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COMMENTS ON DRAFT FINAL TECHNICAL MEMORANDUM, UNSAT-H MODELING FOR
SITE 2 AND SITE 17 LANDRLL COVERS, FORMER MARINE CORPS AIR STATION, EL
TORO

Dear Mr. PiszMn:

We have renewed the above referenced document, da_d December 2003, which we receded
on December 17, 2003. As you know, the veg_ation is a key aspe_ of the control of infiltration
of wa_r in_ refuse at _nd_ with eng_eered alternative/evapotrans#ration cover sys_ms.
Please be aware that we have not _ceived your vegetation plan for the final cover at Landfill
Si_s 2 and 17. Therefore, all commen_ prodded to you in this le_er are su_e_ to re_Mon,
pending your submAal of an acce_aMe vegetation plan.

We have the following comme_

• Secgon 1.2.3 Proposed Landfill Cove_ Page 1-2: This se_ion states that the landfill
cover will be compared to "abou_ 90 percent of ma_mum dry dens_ This _ateme_
should read compared to a "minimum" of 90 percent of ma_mum dry densi_, as s_d
in Se_ion 4.1 Conce_u_ Model.

• Secgon 1.2.3 Proposed Landfill Cove_ Page 1-2: This se_bn s_s that _e
configuration _dudes a 4 fl _bk ET layer overlying a 2 fl _k _undation _yer
consbting of existing soft cove_ Howeve_ Figure 4-1 shows a 1-fl thick foundation
layen Fudhermore, contrary to the s_ment in Se_ion 1.2.3,which indicated that the
foundation layer will consist of e_sflng soil cove_ Figure 4-1 shows the foundation layer
con_sting of soil and seleded wa_e. In add_on, the reference to se_ed was_ is
unclear and requires clarification.

• Section 2 BORROW SOURCE EVALUATION, page 2-1: This se_ion evaluates vadous
bo_ow souse& _dud_g the mix of on4i_ soils. We are un_miliar wi_ the Loam soil
bo_ow source area, and it has not been evaluated pre_ous_ as a souse. If this soil is
proposed as a bo_ow source, then a_ual laboratory results are requi_d to e_aM_h its
su_abil_y as landfill cover material.
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COMMENTS ON DRAFT FINAL TECHNICAL MEMORANDUM, UNSAT-H MODELING FOR 
SITE 2 AND SITE 17 LANDFILL COVERS, FORMER MARINE CORPS AIR STATION, EL 
TORO 

Dear Mr. Piszkin: 

We have reviewed the above referenced document, dated December 2003, which we received 
on December 17, 2003. As you know, the vegetation is a key aspect of the control of infiltration 
of water into refuse at landfills with engineered alternative/evapotranspiration cover systems. 
Please be aware that we have not received your vegetation plan for the final cover at Landfill 
Sites 2 and 17. Therefore, all comments provided to you in this letter are subject to revision, 
pending your submittal of an acceptable vegetation plan. 

We have the following comments: 

• Section 1.2.3 Proposed Landfill Cover, Page 1-2: This section states that the landfill 
cover will be compacted to "about" 90 percent of maximum dry density. This statement 
should read compacted to a "minimum" of 90 percent of maximum dry density, as stated 
in Section 4.1 Conceptual Model. 

• Section 1.2.3 Proposed Landfill Cover, Page 1-2: This section states that the 
configuration includes a 4 ft thick ET layer overlying a 2 ft thick foundation layer 
consisting of existing soil cover. However, Figure 4-1 shows a 1-ft thick foundation 
layer. Furthermore, contrary to the statement in Section 1.2.3, which indicated that the 
foundation layer will consist of existing soil cover, Figure 4-1 shows the foundation layer 
consisting of soil and selected waste. In addition, the reference to selected waste is 
unclear and requires clarification. 

• Section 2 BORROW SOURCE EVALUATION, page 2-1: This section evaluates various 
borrow sources, including the mix of on-site soils. We are unfamiliar with the Loam soil 
borrow source area, and it has not been evaluated previously as a source. If this soil is 
proposed as a borrow source, then actual laboratory results are required to establish its 
suitability as landfill cover material. 
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Also, m_ing of soils to formula_ a soil mi_ure sui_ble as final cover is very difficu&
and oRen yields an inconsi_e_ produ_ dudng the various expedmen_l effods at
b_ngng. Your contra_or experienced this dudng your own on-sffe trials, when the on-
site and other soils were found to be di_cult to blend. Therefore, ff any fu_her mi_ng of
soil is proposed, a pilot proje_ must be com#eted to ensure that the mixing methods
can _eld soils ComparaNeto the chara_edsgcs of the soils defined in your model.
Dudng the cons_uction, tight controls shall be placed on contraction quali_ assurance.

