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Review of Draft Technical Memoraridum, Unsat-H Tnfiltration Modeling for Landfill Covers, Marine Corps
Air Station (MCAS), El Toro, California

Dear Mr. Joyce:

On October 22, 1998, the California Integrated Waste Management Board (Board) Remediation, Closure, and
Technical Services Branch staff received the draft technical memorandum addressing the landfill cover infiltration
model for inactive landfills at EI Toro MCAS.

Board staff have reviewed the submitted report and acknowledge its findings. However, Board staff do not
concur with the report’s final conclusion that, based on the assumed permeability of the soil (5X10
centitneter/second) from the proposed borrow source, the proposed monolithic soil cover will provide infiltration
. protection performance equivalent to the prescriptive clay barrier cover performance.

N

Board staff do not dispute the fact that under certain conditions (arid climate, lack of irrigation, dry and/or inert
waste), use of a monolithic soil cover may be justifiable for certain landfills, However, such covers have been
allowed only as site-specific occurrences and only under conditions (long-term moisture monitoring, requirement
to upgrade landfill cover in an event of failure) with none of the proposed sites approved for an irrigated
pastclosure land use.

Board staff would like to point out that the reference to the theoretical permeability (and leakage) of the clay
barrier (1X10cm/sec) as a performance standard for a landfill final cover is not correct for the following
reasons:

¢ As stated in Title 27, California Code of Regulations, final cap design and permeability yequirements have
been established as minimum standards which may be upgraded based on, among other conditions, irrigated
postclosure land use and surrounding land development.

¢ A performance standard that is used for evaluation of alternative final cover designs such as monolithic soil
cover is zero infiltration through the bottom of the final cover. Any leakage into the waste beneath the cover
is considered a failure. Although a theoretical Jeakage rate can be calculated for any final cover material,
closure regulations provide design guidelines to prevent and/or minimize conditions under which full cover
infiltration can occur (site grading, runoff and runon collection, subsurface drainage collection). Thus, the
net infiltration equal to the infiltration based on the theoretical permeability of the clay barrier cannot be
accepted as a permissible leakage.
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¢ Because there is no adequate waste characterization study and landfill gas monitoring, Board staff cannot
determine the effects of increased noisture in the waste on landfill gas generation and waste settiement.
Thus, no infiltration is the performance standard for comparison purposes of alternative covers.

Please refer 10 the attached review memorandum for the infiltration model analysis.

At this time, Board staff cannot approve the proposed monolithic soil cover design for an irrigated postclosure
land use (Title 27, California Code of Regulations, Section 21140). Options available to El Toro MCAS include:

1. Instalf monolithic soil cover but preclude irrigated postclosure land use,

2. Install synthetic cover with drainage and gas collection layers and allow landfill irrigation, or

.3, _Conduct site and waste characterization of the landfills to demonstrate that the waste does not pose any

“significant public health and safety or environmental threat under currently proposed (irrigated) postclosure
land use.

Should you have any questions, please contact Peter Janicki of my staff at (916) 255-1195.

Sincerely,

Michael B. Wochnick, Manager

Closure and Remediation Section

Permitting and Enforcement Division

Attachment

ce: Mr. Tayseer Mahmoud, Department of Toxic Substances Control
Mr. Glenn Kistner, U.S, Environmental Protection Agency

Ms. Patricia Hannon, Santa Ana Regional Water Quality Control Board

Mr. Steve Sharp, Orange County Health Care Agency
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MEMORANDUM

To:

Peter Janicki Date: November 4, 1998
Waste Management Engineer
Remediation, Closure & Techunical Services

VT

From: g .
Glenn K. Young, P.E.
Associate Waste Managemeri Engineer
: Remediation, Closure & Techiiital Services
CALIFORNIA INTEGRATED WASTE MANAGEMENT BOARD
Subject: REVIEW OF UNSAT-H MODELING MCAS EL TORO LANDFILLS

Peter, 1 have reviewed the subject report and have the following comments & notes:

Section 2 Proposed Borrow Source

a)

b)

The borrow soil investigation appears to be reasonable, however were soil samples taken from the
surface or at depth (if at depth, what depth)? Can soil be scraped from the surface or will
overburden need to be removed? Note that removal of overburden will impact borrow soil costs.

The soil gradation from borrow soil samples is consistent with monolithic covers being tested in
San Bernardino County (Milliken Landfill). The soils have a significant sand fraction (60%) and
fines (30%) fraction. The modeled soil permeability of 2.0 x 10~ cm/sec is consistent with
laboratory permeability data taken from construction quality assurance tests during construction
of the East Mound Cap at Milliken Landfill.

Section 2.1 Geotechnical Soil Analysis & Section 2.2 Mean Hydraulic Conductivity

c) :

The geotechnical section appears reasonable. The appropriate tests were performed to determine
final cover infiltration performance as well as soil construction specifications and construction
quality assurance acceptance values. The geometric mean permeabilty appears to be
representative of borrow soils obtained.

Section 3 UNSAT-H Methodology

d)

Although this methodology appears to be valid for the first two alternatives, e.g. drought and base
condition, it may not yield conservative results for applications where saturated flow conditions
are prevalent, such as those conditions likely to occur due to irrigation from the landscape and
golf course alternatives. Unsaturated models are used to depict the flow of moisture through a
soil column and account for entrapped air which can impede the wetting front (these soil matrix
properties are accounted for in the modeling by the Van Genuchten Parameters: similar to matric

potential coefficients used in Richard’s equation for unsaturated flow). This assumption is
suitable for solls, sucn as thosc n tho dosort, Yhure oy ioitinl ansisture content and

unsaturated conditions are the prevalent conditions. HELP and UNSAT-H Models were
designed to model the water balance for geographic specific, meteorologic and climatic



conditions occurring (site-specific SCS run-off curves, rainfall data, evaporation data, etc). Man-
made irrigation practices (such as golf course irrigation) may not be adequately modeled using
the above models. TWMB staff recommend that further research be conducted to determine if
field testing has been conducted for this application, i.e. installation of a moisture monitoring
station to control irrigation in a golf course application. As a frame of reference, note that if a
constant potential condmon is allowed over a saturated soil column with a saturated hydraulic
conductivity of 5.2 x 10® cm/sec, the net annual mﬂltratlou could be up to 645 inches/year. A 27
CCR prescriptive cap exhibiting a permeability of 1.0 x 10 cm/s under the same conditions
would be 12.41 inches/year.

5.4 P_lant Data

e)  Whatare the root zone depths for bermuda grass? Most grass systems are shallow rooting and
are usually 12 inches in depth or less. Is the modeled root zone of 24 inches a conservative value
for Bermuda Grass? Since root zone transpiration accounts for a significant portion of

infiltration, what is the impact of a 12-inch versus a 24-inch root zone on the net infiltration
results modeled.

Section 7 Summary

1) Since the model does not account for lateral drainage effects and run-off , how will these effects
* impact infiltration in areas such as drainage confluences and drainage collection areas?

In summary, it is not recommended that UNSAT-H be used in the modeling of irrigated conditions (or
saturated conditions) since this is contrary to the conditions which are modeled (unsaturated conditions).
Consultants modeling the monolithic cover for landfills in San Bernardino County have stated that
saturated conditions must be avoided within the cover profile in order for it to perform équivalently to a
prescriptive cover. Note also, that key conditions for applying the monolithic cover concept include,
positive drainage and elimination of conditions which would cause a constant potential over the cover soil
profile (eliminating any driving force on the wetting front).

Let me know if you have any questions.

Glenn

S
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