Bill Smil;chson & Richard
e

Building 5 d_(AEH a_n _d W_a | r
DRILL RIG Mok - S (WRAMC

)
hol | ow st em auaer BORE HOLE Wll No. 6

SAVPLE
YEPTH | TYPE DESCRI PTI ON REMARKS
20/ -
Sane as above.
25[.__.
277 Bott om of Hol e

Added 20.0 feet of 0.020-inch screen and 7.19 feet
of solid PVC casing. Total amunt PVC pipe in
hole is 27.19 feet. There is 2.92 feet of solid
PVC casing above ground and 4.27 feet of PVC casin
bel ow ground. The top of the screen is at 4.27

feet bel ow ground.

|

Added 2 and 1/2- 100-lb bags of sand. Top of sand
at 3.0 feet below ground surface. Added 1/2
bucket of bentonite. Top of dry bentonite at 1.0
foot bel ow ground surface. Added sufficient water
to hydrate the bentonite. After bentonite seal
was conplete, the rest of the hole was later
grouted to the surface and protective steel casing
Was added.

AEHA Form 130, 1 Nov 82 _ _
Repl aces HSHB Form 78, Dllglun 80, which will be used.



US ARWY ENVI RONVENTAL HYG ENE AGENCY
DRI LLI NG LOG

(The proponent of this form is HSHB-ES)

| NSTALLATI ON walter Reed Arnv_Medical Center., Forest 3 en Section
PRQJECT NUMBER 38-26-0354-89 DATE 24 June 1989
LOCATI ON About 45 feet north GEOLOG ST David C. Bavha

fromthe -orth corner of DRILLERS Bill Smthson & F.chard
Building 512 Hammond (AEHA), Wl ker Roli.ns
DRILL RIG Mbile B-53 w6-inch and Janes Henslev (WRAMC)
hol | ow stem auger BORE HOLE Well No. 7
SAMPLE
DEPTH| TYPE DESCRI PTI ON REMARKS
0.5 . Top Soi
Medi um gray to grayi sh-brown No oi |l odor.
saprolite wth sone gravel, sand, [Easy drilling.
and clayey silt. Danp to noist,
medi um pl astic.
57—
5.81’ Top of Water v
7I
Medium to dark grayish-brown Slight oil odor
— (Mostly gray-brown saprolite with|when compared to
some gravel. Dry to damp, well No. 6. No
- somewhat plastic. soil sample
collected.
10—
157
Sane as above. Harder drilling.
— Slight oil odor
but fainter than
17/ above
Light to medium grayish-brown to ) Sight oil odor
- light to nmediumgray saprolite. but fainter than
Dry to moist, not very plastic. above.

20’

AEHA Form 130, 1 Nov 82
Repl aces HSHB Form 78{)_%5Jun 80, which will be used.




US ARMY ENVI RONMENTAL HYG ENE AGENCY
DRI LLI NG LOG

(The proponent of this form is HSHB-ES)

| NSTALLATI ON Walter Reed Army '
PRQJECT NUMBER 38-26-0354-89 DATE 24 June 1989
LOCATI ON About 45 feet north GEQLOG ST David C Bavha
fromthe north corner of DRILLERS Bill Smithson & Richard
Buildina 512 Hammond ¢(AEHAY, WAl ker Rol lins
DRILL RIG Mobile B-53 w 6-inch n nsl ev_(WRAMC
hol | ow st em auger BORE HOLE Well No. 7
SAMPLE
DEPTH TYPE DESCRI PTI ON REMARKS
20"
same aS above.
22° Bottom Of Hol e

Added 10.0 feet of 20.0-inch screen and 11.52 feet
of solid PVC casing. Total amount of PVC pipe in
hole is 21.52 feet. There is 2.89 feet of solid
PVC casi n% above ground and 8.63 feet of solid PVC
casing below ground. The top of thescreen is at
8. 63 feet bel ow ground.

Added 2 each 100-1bbags of sand. Top of sand at
6.0 feet below ground surface. Added 1 bucket of
bentonite. Top of dry bentonite at 2.5 feet bel ow
ground surface. Added sufficient water to hydrate
the bentonite. After bentonite seal was conplete,
the rest of the hole was |ater grouted to the
surface and protective steel casing was added.

AEHA Form 130, 1 Nov 82

Repl aces HSHB Form 78,

ot Jun 80, which will be used.




US ARMY ENVI RONMENTAL HYG ENE AGENCY
DRI LLI NG LOG

(The proponent of this form is HSHB-ES)

| NSTALLATI ON Walter Reed Arnv Medical Center, Forest den Section
PRQJECT NUMBER 38-26-0354-89 DATE 24 June 1989

LOCATI ON About 45 feet SWirom GEOLOQ ST David C Bavha
fromwest corner of Blda, 500 & DRILLERS Bill Smithson & Richard
about 50 f~et NE of Well No. 6 Hammond (AEHAY, VWAl ker Rollins
DRILL RIG Mobile B-53 w6-inch and Nelson Rutherford (WRAMC)

hollow stem auger ~ BORE HOLE \ell No. 8

SAVPLE
DEPTH| TYPE DESCRI PTI ON REMARKS
Brown to nedium brown topsoil andijicasy drilli ng.
weat hered saprolite. Mist, INo oi | odor.
pl astic.
3
Dark to nmedium gray saprolite. jasy drilling.
Moi st, plastic. «Slight oil odor.
©Odor stronger
57— ithan in well No.
7 but less than
6! in well No. 6.
Same as above. (3radually
joecoming nor mal
drilling.
|
9.85 Top of Water v
10
14 =
Medi um grag to brownish-gray :Stronger oil
:15' — saprolite but nore brown than .odor_than above.
Split u-bove Medi um pl asti c. /.St ronger oil
-B 50c1>;1| Sane as above. .odor t han above.
IHar der drilling.
:18' =4
Soi | Gay to medium gray saprolite. 0il odor. Not as
;19’7 — Samplel[Not as noist than above. Pl asticilstrona as above,
from |[Same as above. 0il odor but not
207 as strong as above.

AEHA Form 130, 1 Nov 82
] Repl aces HSHB Form 78, D% 7Jun 80, which will be used.




