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California Regional Water Quality Control Board

San Francisco Bay Re_ion
IIii Jackson Start, Room 6040

Oakland, California 94607

Attention: Mr. Robert Samaniego

_ubject: MCON Project P-183, Solid Waste Dia;,t,;_}.System, Naval Air

Station, Alameda, California; clusure plan

Gentlemen:

Harding Lawson Associates (HLA), the Navy's dvsi_ner of the subject
project, has worked with your geologist, Hr. _ud Ea_le, in hope3 of

resolving commants presented in your letter dal_d Zeptember 8, 1982. The
enclosed _=_____-_ _,ril 2_, 1983, provides yo. with the respongN_

to Mr. EagIe'a concerns The Navy believe_ HLA ha_ properly designed the

V subject project and with your approval, plans to construct the subject
project in the Fall of 1983.

The enclosed Initlal Assessment Study and HLA ]j____13,
1983, are provided for your information. The _aI_ssessmen _''-- t Study
suggests that additional teetZn$ be performed at the project sit_. The
HLJk letter provides the res_Ztl of additional testing. This Command
believes that the data in the letter further suI, ports the HLA design as

an appropriate landfill closure plan.

The Navy design team would like to meet with you a_ _oon as possible to
discuss the status of the closure plan approval Please contact Mr, Jim

Washington, (415) 877-7402, tO lchedule this meeting.

Sincerely,

' Pl "" t [ 0 r

• ' .. L.!v7

(1) HLA ltr 2176, 059.01 dtd April 26, 1983
(2) Initial Assessment Study of Naval Air Station,

Ala_eda dad April 1983

_, t3) HLA Itr 2176, 059.01 dtd April 13, lq83

Copy to:
NAS Alameda
NAVFACENGCOMCode 112
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Harding Lawson Associates

2176,059.01

Commanding Officer
Western Division

Naval Facilities Engineering Command
P. O. Box 727

San Bruno, California 94066

Attention: Mr. James Washington
Coae 405

Gentlemen:

This letter presents our response to a memorandum aated
August 26, 1982, from the State Water Resources Control Board
(SWRCB). The subject of the memorandum was a review of two
documents concerning the sanitary landfill at the Alameaa
Naval Air Station, Alameda, California. it was written by Mr.
Bud Eagle, Senior Engineering Geologist £or Mr. Robert
Samaniego of the California Regional Water Quality Control
Board (CRWQCB). This review was undertaken in August 1982
although HLA had prepared and submitted the sanitary landfill
site study in March 1978 and the closure plan on November 12,
1980.

HLA also has completed a basis of design report aated

November 20, 1980, and construction plans and specifications

entitled Solid Waste Disposal System dated February 5, 1982.

The plans ana specifications are for closing the lanafill site
in accordance with the CRWQCB's Resolution No. 77-7 (Minimum

Criteria for Proper Closure of Class II Solid Waste Disposal

Sites) and incorporating a dredged disposal facility into the
closure design by installing dikes ana a aecant weir. We

understana that Mr. Eagle has reviewed these more recent docu-

ments but still has some concerns about the pro3ect.

Eng,neers 7655 Redwood B!vd TeieDhone AlasKa -'q..'_a, Texas
Geologists & PO Box 578 415/8.%20P,: _ California i llr:c '/,'asn_ngtor
Geophysicists Novato CA 94948 Telex340523 Colorado Nevada _aud_Ar_5:_
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Commanding Officer, Western Division
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The following are our specific comments to issues raised by
Mr. Eagle:

- Concern was expressed that waste materials extend to
depths of about z0 feet which is below the water table ana
is in violation of State co_e. It should be pointea out
that this was stanaara construction practice prior to the
promulgation of any state regulations. This practice was
stopped in the early to mid-197U's anu the wastes were
placed above the water table until the site ceased oper-
ating. Therefore, this is an existing condition that
occurred many years ago with no intention to violate the
regulations. While strict interpretation o£ the regula-
tions would consider this a violation, this is a condition
shared by numerous landfills on the [ringes of _an
Francisco Bay and it is not practical to attempt to remove
the debris.