• Section 3.3.3 Selec_on of UNSAT-H Boundary Cond_on_ Page 3-3: S_tes that the
upper boundary cond_on can either be a flux or constanthead. The nextsentenceof
your _ ind_a_s that a constantfluxboundarywas chosen. Please dad,.

• Section 4.1 Conceptu_ Model, Page 4-1: The da_ from slender wheat g_ss is used
in the model as a suwoga_ for coastalsage. It is our under,analog from discussions
dudng me_ings with your staffand con_aGo_ that you plan _ vegetate the coverw_h
a mixedpopulationof coas_l sage and wheat g_ss. Howevehwe have not receiveda
vegetationplan for Si_s 2 and 17. If you plan_ use twodiffe_nt plantspecies to
vege_ the finalcove_ the inputpa_m_e_ for both speciesshould be used, inthe
coKeG planing propo_ons, when runningthe model. As you know,we have
p_ous_ informedyouthat Regional Boa_ files includeaGual measu_d infil_a_on
valuesfor an al_mafive coverveget_ed withcoastalsage. You are welcometo renew
these reco_s if theywouldbe usefulto you in calculatingthe inputpa_me_.

• Section 4.2 Climatic Analysis and Model _put Parameters, Page 4-1: A 10wear
climaticpedod is chosen for the model;our preference is for a longer time i_ewal that
includesa wider range of wea_er cond_on_ Your sele_ed dataare basedon
Ea_hinfodiscfiles that containdataonly_rough 1993 (Table 4-1, Note). Byse_cting
this time in_wal _r ap_a_e da_, you igno_ the data for the recentyea_, which
includesthe El Ninoeventof 1997-98. As you may recall,we specifical_ advisedyou_
includethisdim_ic event inyour model to rep_se_ the wo_case scenado _r
infiltrationof pre_pitat_n. Also, as a MCAS, the El Toro site must have had i_ own
wea_er s_on. Are there any reco_s _om theon_i_ wea_er _a_on that are
av_b_ for your use?

• Section 4.3.4 Input Parameters, Page 4-6: Table 4-3 showsthe Van Genuc_en soil
inputpa_m_e_ _r the modeled soils (exceptfor the state P_scdp_ve Coverand
Loamsoil). The _ valueseleGed for modelinginfi_n _rough the s_te proscriptive
cover does not cor_l_e with the acce_ab_ value _r this favor, as discussed in the
li_m_re; in _, your _ value is a favor of 10 _ 100 times la_e_ The model must be
run with the correct _ input pamm_er for the sta_ pmscri_Ne cover be_re comparing
the modeled performance _ that of the other proposed covers.

• Table 4-3: Summary of Van Genuchten Soil Charactedzagon Values, Page 4-6:
The Uni_d S_tes EnNronmen_l Pr_ection Agency, Region 9 Remedial Proje_
Manager has in_rmed us that _eir renewer a_o questions the _ input pamm_er used

_lifo_ Env_nm_ Pro_c_n Agen_
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Also, mixing of soils to formulate a soil mixture suitable as final cover is very difficult, 
and often yields an inconsistent product during the various experimental efforts at 
blending. Your contractor experienced this during your own on-site trials, when the on­
site and other soils were found to be difficult to blend. Therefore, if any further mixing of 
soil is proposed, a pilot project must be completed to ensure that the mixing methods 
can yield soils comparable to the characteristics of the soils defined in your model. 
During the construction, tight controls shall be placed on construction quality assurance. 

• Section 3.3.3 Selection of UNSAT-H Boundary Conditions, Page 3-3: States that the 
upper boundary condition can either be a flux or constant head. The next sentence of 
your text indicates that a constant flux boundary was chosen. Please clarify. 