US ARW ENVI RONVENTAL HYQE ENE AGENCY
DRI LLI NG LOG

(The proponent of this form Is HSHB-ES)

| NSTALLATI ON entce

PRQIECT NUMBER 38-26-0354~89  DATE 24 June 1989

LOCATI ON About 45 feet SWefrom GEOLOG ST David C_ Bavha

from west coner of Bldg. 500 & DRILLERS Bill Smthson & Richard

eco et NE of Well No. 6  Hammond (AEHA), Walker Ro lins

abouf ZE0 et
DRI LL RIG Mobile B-53 w/é6~inch and Nelson Rutherford (WrRaMc)
holBow Rtem atthe¥L E =~ We | NO . 8
SAVPLE
JEPTH | TYPE DESCRI PTI ON REMARKS
207
out si de| Same as above, but moist to alnmost Q1 odor but
of auger. wet. Hghly plastic. Contains |not as strong as
Black | a thin gravél |ayer. found in the
22/ -10 dark depth from14 to
br own 18 feet. Real
—{oil hard drilling.
stain.
25' Bottom of Hol e

= |Added 5.0 feet of o0.010~inch screen on bottom

fol | owed bly' 10 feet of 0.020-inch screen and 10.0
feet of solid PVC casing. The total anount of PVC
inthe hole is 25.0 feet. There is 2.90 feet of
solid PVC casing above the ground and 7.10 feet of-
solid PVC casi n% bel ow ground. The top of the
screen is at 7.10 feet Dbel ow ground.

Added 3 each 100~1b bags of sand. Top of sand at
5.0 feet below ground surface. Added 1 bucket of
sucket Of bentonite. Top of dry bentonite at 2.3
feet bel ow ground. Added sufficient water to

hydrate the bentonite. After bentonite seal was
conplete, the rest of the hole was |ater grouted
tgdtdhe surface and protective steel casing was

added.

AEHA Form 130, 1 Nov 82

Repl aces HSHB Form 78, 1 Jun 80, which will be used.




US ARMY ENVI RONMENTAL HYG ENE AGENCY
DRILLING LOG

(The proponent of this form is HSHB-ES)

| NSTALLATI ON walte ; I —Center, Forest Glen Section
PRQIECT NUVBER 38-26- ()354 89 DATE 25 June 989

LOCATI ON About 19 feet north CEOLOG ST DaVI d C Bavha
fromnorth corner of Building _ DRILLERS

508, Hammond (AesA), Dan Hogan, Rocer
DRILL RIG Mobile B-53 w6-inch Cark and Nelson Rutherford
auger BORE HOLE Well No. 9 - -
SAVPLE
DEPTH| TYPE DESCRI PTI ON REMARKS
0.5 Top soilr _Em,f:mélm_gr—
Medi um brown silty, sandy, No o or
saprolite. Dry to danp.” Not Medi um hard
pl astic. dr||||ng
3I
Sane as above. Easier drilling
t han above. No
oi | odor.
5/ —
> S b
ame as above. Medi um hard
10/ — v drilling. No
10.49'———|-Top of M\ater oil odor.,—— -
— i
15" —
16’ =
Medi um brown to brown saprolite. |Medium hard
— Mbi st, very plastic. drilling. No
oi | odor.
20'

AEHA Form 130, 1 nNov82
Repl aces HSHB Form 78, D19]un 80, which will be used.




US ARMY ENVI RONMENTAL HYGQ ENE AGENCY
DRI LLI NG LOG

(The proponent of this form is HSHB-ES)

| NSTALLATION Walter Reed Arnmv Medical Center. Forest dd en Section
PRQIECT NUMBER 38-26-0354-89 DATE 25 June 1989

LOCATI ON About 19 feet north GEOLOGE ST David C. Bavha

from north corner of Building DRI LLERS Bill Smthson & R chard

508. Hanmmond (AEHAY, Dan Hogan, Roser
DRILL RIG Mobhile B-53 w6-inch dark, and Nelson Rutherford
hol | ow st em auger BORE HOLE Well No. 9
SAMPLE
JEPTH| TYPE DESCRI PTI ON REMARKS
20!-.
22' Bott om of Hole

Added 10.0 feet of o0.020-inch screen and 14. 05

feet of solid PVC casing. Total ampunt of PVC
pipe in hole is 24.05 feet. There is 2.89 feet of
solid PVC casing above ground and 11.16 feet of
solid PVC casing below ground. The top of the
screen is at 11.16 feet bel ow ground.

Added 2 each 100-1b bags of sand. Top of sand at
9.0 feet below the ground surface. Added 1 bucket
of bentonite. Top of dry_bentonite at 5.0 feet
below ground. Added sufficient water to hydrate
the bentonite. After bentonite seal was conplete,
the rest of the hole was laergrouted to the
surface and protective steel casing was added.

AEHA Form 130, 1 Nov 82

Repl aces HSHB Form 78

t>2% Jun 80, which will be used



US ARMY ENVI RONMENTAL HYG ENE AGENCY
DRILLING LOG

(The proponent of this form is HSKB-ES)

| NSTALLATI ON  Walter Reed Army I\/Edl cal
PRQJECT NUMBER 38-26-0354-89  DATE 28 June 1989

LOCATI ON Ab_o_uJ_ZJ.D_f_eet_NE_o_f_ GEALOE ST : _
605 10 DRI LLERS ElllJEﬂLduﬂuLj Ri char

1l
t he MtrexrPool narkma ot Hammond (AEHAY. Nel son Rutherforg
DRI LL RIG Mobile B-53 w 6-inch (WRAM
hollow Sfemauaer BORE HO_E Well No. 10
SAMPLE
DEPTH| TYPE DESCRI PTI ON REMARKS
3.2 . %ﬂ.ﬁs%e_m%n% : . .
ushed stone 1.5 to 3-inches in qiameter. No oil
1.5° —sl_QQ.QL_Ea.SALd.I’_J.uinlg_., .
— Dark gray sandy, silty clay. No oil odor, but
There is occasional netal debris |[a must odor
- brought up in the auger. Easy drilling.
The auger drops
— very rapidly in
SOME zones.
5[ p——
7 _
Dark gray sandy, silty clay. No fuel odor.
— Alittle harder
dril I I ng.
10’—-—_
14.9' Top of Water V
lsl—_
—
-
5200

AEHA Form 130, 1 Nov 82 _ _
Repl aces HSHB Form 38, 51‘]”“ 80, which will be used.