- Mr. Eagle stated that the wrong coefficient of permeabil-

ity was used to calculate the seepage which produced an

inaccurate estimate of discharge. However, a check of the

March 1978 landfill site stuay report, page 73, shows that

the correct coeLficient of permeability of 0.01 centi-

meters per second (cps) ana a seepage discharge of 7,000

to 13,000 gallons per day are correct. We do not know how

Mr. Eagle arrived at the other figures. He further states

that the use of an assumed coefficient of permeability is

questionable and that the value "can vary by several

orders of magnitude". This appears to be somewhat of an

exaggeration as most textbooks define permeability for

free-araining fine sana as varying from 0.i to 0.001 cps.

Therefore, the use of 0.01 cps appears to be a reasonable
value.

In addition, HLA drilled 18 test borings in the hydraulic
sand fill in a large area around Area 97 (east or the sea-
plane lagoon) in 1979. Twenty tests were run to aetermine
the amount ot soil passing the No. 200 sieve. The results
indicated that the average was 20 percent (4 to 40 per-
cent) passing No. 200 sieve. Permeability tests run on
two of the samples indicated permeabilities of 4 x l0-3
and 4 x 10-4 cps. Based on these aata, using a perme-
ability of i x 10-2 cps is very conservative.

v



April 26, 1983 HardingLaws_ Associates
2176,059.01
Commanding Officer, Western Division
Naval Facilities Engineering Comman0
Page 3

The rate of discharge for seepage that has flowed under

the hydraulic fill in the dredged spoil area is dis-
cussed. It is _ir. Eagle's opinion that a higher flow rate
should have been used. However, ne apparently has not
considered that the flow path under the dredged spoil area
is many times _urtiler tnan the [low path where the debrls
is near the sea wall. Also, ailutlon is occurring as
evidenced by recent water quality tests (attached) which
show that the levels of various constituents which are in
the water are lowest in this area.

- The recent water quality tests show that the levels of
contaminants in the ground water are very low. It is
still our opinion that with values as low as these that a
cutoff wall is o£ questionable value, it the barrier was
not installed and the water quality should decrease, there
is a 60-£oot width available between the sea wall and the
toe of the dike to install the barrier at a later date.

- Mr. Eagle's concern that if only the western and southern

perimeter areas were sealed with a barrier, uplift pres-

sures might damage the impermeable cover if the "water

table were to rise significantly". It is our opinion that

if the western and southern perimeters were completely

sealed, that the water level would only rise slightly

before the overall ground-water flow would take the path
of least resistance and flow around the landfill and drain

into the bay north and east of the existing landfill where

it is assumed that the perimeter dikes are also somewhat

pervious. It is not known what is meant by a "significant

rise in the water table". Since the hydraulic gradient is

nearly flat, being about 0.001 foot/foot, a rise high

enough _o cause the cover to be damaged seems extremely

unllkely.

HLA's recommendation was to only seal the portions of

the south and west perimeters where the debris is adjacent to
the sea wall, not all of these areas.

v
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- Concern was expressed by Mr. Lagle that di[Lerential set-
tlement could occur and cause the impervious cover to
crack. Since the debris has been in-place from several to

many years and much of the till is under water, the
tendency for abrupt differential settlement which would
cause cracking is low. Settlement is expected to be rela-
tively uniform except in the zone adjacent to the existing
dredge pond. Some gradual differential settlement will
occur in this zone along the boundary but it should not be
abrupt.

We do not believe that cracking as a result ot differen-
tial settlement is a major concern. However, cracking
might occur as a result of shrinkage cracks forming in the
impervious cap prior to the use of the pond. If this
happens, the surface of the pond should be disced to close
the cracks and surface rolled to compact it. if impervi-
ous soils are the first dredged materials to be placed in
the pond, the impervious soil cap will be increased by the
thickness of the deposited soil.

v
- Concern has been expressed about the material to be used

for the impermeable cap and that water from the dredging
would penetrate the cap. The oesign specifications
require that the permeability of the soil cap will be 1 x
10-b cps or less. It is assumea that the Navy will nave
inspectors on the job during construction to see that the
design criteria are achieved.