• Section 4.1 Conceptual Model, Page 4-1: The data from slender wheat grass is used 
in the model as a surrogate for coastal sage. It is our understanding from discussions 
during meetings with your staff and contractors that you plan to vegetate the cover with 
a mixed population of coastal sage and wheat grass. However, we have not received a 
vegetation plan for Sites 2 and 17. If you plan to use two different plant species to 
vegetate the final cover, the input parameters for both species should be used, in the 
correct planting proportions, when running the model. As you know, we h~ve 
previously informed you that Regional Board files include actual measured infiltration 
values for an alternative cover vegetated with coastal sage. You are welcome to review 
these records if they would be useful to you in calculating the input parameters. 

• Section 4.2 Climatic Analysis and Model fnput Parameters, Page 4-1: A 10-year 
climatic period is chosen for the model; our preference is for a longer time interval that 
includes a wider range of weather conditions. Your selected data are based on 
Earthinfo disc files that contain data only through 1993 (Table 4-1, Note). By selecting 
this time interval for applicable data, you ignore the data for the recent years, which 
includes the EI Nino event of 1997-98. As you may recall, we specifically advised you to 
include this climatic event in your model to represent the worst-case scenario for 
infiltration of precipitation. Also, as a MCAS, the EI Toro site must have had its own 
weather station. Are there any records from the on-site weather station that are 
available for your use? 

• Section 4.3.4 Input Parameters, Page 4-6: Table 4-3 shows the Van Genuchten soil 
input parameters for the modeled soils (except for the state Prescriptive Cover and 
Loam soil). The a value selected for modeling infiltration through the state prescriptive 
cover does not correlate with the acceptable value for this factor, as discussed in the 
literature; in fact, your a value is a factor of 10 to 100 times larger. The model must be 
run with the correct a input parameter for the state prescriptive cover before comparing 
the modeled performance to that of the other proposed covers. 

• Table 4-3: Summary of Van Genuchten Soil Characterization Values, Page 4-6: 
The United States Environmental Protection Agency, Region 9 Remedial Project 
Manager has informed us that their reviewer also questions the a input parameter used 
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for the s_ p_scriptive barder laye_ These input pa_m_ers are lis_d as coming
from a p_Nous _ venion) _chn_al memo_ndum. Unfodun_ely, we are unable to
Ioca_ our copy of this memo_ndum, which was submAed in 1998, to ascedain the
souse of this pa_m_ec Therefor, we are unable to evaluate the _ pa_m_eCs
validly, thus bringing in_ ques_on the val_i_ of your modeling resu_s for the s_te
p_scriptive cove_ It should be noted that modeling the sta_ p_scriptive cover for
these si_s is inapp_pda_. We have already stated that we would not accept a sta_ ,
p_scriptive cover equ_a_ performance goal for these si_s. We have con_ently
s_d the performance goal _ssenti_ zero infiltration _ugh the landfill cove0 _at is
app_pd_e _r the p_posed alternative cove_

• Section 6 DISCUSSION, Page 6-1: "Th_ modeling demonstra_s _at any of _e
mode_d soils wou_ meet _e subs_n_ve requirement _r _e eng_eered afemative _
_e sta_ prescriptive .... " It must be noted that only soils LF099, LF100, LF102, and
soils mee_ng the permea_lity cri_da for the sta_ p_scriptive cover we_ modeled. In
add_on, your modeling of the sta_ prescri_e cover was based on at least one
inco_e_ pa_m_eh (see description in preNous comment, above) and needs to be
co_e_ed. There_, the d_ermina_ons made in this se_bn are invalid at this time.

27 CCR 20080(b) allows _r en_nee_d al_ma_ves that meet the p_scriptive _anda_,
such as a mon_ithic/evapotrans#ration Cove_ Howeve_ 27 CCR 20080(a)(1) states
that Regional Boa_s may impose more stringe_ design req_me_s to accommod_e
regional and site-specific cond_on& We have _peated_ in_rmed the Navy and i_
cont_don that our performance s_nda_ for leakage/flu_infiltration from the bosom of
a mon_Nc cover in_ the eng_ee_d _un_ation layer is _ssenti_ly) zero. The only
scenario in which the model p_di_ed an acce_ab_ performance was the LF-102 blend
of 50 pe_ent clay and 50 pe_ent sand.

This cover leakage or flux performance standard is cu_enfly requi_d for all m_or
mu_dp_ solid was_ landfill closure coven in our _gion. With the exception of one
geog_phic/dimatic area, we no longer accept a s_ prescriptive cover in our _gion. It
has been demonized that mon_h_ coven can be fea_b_ and econom_
designed and con_ed to meet our performance s_nda_ of essenti_ zero.