US ARWY ENVI RONMENTAL HYG ENE AGENCY
DRI LLI NG LOG

(The proponent of this form is HSHB-ES)

| NSTALLATI ON Walter R Arm i .
PRQJIECT NUMBER 38-26-0354-89 DATE 28 June 1989
LOCATI ON About

210 feet NE of GEOLOE ST David C Bavha

the NE side of Building 605 in DRI LLERS ill Smthson & R chard

t he Mot or Poo

parking | ot . Hammond (AEHA)Y. Nel son Rutherford

DRILL RRG Mbile B~-53 w/6=-inch
hol | ow stem auger BORE HOLE Wll No. 10
SAMPLE
E)OEPTI— TYPE DESCRI PTI ON REMARKS
Same as above
25’ --Bottom of Hole

Added 10.0 feet of 0.020-inch screen and 16.0 feet
of solid PVC casing. Total amount of PVC pipe in
hole is 20.0 feet. There is 0.00 feot of solid
PVC casi ng above ground and 10.0 feet of solid PVC

casi n? bel ow ground. The top of the screen is at
10.2 feet below ground as the top of the solid PVC
Is at 0.2 feet bel ow ground.

\

Added 2 each 100-1b bags of sand. Top of sand at
7.5 feet below ground surface. Added 2 buckets of
bentonite. Top of dry bentonite at 0.5 feet bel ow
round. Added sufficient water to hydrate the
entonite. A flush-nmount top was fitted on the
tﬁp of Itlhe wel I so that vehicles could drive over
this well.

AEHA Form 130,
Repl aces HSHB Form 78, D12£un 80, which will be used.

1 Nov 82
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CONNELLY AND ASSO CIATES, INC.
TEST BORING FIELD LOG
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Ground-Water Quality Consultation No. 38-26-K1HT-93, 8-10 Feb 93

APPENDIXE

GROUND-WATER SAMPLING FIELD DATA LOGS.IEETS



GROUND- WATER DATA FI ELD DATA LOGSHEET

WELL ID:  WELL No. 1 | NSTALLATION: WVRAMC- FOREST GLEN SECTI ON

WATER LEVEL NMEASUREMENTS (before devel op| ng)
Date: 3 FEB_1993 Ti me: 6 3 7
a. Depth to water fromtop of casi ng 18. 35 fee:

b. Helght of PVC casing above ground surface: 2. 40 f eet
¢. Depth to water from ground surface: (a-b) 15.90  feet

Measuring method: electric neter

PURG NG
Date: _s8 FEB 1993 Time: 16 0 4
Equi pment (bailer or punp): STAINLESS STEEL BAILER
Inside dianeter of well: 2__inches

Conversion factors (CF): 2-inchwell-0.5, 4-inch well=2.0

3-well volunes = (_25,0 feet) - 15.2% feet) X_0.5
(total well depth) (depth to vvatg)r} (CF)

=g4.8 | | 0o n s
Amount actual ly purged: 4 0

Vel | punped/bailed dry? X ves __no
SAMPLI NG
Date: 8 FEB 1993 Time: 1718

Equi pnent  (bailer or punp): SINGLE SAMPLE BAILER

FI ELD MEASUREMENTS

Tenper at ur e: R Y o
pH: _S5.1
Conductivity: 0.227  mmhos/cm X 1000 = 227 umhos/cm
Di ssol ved Oxygen: ppm
COMMENTS :

F-2



GROUND- WATER DATA FI ELD DATA LOGSHEET

VELL ID: MELL No., 2 I NSTALLATI ON: WRAMC-FOREST—GHEN-SECGH-ON

WATER LEVEL MEASUREMENTS (befolre devel opi nTg)
Dat e: 8 FEB 1993 I me_ 6 35 (oot
a. Depth to water from top of casing: —8_

b. Helght of PVC casing above ground surface: —2.34  feet.
¢. Depth to water fromground surface: (a-b) —1Z-46 feet

I\/basuri ng nmet hOd e]_er*f ric_ _metor

PURG NG
Date: _8 FEB 1993 Ti me: 1645
Equi pment (bailer or punp): STAINLESS STEEL BAILER

I nside dianeter of well: 2___ inches

Conversion factors (CF): 2-inch well=0.5, 4-inch well=2.0

3~well volumes = (_27.5 feet') - _1%7.426  feet) X 0.5
(total well depth) (depth to water} (CF)

= . gal I ons

Amount actually purged_5
Vel | punped/bailed dry? _yes _X no

SAMPLI NG
Date: 8 FEB 1993 Ti me: 1704
Equi prent (bailer or punp): SINGE SAMPLE BAILER

FLELD NEASUREMENTS

Tenper at ure: 16.3 °C
pH: 5.0
Conductivity: 1.09 mmhos/cm X 1000 = 1090 pmhos/cm
Di ssol ved Oxygen: ppm

COMMENTS:




GROUND- WATER DATA FI ELD DATA LOGSHEET

IWELL |D. WELL No. 3 | NSTALLATI ON: WRAMC- FOREST GLEN SECTLON

WATER LEVEL MEASUREMENTS (before devel op| ng)
Date: 8 FEB 1993 T :
a. Depth to water fromtop of caSIn —21.23 feet
b. Height of PVC casing above groun surface: —2.21 feet
¢. Depth to water from ground surface: (a-b) __9. 2 feet

Measuring nethod: _electric neter

PURG NG
Date: 8_FEB 1993 Time: 15 5 0
Equi pment (bailer or punp): STAINLESS STEEL BAILER
Inside diameter of well: 2__jinches

Conversion factors (CF): 2-inch well=0.5, 4~inch well-2.0

3-well volumes = (_26.0 feet) = 1 2 feet) X 0.5
{total well depth) to water) (CF)

= __3.49 gal | ons

Amount actually purged: 2
Vel | punped/bailed dry? _X yes __no

SAMPLI NG
Date: 8 FEB 1993 Time: 1 _6_ 2 6

Equi prent (bail er or punp): SINGLE SAMPLE BAILER

FI ELD MEASUREMENTS

Tenper at ur e: 18 °C

PH: 5 . 8

Conductivity: 1.49 _ mmhos/em X 1000 = ymAd8Pcm
Di ssol ved Oxygen: ppm

COMMENTS .