The second concern can be allevlated by limiting the type
and depth of material to be first placeo in the pond on
top of the impermeable cap. This concept is iliustratea
by the curves on the attached plate. For example, to
protect the subsurface from infiltration of dredge water,
the thickness of slurry and duration o£ the dewatering

period ca_ be controlled. Assuming a steady-state
condition in the dredged pond with a water head o£ 6
feet, it would take 60 days for the water to completely
penetrate the cap.

Steady-state condition is one where the outflow of
water from the dredge pond equals the inflow of water and
hence the water head remains constant. This is the system

planned for the landfill when it is used as a dredged spoil
disposal site.
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Under actual conditions the free watur woulo have been
drained off the slurry wlthin 30 days and the water heaa
woulo be ever decreasing as ory,ng occurs. At some polnt
drying o£ the surface w111 cause capillary tension to
completely remove the effect of the water head from the
cap.

Based upon
our experlence at numerous oredged spoil disposal sites on
land, this project should not pose any significant prob-
lems in _eeting water quality standards. The closure
report does state that water will meet tbe State standards.

_S _4_not discussed in the closure report, but are
discussed in detail in the Solid Waste Disposal Plans

The disposal area is located with a sufficient setback
from the sea wall so that its influence on the sea wall

stability is relatively small. The computed static factor
of safe%_ for the s_a wall/oiKe configuration is 1.7. A
pseudostatic analysis using a 0.i g horizontal force gives
a factor of safety of 1.2. 'l'herefore,the horizontal
force required to obtain a factor of safety of 1.0 is
greater than 0.i g. AS explained below, the fact that the
pseudostatic factor of safety is less than l.O does not
mean that failure will occur.

During a large earthquake and a maximum credible earth-
quake along the Hayward fault, the Deorock acceleration
may reach 0.3 g and 0.4 g, respectively. However, some
attenuation will occur because of the plastic soils under-
lying the site. Dynamic analyses performed for sites
around San Francisco Bay indicate that ourin 9 the cyclic
loading resulting from an earthquake, lateral displacement
Occurs only for short periods of time. The stresses
induced in the embankment by an earthquake will exceed the
strength of the embankment momentarlly. The total extent
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of the movement will b_ limite(]by reversals in the direc-
tion of the earthquake _orce. The severity of the earth-
quake determines both t e amount of movement which may

• occur with each reversa_ in loading and the number of
reversals which are likely to occur. Therefore, lateral
yielding of the slope can occur.

To actually aetermine how much movement would occur during
a given earthquake, it would De necessary to perform a
dynamic analysls. Based on our experience with dynamic
analyses in the area, we ]u<!ge that the lateral displace-
ment during a large earthquake and a maximum credible
earthquake would be less thai one _oot and as much as
several feet, respectively. However, neither of these
conditions necessarily aeflres railure. Failure would be
_efined by a complete colla_se of the sea wall structure
which would allow _he sea wa _er to enter the landfill area.

In summary, Mr. Eagle has raised _me pertinent questions
which we have answered. It is o< 9pinion that, if sound
engineering practices are followe the closed landfill can be
used satisfactorily for a Uredgea sposal facility.

Yours very truly,

HARDING LAWSON ASSOCIATES

Civil Engineer - 16360

LEL/JCD/3d

Attachments

3 copies submitted

V
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ANALYTICALSCIENCE ASSOCIATES,Inc. APRl!
4560 HORTONST. • EMERYVILLE,CA94608 • (415) 547-6390

HLA Project No. 2176,059.01
April I, 1983

ABSTRACT

Samples were received from the Alameda Naval Air Station

on March 16 and 17 for the screeningof Priority Pollutants.