GROUND- WATER DATA FI ELD DATA LOGSHEET

VELL ID.  MELL No. 4 | NSTALLATI ON: wWRAMC-FOREST GLEN SECTI ON

WATER LEVEL MEASUREMENTS (before devell%%|ong)

Dat e: 8 FEB 1993 Ti me:
a. Depth to water fromtop of casing: 32.84 feet

b. Height of PVC casing above ground surface: ___2.32 feet
c. Depth to water from ground surface: (a-b) 30, 52 feet

Measuring nethod: _electric neter

PURG NG
Dat e: 8 FEB 1993 Tine: 1618

Equi prent (bailer or punmp): STAINLESS STEEL BAILER
I nside dianeter of well: i2nc hes
Conversion factors (CF): 2-inch well=0.5, 4~inch well=2.0

3~well volumes = (_39.0 feet) - 30.52 feet) X _0.5
(total well depth} {depth to water} (CF}

= 4.24 gal | ons

Amount actual ly purged._5
Vel | punped/bailed dry? _yes _X no

SAMPLI NG
Dat e: 8 FEB 1993 Ti me: 1620

Equipment (bailer or punp): SINGE SAVPLE BAI LER

FI ELD MEASUREMENTS
Tenper at ure: 21. 6 ‘C
pH: 5 . 1

Conductivity: 0. 610 mmhos/cm X 1000 =umtios/cm
Di ssol ved Oxygen: ppm

COMMVENTS:

E-5




GROUND- WATER DATA FI ELD DATA LOGSHEET
JELL ID: WELL No. S5 | NSTALLATION: WWRAMC- FOREST GLEN SECTI ON

JATER LEVEL MEASUREMENTS (before developing)

Dat e: 9 FEB 1993 Time: _Q945
a. Depth to water from top of casin f 1980 e t

b. Height of PVC casing above groung' surface: 3,01 feet
c. Depth to water from ground surface: (a-b) 16.79 feet

Measuring nethod: electric meter

PURG NG
Date: _9 FEB 1993 Time: Q9 5 0O
Equi pment (bailer or punp): STAINLESS STEEL BAILER
Inside dianmeter of well: j2nc hes

Conversion factors (CF): 2-inch well=0.5, 4-inch well=2.0

3-well volunes = (__27.0 feet) - 16.79 feet% X _0.5
(total well depth) (depth to water {CF)

= 5.1 gal | ons

Amount actually purged: 5
Vel | punped/bailed dry? __yes _X no
SAMPLI NG
Date: 9 FEB 1993 Ti nme: 0955
Equi prent (bailer or punmp): SINGE saMPLE BAI LER

FI ELD MEASUREMENTS

Tenperature: ___17.5  *c
PH: __5.6
Conductivity: __69 mmhos/em X 1000 = __ 469 pmhos/cm
Di ssol ved Oxygen: _ ppm
COMMENTS :

E-6




GROUND- WATER DATA FI ELD DATA LOGSHEET
EELL ID: WELL NO. 6 INSTALLATION: WRAMC-EOREST GLEN SECT-ON

WATER LEVEL MEASUREMENTS (befofe devel opi ng)
Date: _10 FEB 1993 Ime:
a. Depth to water fromtop of casing: LlQ-ELef L
b. Hei ght of PVC casi ng above ground surface; =292 _ Teet
¢ Depth to water fromground surface: (a-b) 2.18f e et

Measuring nethod.—electric meter
I' URA NG
Date: 10 FEB 1993 Tim: 10 1 8

Equi prent (bailer or punp): STAINLESS STEEL BAILER
I nside dianmeter ofwell: 2__inches

Conversion factors (CF): 2-inch well=0.5, 4-inch well=2.0

3-well volumes' = (_27.0 feet) = £7e1& t ) X 0.5
ngjwdl epth) (depth to water) (CF)

= 9. .91 gal | ons
Amount actually purged: 1 Q

Vel | punped/bailed dry? __yes _X _no
SAMPLI NG
Dat e: 10 FEB 1993 Ti me: 1023

Equi pnent (bailer or punp): SINGLE SAMPLE BAILER

FI ELD MEASUREMENTS

Tenper at ure: 15.0 0
PH: Toee O i | vy )

Conductivity: 0.639 mmhos/cm X 1000 = 639 pmhos/cm
Di ssol ved Oxygen: ppm
COWMENTS:

G| odor and sheen present.

E-7



GROUND- WATER DATA FI ELD DATA LOGSHEET

VELL ID: WELL No, 7 I NSTALLATI ON: WRAMC FECREST GLEN SECTI ON

WATER LEVEL MEASURENMENTS (before developing)

Date: 1Q _ EEB 1993 Time: 1240
a. Depth to water fromtop of casing: 10. 25 feet

b. Hel ght of PVC casing above ground surface: —£.89 feet
c. Depth to water from ground surface: (a-b) —7.36. feet

Measuring nethod: electric neter

PURG NG
Date: 10 FEB 1993 Ti me: 1245
Equi pnent (bailer or punp): STAINLESS STEEL BAIILER
Inside dianmeter of well: [2nc hes

Conversion factors (CF): 2-inch well=0.5, 4-inch wel||-2.0

3-well volumes = (_2fe.¢ e t ) - _7.36 feet) X 0.5
(total well depth} (depth to water) {CF)

= 7.3 gal | ons

Amount actually purged.__7

Wel | punped/ bail ed dry? yes _X_no

SAMPLI NG
Date: 1 FEB 1 Ti me: 1315

Equi prent (bailer or punp): SINGE SAMPLE BAILER

FI ELD MEASUREMENTS

Tenper at ur e: 15. 7 0
pH: __ 5.8
Conductivity: _0.336  mmhos/cm X 1000 = __336 pmhos/cm
Di ssol ved Oxygen: ppm
COWMENTS:

E-8




CROUND- WATER DATA FI ELD DATA LOGSHFET

VELL ID: VWELL No. 8 | NSTALLATI ON: wraMc~-roOREST (3 EN SECTI QN

WATER LEVEL MEASUREMENTS (before devel opi ng)
Date: ¢ FEB 1993 Time:  _0940
a. Depth to water fromtop of casing: 15.84 feet
b. Height of PVC casing above ground surface: 2.90 f eet
c. Depth to water fromground surface: (a-b) 12.94 feet

Measuring et hod: _electric neter

PURGING
Date: 9 FEB 1993 Ti me: 0945
Equi prent (bailer or punp): STAINLESS sTEEL BAILER
Inside diameter of well: _2 _inches

Conversion factors (CF): Z-inch well=0.5, 4-inch well=2.0
3-well volumes = ( feet) = 22 .94 feet) X
(total we depths (depth to water) (CF)

= 6. 03 gallons

Amount actually purged: 6
Wl | punped/bailed dry? _X yes ___no

SAWPLI NG
Date: 9 FEB 1993 Time:

Equi prent (bailer or punp): SINGLE SAMPLE BAILER

FI ELD MEASUREMENTS

Tenperat ure: 19.7 ‘c
PH: _5.9
Conductivity: 1.00  mmhos/cm X 1000 = pmHO80cm
Di ssol ved Oxygen: ppm
COMMENTS:

E-9




GROUND- WATER DATA FI ELD DATA LOGSHEET
VELL ID: MELL No. 9 | NSTALLATI ON: _WC- FOREST GLEN SECTI ON

WATER LEVEL MEASUREMENTS (before devel oping)

Date: 9 FEB 1993 T|ne 0915
a. Deptun to water fromtoB £ casing 14. 79 feet
b. Height of PVC casing above ground surface: 2.89 feet

c. Depth to water from ground surface: (a-b) 1.90 feet
Measuring nethod: _electric neter

PURG NG

Date: 9 FEB 1993 Ti me: 0927

Equi pnent (bailer or punp): STAINLESS STEEL BAILER

I nside dianeter of well: 2 i nches

Conversion factors (CF): 2-inch well=0.5, 4-inch well=2.0

3-well volumes = (_22.0 feet) - __11.9 feet% X 0.5

(total well depth} (depth to water (CF})

= 5. 05 gal | ons

Amount actual ly purgea: 5
Vel | punped/bailed dry? __yes X no

SAMPLI NG
Dat e: 9 FEB 1933 Ti me: 0930
Equi prent (bailer or punp): SINGE SAVPLE BAI LER

FI ELD MEASUREMENTS

Temperuture: 13.8 *C

PH: o . O

Conductivity: 0. 267 mmhos/cm X 1000 = _ 267 . pgmhos/cm
Di ssol ved Oxygen: ppm

COMMVENTS:




GROUND- WATER DATA FI ELD DATA LOGSHEET

ELL | D MELL No. 10 | NSTALLATI ON; WRAMC-FOREST GLEN SECTI ON
JATER LEVEL MEASUREMENTS ( bef ore devel op| ng)
Date: 8 FEB 1993 0 0
a. Depth to water from top of ca5| ng: _15.65 feet
b. Height of PVC casing above ground surtace:i 0.2 feet
c. Depth to water from ground surface: (a-b) _15.85 feet

Measuring nmethod:—_electric meter

PURG NG
Date: 8 FEB 1993 Ti ne: 1105
Equi prent (bailer or punp): STAINLESS STEEL BAILER
Inside dianeter of well: 12nc hes

Conversion factors (CF): 2-inch well=0.5, s-inch well=2.0

3-well volunmes = (25. 0 feet) - __15.85 feet) X 0.5
(total well depth) (depth to water} (C€F}

= 4,58 gal | ons

Amopunt actual ly purged: £

Vel |l punped/bailed dry? __yes _X no

SAMPLI NG
Date: 8 _FEB 1993 Ti me_; 1130

Equi prent (bailer or punp): SINGE SAMPLE BAILER

FI ELD MEASUREMENTS

Tenper at ur e: None *C
pH: _5.6
Conductivity: 0. 940 mmhos/cm X 1000 =_940 Kunos/cm
Di ssol ved Oxygen: ppm
COMMENTS:

NO odor or sheen visible on acrylic bailer.




GROUND- WATER DATA FI ELD DATA LOGSHEET
VELL ID: MELL No. 131 | NSTALLATI ON: WRAMC-FOREST GLEN SECTI ON
WATER LEVEL MEASUREMENTS (before developing)
Date: 8 EEB 1993 Time: _1135
a. Depth to water fromtop of casing: _17..7.3  feet
b. Helght of PVC casing above ground surface: _* 0.2 _ feet
c. Depth to water from ground surface: (a-b) —17.93 feet
Measuring nethod: electric peter
PURG NG
Date: 8 FEB 1 9 O 3 Time: L1 4 0
Equi pment (bailer or punp): STAINLESS STEEL BAILER

I nside dianeter of well: [W4pn.c hes

Conversion factors (CF): 2=-inch well=0.5, 4-inch well=2.0

3-well volunes = ({ 3@ 1le t ) 17,93 feet) X _2.0
(total well depth} {depth to water} (CF})

= 24, 34 gal | ons
Amount actually purged: 24

Vel | punped/bailed dry? __yes _X no
SAMPLI NG

Dat e: 8 FFB 1993 Ti me: 1223
Equi prent (bailer or punp): SINGE SAMPLE BAILER

FI ELD MEASUREMENTS

Tenper at ur e: 18, 3 'C
pH: __ 5.3
Conductivity: _0.177 mmhos/cm X 1000 = 177 pmhos/cm
Di ssol ved Oxygen: ppm
COVMENTS: No sheen visible on acrylic ‘bailer; however,

there is an odor of possible gasoline..