No contaminantswere detected in the volatile or Base-Neutral

fraction. The acid and pesticide fractionscontained traces

of phenol and polychlorinatedbiphenyls. No metals were detected

above l ppm.

METHODS
v

I Volatile Fraction

Sampleswere analyzed by gas-chromatography(1'2) for the

volatile priority pollutantsusing GCFID and GCHSD under the

followinganalyticalconditions:

Instrument : Perkin Elmer 3B

Column : SP lO00/CarbopackB

Program • 500-2000 @ 8°/minute

II Base Neutral/Acid Fraction

Samples were analyzed by GCFID under the following analytical

conditions:

Instrument : Perkin Elmer 3920

Column : I% SP2150 DB; Tenax 60/80

Program : 50o-270 o @8°/minute;
180°-300 o

,,IV£D

'.
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Methods(continued)

v

Ill PesticideFraction

The 6, 15 and 50 percent Florisil fractionswere analyzed(3) by

GCHSD under the followingconditions:

Instrument • Perkin Elmer 3B

Column • 3%0Vl

Temperature : 180°C

IV Metals

Samples were filtered (0.45 um) and analyzed by Atomic Absorption

spectroscopy.

RESULTS

Data are presented in Table I. Only the actual organic components

found have been reported.

I. 40 CFR, part 141 app. C

v 2. Sampling and Analysis Procedures for the Screeninq of Industrial
Effluents. EPA 1979

3. Methods for the 0rganic Analysis of Water and Wastes, EPA 1980.
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TABLE I near near
LANDFILL WELL NO. 17 IH 3 ]9 9 H 6 12

Sample ID 9001 9002 9003 9004 9005 9006 9007 9008

Cadmium 0.053 0.03 0.024 0.024 0.018 0.011 0.012 0.009

Copper 0.72 0.06 0.06 0.04 0.04 0.03 0.06 0.08

Lead 0.17 0.09 0.07 0.05 0.06 0.06 0.07 0.06

Selenium 0.08 0.04 0.03 0.04 0.04 0.04 0.03 0.04

Silver k0.05 kO.05 kO.05 kO.05 k0.05 k0.05 kO.05 kO.05

Zinc 0.48 0.13 0.038 0.032 0.16 0.013 0.044 0.076

Oil & Grease 30 20 ]5 50 80 40 20 15

Phenol (ppb) 26 l] klO klO 11 10 11 10

TICH (ppb, as
arochlor 1248) 0.52 0.08 0.05 0.60 0.40 kO.05 0.20 0.10

Arsenic 0.09 0.06 0.05 0.06 0.04 0.04 0.05 0.05

Beryllium 0.012 kO.01 kO.01 kO.01 kO.01 kO.01 kO.01 kO.01

pH 7.4 7.0 7.3 7.1 7.2 7.2 7.5 7.7

Conductivity 6400 19,000 13,000 16,000 2700 3500 1500 1300

Nickel 0.11 0.11 0.10 0.13 0.12 0.07 0.06 0.07

All values in ppm unless otherwise noted.

i

) ) )
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ADDENDUM

near near

LANDFILL WELL NO. 17 ]8 3 19 9 8 6 12

5amp|e ID 9001 9002 9003 9004 9005 9006 9007 9008

Chromium kO.05 kO.05 kO.05 kO.05 kO.05 kO.05 kO.05 kO.05

Mercury 0.0008 kO.O00] kO.O00] kO.O00] 0.0002 kO.O00] kO.O00] kO.O00]

Magnesium 120 420 420 420 57 68 33 35

A]I va|ues in ppm unless otherwise noted.

k = less than va]ue

) ) )
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April 13, 1983

2176,059.01

Commanding Officer
Western Division

Naval Facilities Engineering Command
P. 0. Box 727

San Bruno, California 94066

Attention: Code 405

Mr. James Washingtu_

Gentlemen:

This letter presents the results of Harding Lawson Associates'
(HLA) ground-water sampling and wate[ chemistry testing for
the Alameda Naval Air Station landfill which has been inactive
since about 1977.

v BACKGROUND

Starting in 1976, HLA has perforn,_u various studies of the
landfill and its operations. The results of those studies
were summarized in our report dated March l, 197U. In 1982,
HLA completed plans and specifications for closing the land-
fill which included constructing dikes and weirs so that the
area could be used for the disposal of dredged materials.