GROUND- WATER DATA FI ELD DATA LOGSHEET
VELL ID: werL No. 22 | NSTALLATI ON:

AMe=FOREST GLEN SESTION

WATER LEVEL MEASUREMENTS (before devc:aL|4o iong)

Date: 8 FEB 1993 Ti ne:

a. Depth to water fromtoB of casing: _13.91 feet
b. Helght of PVC casing above ground surface: 2+ . 9 feet
c. Depth to water fromground surface: (a-b) _—16.81 feet

Measuring nethod: _electric neter

PURG NG
Date: _8 FEB 1993 Ti me: 1455
Equi pmrent (bailer or punp): STAINLESS S AILER
Inside diameter of well: 4 inches

Conversion factors (CF): 2-inch well=0.5, 4~inch well=2.0

3-well volumes = (_32.5 feet) - __JA 81 feet) X_2.0
(total well depth} (depth to water) ({(CF)

= __31.4 gal | ons
Anpunt actually purged: 3 1

Wel | punped/bailed dry? __ves _X no
SAMPLI NG

Date: 8 FEB 1993 Ti me: 1522

Equi prent (bailer or punp): SINGLE SAMPLE BAILER

FI ELD MEASUREMENTS

Tenper at ur e: 16.7 ‘C

pH: __ 6.0

Conductivity: 0. 297 mmhos/cm X 1000 =umhos/cm
Di ssol ved Oxygen: ppm

COWMMENTS:




GROUND- WATER DATA FI ELD DATA LOGSHEET

VELL ID: MELL No. 13 | NSTALLATI ON: WRAMC-FOREST (G FN SFCTI ON

WATER LEVEL MEASUREMENTS (before devel oping)
Date: 8 FEB 1993 Ti me:
a. Depth to water fromtop of casing: —13.90 feet
b. Height of PVC casing above ground surface: # 0.3  feet
c. Depth to water fromground surface: (a-b) 14.20 feet

Measuring nethod: _electric neter

PURG NG
Dat e: B FEB 1993 Time: 1 1 4 5
Equi prent (bailer or punp): - S T E E L
Inside diameter of well: [4nc hes

Conversion factors (CF): 2=-inch well-0.5, 4-inch well-2.0

3-well vol umes = (__30.6 feet) -~ _14.20  feet) X_2.0
(total well depth) (depth to water) (CF)

= 32. 8 gal | ons

Amount actual ly purged: 2 6

Vel | punped/bailed dry?_X ves ___no

SAMPLI NG
Dat e: 8 FEB 1993 Ti me: 1445

Equi prent (bailer or punp): SINGE SAVMPLE BAILER

FI ELD MEASUREMENTS

Tenper at ur e: __ 173  -c
pH: _5.8
Conductivity: 0. 322 mmhos/cm X 1000 = _322 gmhos/cm
Di ssol ved Oxygen: ppm
COMMENTS :

E-14



GROUND- WATER DATA FI ELD DATA LOGSHEET

VELL ID: WELL No. 14 | NSTALLATION: WRAMC- FOREST GLEN SECTION |

WATER LEVEL MEASUREMENTS (before devello%|7ng)

Date: 9 FEB 1993 Ti ne:
a. Depth to water fromtop of casing: 13,43 f=et
b. Helght of PVC casing above ground surface: ___2.88 feet
c. Depth to water from ground surface: (a-b) __10.55 feet
Measuring nmethod: electric neter
PURG NG
Date: 10 TEB 1 Ti me: 0910
Equi prent (bailer or punp): STAINLESS STEEL BAILER
Inside dianeter of well: 4 I nches

Conversion factors (CF): 2-inch well=0.5, 4-inch well=2.0

3-well volumes = _23.% feet) = _10.55 feet) X 2.0
(total well depth) {depth to water) {CF)

- 25.1 gal | ons

Amount actually purged: 2 7
Wl | punped/bailed dry? __yes _X no
SAMPLI NG
Date: _10 FEB 1993 Time: 0950
Equi pnent (bailer or punp): SINGLE SAMPLE BAILER

FI ELD MEASUREMENTS

Tenper at ur e: 16.4 *C
pH: - 6 . 3
Conductivity: 0.964 mmhos/cm X 1000 = __964 pmhos/cm
Di ssol ved Oxygen: ppm
COWMENTS:




GROUND- WATER DATA FI ELD DATA LOGSHEET

VELL ID: VELL Mo. 15 | NSTALLATI ON: WRAMC- FOREST GLEN SECTI ON

WATER LEVEL MEASUREMENTS ' (before devel opi n%)
Dat €: 9 FEB 1993 Ti e: 1 1 2
a. Depth to water fromtop of casing: _16.70  feet
b. Height of PVC casing above ground surface: —2.17  feet
c. Depth to water from ground surface: (a-b) —34.53  feet

Measuring method: _electric neter

‘PURGI NG
Date: 9 FEB 1993 (15A) Time: 10 1 9
Equi pnent (bailer or punp): STAINIESS STEFI BAILER (13A)
Inside dianeter of well: i4nc hes

Conversion factors (CF): 2-inch well=0.5, 4-inch well=2.0

3-well volunes = (__44.9 feet) - __14.53 feet) X_2.0
{total well depth) (depth to water) ({CF)

= 60.8 gal | ons
Amount actual ly purged: 6 5

well punped/ bai l ed dry? __yes _X no

SAMPLI NG

Date: Q9 FEB 1993 (15A) Ti me: 1700

_ 10 FEB 1993 (15B) 0920
Equi pment (bailer or punp): STAINLESS STEEL BAILER (15A)
SINGLESAMPLE BAILER 15B)

FI ELD MEASUREMENTS
Tenperature: __36.9 *C

pH: _6.3
Conductivity: 1.08 mmhos/cm X 1000 = __1080 _ umhos/cm
Di ssol ved Oxygen: — bppm

COVMENTS: Odor of fuel oil but no sheen onacrylic bailer:
however, sheen and a lot of weathered oil is comng
in later fromthe well screen with sand during purging.

E- 16



CGROUND- WATER DATA FI ELD DATA LOGSHEET

F

VELL I D: WELL No. 16 | NSTALLATI ON. WRAMC-FOREST—GLEN SECTI ON

WATER LEVEL MEASUREMENTS (before devel ojoi nég)
Date: 10 FEB 1993 Ti me: 0 0O
a. Depth to water fromtop ofcasing: ——12.91 feet
b. Height of PVC casing above ground surface: —2.46 feet
c. Depth to water from ground surface: (a-b) —10.45 feet

Measuring method: _electric meter
PURG NG
Date: _10 FEB 1993 Ti me: 1008
Equi pnent (bailer or punp): STALNIESS STFFI RAIIFR

Inside diameter of well: 4 inches

Conversion factors (CF): 2-inch well=0.5, 4-inch well-2.0

3-well volumes = (_20.5 feet) - __10.45 feet) X 2.0
{total well depth} {depth to water) (CF)

= __ 20,2 gal | ons

Amount actually purged: 25
Wel | punped/bailed dry? __yes _X no
SAMPLI NG
Dat e: 10 FEB 1993 Ti me: 1030
Equi pnent (bailer or punp): SINGE SAVPLE BAILER

FI ELD MEASURENMENTS
Tenper at ure: 15. 0 °C

PH: None

Conductivity: 0. 250 mmhos/cm X 1000 = 2 5 0O umhos/cm
Di ssol ved Oxygen: . ppm
COWENTS:

E-17




GROUND- WATER DATA FI ELD DATA LOGSHEET

WELL ID. VELL No. 102 | NSTALLATION: WRAMC- EORFST G FN SECTI QN |

WATER LEVEL MEASUREMENTS (before devel opi ng)
Dat e: 10 FEB 1993 Ti me:

a. Depth to water fromtop of casing: _9 5%  feet
b. Helght of PVC casing above grourd surface: _].98  feet
c. Depth to water fromground surface: (a-b) _7.60 _ feet

Measuring nmethod:_electric meter
PURG NG

Date: 10 FER 1993 Ti me:

Equi pnent (bailer or punp): STAINLESS STEEL BAILER

I nside diameter of well: 4 I nches

Conversion factors (CF): 2-inch well-0.5, 4-inch well=2.0

3-well volunes = (240 e t ) =-_36 feet) X 2.0
(total well depth} (depth to water} (CF)

= 32. 8 gal | ons
Amount actually purged: 3 7
Well punped/bailed dry? _yes _X no
SAMPLI NG
Date: 10 FEB 93 Ti me:

Equi pnent (bailer or punp): SINGLE SAMPLE BAILER

FI ELD MEASUREMENTS

Tenper at ur e: 15.6 *C

PH: __ 5.9

Conductivity: 0,397 mmhos/cm Xx 1000 =_387 pmhos/cr
Di ssol ved Oxygen: ppm

COMMVENTS




GROUND- WATER DATA FI ELD DATA LOGSHEET

VELL ID: VWELL No. 102 | NSTALLATI ON: WRAMC-FOREST_GLEN SECTI ON

WATER LEVEL MEASUREMENTS (before devel oplilrp)

Dat e: 9 FEB 1993 Time: 1
a. Depth to water fromtop of casing: -15.15 _ feet
b. Height of PVC casing above ground surface:’ —2-0__ feet
c. Depth to water from ground surface: (a-b) 13.15 _ feet
Measuring method: _electric meter

PURGING
Date: 9 FEB 1993 Time: 1120

Equi pnent (bailer or punp): STAINLESS STEEL BAILER
Inside dianmeter of well: [4n.c hes

Conversion factors (CF): 2-inch well=0.5, 4-inch well-2.0

3-well volunmes = (__34.8  feet) -~ 13 15 feet) X_2.0
(total well depth) (depth to water) (CF}

= 43. 3 gal | ons

Amount actual ly purged: 4 7
Well, punped/ bailed dry? yes _X no

SAMVPLI NG
Date: 3 FEB 1993 Ti me:
Equi prent (bailer or punp): el BAILER

FI ELD MEASUREMENTS

Tenper at ur e: 18.3 ‘C
PH: 6 :
Conductivity: 0.795 mmhos/cm X 1000 =_795 pmhos/cm
Di ssol ved Oxygen: ppm
COMMENTS:
E- 19




GROUND- WATER DATA FI ELD DATA LOGSHEET

VELL ID: MELL No. 1¢3 | NSTALLATI ON: ARAMC- FOREST CGLEN SECTION

WATER LEVEL MEASUREMENTS ( bef ore devel :{JI ng)

Dat e: FEB 1

a. Depth to water fromtog of ca5| ng: —17.97  feet
b. Hel ght of PVC casing above ground surface: —2.72 feet
c. Depth to water from ground surface: (a-b) — 5 feet

Measuring nmethod: electric neter

PURG NG
Dat e: 9 FEB 1993 Ti ne: 1130
Equi pnent (bailer or punp): STAINLESS STEFI BAIIFR

Inside diameter of well: i4nc hes
Conversion factors (CF): 2=inch well-0.5, |-inch well=2.0

3-well vol unmes = (feet) 15,25 feet) X 2.0
(total well depth) (depth to water) (CF}

= 37. 7 gal | ons

Amount actual ly purged: _43.
Vel |l punped/bailed dry? _yes _X _no

SAMPLI NG
Date: _9 FEB 1993 Ti me:
Equi pment (bailer or punp): SINGE

FI ELD MEASUREMENTS
Tenper at ur e: 20, 8 ‘C

PH: S . 8
Conductivity: _1.20 mmhos/cm X 1000 = __1200  umhos/cm
Di ssol ved Oxygen: ppm

COMMVENTS:
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GROUND- WATER DATA FI ELD DATA LOGSHEET

VELL ID: WELL No. 104 | NSTALLATI ON._WC FOREST G EN SECTI| ON
WATER LEVEL MEASUREMENTS ( bef ore devel opi ng)

Dat e: 10 FEB 1993 Ti ne: 245

a. Depth to water fromtep of casing: 12. 90 feet

b. Height of PVC casing above ground surface: __2.40 feet
c. Depth to water from ground surface: (a-b) __10.50 feet