Prior to our recent assignment, water quality monitoring was
performed by HLA in 1976 and 1977 for our March 1978 report.
The water samples were tested for parameters normally asso-
ciated with sanitary landfills which were of concern to the
California Regional Water Quality Control Board at that time.
The only parameters relevant to this assignment were the heavy
metals and oil and grease.

Engineers 7655 Redwood Blvd ;t,,eptq_J[]e Aiaska ,',',_ 7exas

Geoiog_sts& PO Box 578 415/892-0821 Cal_lorn_a ',,i_,_,_,.._ z,lash:ngton
GeoDhyslos_s Nova[o CA 94948 Telex3,10523 C _,o,_,co Nevada Sa ,dl Ara_;3
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Recently, a draft copy of the Initial Assessment Study (IAS)
of Naval Air Station, Alameda, California, dated February
1983, by Ecology and Environment, Inc., was available for
review. It indicated that large quantities (405,000 tons) of
solvents, oil, and heavy metals were among many possible
contaminants which may have been placed in the landfill during
its existence. Our letter of March 2, 1983, provided initial
review comments of the IAS study. In our letter, we recom-
mended that as many of the existing monitoring wells in the
landfill that could be found be sampled and water quality
tests be performed to indicate if the alleged materials were
present in the landfill in sufficient quantity to be of
concern.

As the IAS report was to be published in final form early in
April of 1983, the work was to be completed quickly so that
the results could be used in the report. This necessitated a
rapid field sampling and testing program.

SAMPLING AND TESTING

_, Since 1977, some minor grading has been done and some dredged
sand has been placed in the southerly portion of the site.
During the grading, apparently some of the monitoring wells
were destroyed. In addition, some wells could not be located
because they were either under water or hidden by high grass
which covers much of the site. For these reasons, we were
only able to locate six of the original 15 observation wells.

' Samples also were taken from water which was ponded in the
area of Observation Wells 6 and ]2.

The sampling was performed on March 16 and 17, 1983. Prior to
sampling each observation well, at least five well volumes of
subsurface water were withdrawn. The water samples were
placed in containers* such that the head space was zero to
prevent the loss of any volatile constituents. At the end of
each day, the samples were taken to Analytical Science
Associates (ASA) of Emeryville, California, for laboratory
testing using chain of custody procedures. The testing
included gas chromatograph scans for the Environmental
Protection Agency's list of 129 priority pollutants. On
March 31, 1983, the results were transmitted to you by
telephone. A copy of the ASA test report with well numbers
added is attached.

V

*40 milliliter glass vial, 1 liter glass bottle and 250
milliliter plastic bottle.
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CONCLUSIONS

We have reviewed the test data and compareO it, where pos-
sible, to the previous test oata from the monitoring wells.
Although less than half of the w_lls were located and sampled,
the results of the samples taken from the widely scattered
observation wells indicate that:

1. The heavy metal concentrations are about the same as they
were in 1977 (all less than uric part per million)

2. No volatile or base neutral fractions were detectea

3. The acid fraction contained only a trace of phenol

4. The total identifiable chlorinated hydrocarbon (TICH)
fraction indicated a slight trace of PCB

Based on this analysis, it Goes not appear that significant
amounts of materials are present in the landfill at hazardous
levels.

If you have Questions concerning our work or wish us to dis-
cuss the results with you, please call.

Yours very truly,

HARDING LAWSON ASSOCIATES

Civil Engineer - 16360

LEL/JCD/jd

5 copies submitted
cc: NEESA

Port Hueneme, California 93043
Attention: Code ll2N John Accardi

Building 835, Wing 2 Room 200F

V
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