Measuring nethod: electric neter

PURG NG
Dat e: 10 FEB 1993 Ti ne: 1_2 5 0

Equi pnent (bailer or punp): STAINLESS STEEL BAILER
I nside dianmeter of well: Lan.c h e s

Conversion factors (CF): 2=-inch well-0.5, 4-inch well-2.0

3-well volunes = (24 2 feet) - __10,50 _feet) X 20
{total well depth} {depth to water) (CF)

- 204 gal | ons

Amount actually purged: 3 2

Vel |l punped/bailed dry? __yes _X no
SAMPLI NG

Dat e: 10 FEB 1993 Ti me: 1327

Equi pment (bailer or punp): SINGLE SAMPLE BAILER

FI ELD MEASUREMENTS

Tenper at ur e: ‘ ‘Cc

PH: None

Conductivity: 0.163 mmhos/cn X 1000 = 1 6 3 pmhos/cm
Di ssol ved Oxygen: ppm

COMMVENTS: G| sheen and fuel oil odor present in bailer.
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APPENDIX F

VOLATILE ORGANIC COMPOUNDSANALYZED AND THEIR
DETECTION LIMITSIN MICROGRAMS PER LITER (zg/L)

Detection Limit in
micrograms per liter

Purgeable Organic Compounds (ug/L)

Benzene
Bromobcnzenc
Bromochloromethane
Bromodichtoromethane
Bromoform
Bromomcthanc
n-Butylbenzene
sec-Butylbenzene
tert-Butylbenzenc
Carbon Tctrachtoridc
Chlorobenzence
Chlorocthane
Chloroform
Chloromethane
2-Chlorotoluene
4-Chleorotoluene
Dibromochloromethane
t,2-Dibromo-3-chloropropane
[,2-Dibromoethane
Dibromomethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichtorodif’ luromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
cis-1,2-Dichlornethene
trans-1,2-Dichloroethene
1,2-Dichloropropane
1,3-Dichloropropane
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Detection Limit in
micrograms per liter

Purgeable Qrganic-Compounds (ug/L)
2,2-Dichloropropane 2.0
1,1-Dichloropropene 2.0
cis-1,3-Dichloropropene 2.0
trans-1,3-Dichloropropene 2.0
Ethylbenzene 2.0
Hexachlorobutadiene 2.0
| sopropylbenzene 2.0
p-1sopropyltoluene 2.0
Methylene Chloride 2.0
Naphthalene 2.0
n-Propylbenzene 2.0
Styrene 2.0
1,1,1,2-Tetrachloroethane 2.0
1,1,2,2-Tetrachloroethane 2.0
Tetrachloroethene 2.0
Toluene 2.0
1,2,3-Trichlorobenzene 2.0
1,2,4-Trichlorobenzene 2.0
1,1,1-Trichloroethane 2.0
1,1,2-Trichloroethane 2.0
Trichloroethene 2.0
Trichlorofluromethane 2.0
1,2,3-Trichloropropane 2.0
1.2,4-Trimethylbenzene 2.0
1,3,5-Trimethylbenzene 2.0
Vinyl Chloride 2.0
0-Xylene 2.0
m & p-Xylene 2.0
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APPENDI X G
TECHNI CAL  ASSI STANCE

i. Requests for services should be directed through appropriate conmand
cnannels of the requesting activity to Conmander, U S. Ar Envi ronnent al
Hygi ene Agency, ATTN: HSHB-ME-SG  Aberdeen Provi nlcj; G ound, MD 21010-5422,
with an information copy furnished the Commander, US. Arnmy Health Services
Command, AT-1??: HSCL- P, Fort Sam Houston, TX 78234-6000.

2. The nunbered prograns,
numbers [DSN 584 -XXXX Ofr
general support.

and the program managersand their telephone
Conmmerci al (410) 671-xxxX) are |isted bel ow for

Program Program Tel ephone
Nurber Program Title Manager Nurber
11 Cccupational Medicine Residency LTC Deeter 4312
16 Pest Managenent M. Wells 3613
17 Pesticide Risk Mnagement Dr. Evans 4131
24 Radi o Frequency Radiation/Utrasound M. Hicks 4834
25 Laser/ Optical Radiation Dr. Sliney 3932
27 I ndustrial Health Physics M. Edge 3526
28 Medi cal Health Physics CPT Rower 3546
31 Water Supply Managenent MAJ Moxley 3919
32 Wastewater Managenent M. Fifty 3816
37 Hazar dous and di cal waste M. Resta 3651
38 Gound Water and Solid Waste M. Bauer 2025
39 Health Ri sk Assessnent MAJ Legg 2953
42 Air Pollution Source Mnagenent M. Daughdrill 3500
43 Ambient Air Quality Managenent M. Guinivan 3500
51 Hearing Conservation Dr. Onlin 3797
52 Envi ronnental Noi se Dr. Luz 3029
54 Special Industrial Hygiene Services Ms. Dogani er o 3928
55 I ndustrial Hygiene MAJ Sheaffer 2559
56 Heal t hcar e Hazards CPT MKee 3040
57 Sanitation and Hygi ene MAJ McDevitt 2488
59 Industrial Hygiene Managenent Ms. Monk 2439
63 Vision Conservation LTC Thonpson 2714
64 Cccupational and Environmental

Medi ci ne MAJ Um 2714
65 Qccupat i onal Heal th Nursing Dr. Dash 2714
66 Speci al Document Devel opnent Ms. Weyandt 3254
69 Health Hazard Assessment LTC Murnyak 2925
74 Anal ytical Quality Assurance CPT Lukey 3269
75 Toxi col ogy Assessment M. Weeks 3627
76 organi ¢ Environnental Chenmistry M. Belkin 3739
70 Radi ol ogi cal / | norgani ¢ Chemistry Dr. Boldt 2619
3. Direct support is provided by:

USAEHA Activity - North,
USAEHA Activity - South, Fort MPherson,

Fort Geor ge G. Meade,

GA

USAEHA Activity - west, Fitzsi mons AMC, CO

&\

MD LTC Stone,
LTC Jakubowski ,
LTC Aiken,

DSN 9213-7403

DSN 572-3332

DSN 943- 3737