• Appendix A Geotechn_ Laboratory Results: The _boratory Residual V_um_dc
Water Con_nt values (e_ used for soil samples LF100 and LF 102 are set at 0.0.
The_, all soil _pes must be modeled with e_0.0.

You have p_posed to mix soils _ achieve your design cd_da. As a _m_de_ we believe you
have missed an oppodun_y in this phase of modeling _ evaluate soil blends of clay and sand
other than the soil mixes p_Nous_ modeled, or other soil sources that do not _quire m_ing.
Howeve_ since you will be add_s_ng the commen_ lis_d above, you still have the oppodun_y
_ recons_er your choice of soil minus, condu_ the appropriate mod_g, and submit the
_sults for our renew.

Mr. F. Andrew Piszkin, P.E. - 3 - January 30, 2004 

for the state prescriptive barrier layer. These input parameters are listed as coming 
from a previous (draft version) technical memorandum. Unfortunately, we are unable to 
locate our copy of this memorandum, which was submitted in 1998, to ascertain the 
source of this parameter. Therefore, we are unable to evaluate the a parameter's 
validity, thus bringing into question the validity of your modeling results for the state 
prescriptive cover. It should be noted that modeling the state prescriptive cover for 
these sites is inappropriate. We have already stated that we would not accept a state 
prescriptive cover equivalent performance goal for these sites. We have consistently 
stated the performance goal (essentially zero infiltration through the landfill cover) that is 
appropriate for the proposed alternative cover. 

• Section 6 DISCUSSION, Page 6-1: "This modeling demonstrates that any of the 
modeled soils would meet the substantive requirement for the engineered alternative to 
the state prescriptive .... " It must be noted that only soils LF099, LF100, LF102, and 
soils meeting the permeability criteria for the state prescriptive cover were modeled. In 
addition, your modeling of the state prescriptive cover was based on at least one 
incorrect parameter, (see description in previous comment, above) and needs to be 
corrected. Therefore, the determinations made in this section are invalid at this time. 

27 CCR 20080(b) allows for engineered alternatives that meet the prescriptive standard, 
such as a monolithic/ evapotranspiration cover. However, 27 CCR 20080(a)(1) states 
that Regional Boards may impose more stringent design requirements to accommodate 
regional and site-specific conditions. We have repeatedly informed the Navy and its 
contractors that our performance standard for leakage/flux/infiltration from the bottom of 
a monolithic cover into the engineered foundation layer is (essentially) zero. The only 
scenario in which the model predicted an acceptable performance was the LF-102 blend 
of 50 percent clay and 50 percent sand. 

This cover leakage or flux performance standard is currently required for all major 
municipal solid waste landfill closure covers in our region. With the exception of one 
geographic/climatic area, we no longer accept a state prescriptive cover in our region. It 
has been demonstrated that monolithic covers can be feasibly and economically 
designed and constructed to meet our performance standard of essentially zero. 

• Appendix A Geotechnical Laboratory Results: The laboratory Residual Volumetric 
Water Content values (8r) used for soil samples LF100 and LF 102 are set at 0.0. 
Therefore, all soil types must be modeled with 8r=0.0. 

You have proposed to mix soils to achieve your design criteria. As a reminder, we believe you 
have missed an opportunity in this phase of modeling to evaluate soil blends of clay and sand 
other than the soil mixes previously modeled, or other soil sources that do not require mixing. 
However, since you will be addressing the comments listed above, you still have the opportunity 
to reconsider your choice of soil mixture, conduct the appropriate modeling, and submit the 
results for our review. 
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For any que_o_, please call me at (909) 78_4494, or send e-mail _
ib_ed_8._b._.q_

._ J°h_LiC/Do_r°dedC_e_ion

cc (via e-mail):
Ms. Nicole Moutoux, US EPA, Regbn 9
Mr. Rafat Abba#, DTSC, Office of Military Fadl_es
Ms. Content Arnold, NAVFACENGCOM, Southwest D_ision

Mr. F. Andrew Piszkin, P.E. -4-

For any questions, please call me at (909) 782-4494, or send e-mail to 
jbroderic@rb8.swrcb.ca.gov. 

SinCereIY,~, _ ~ 
~ E~~' ~ohn ~o~erick - .... \ - /. - --

SUC/DoD Section 

cc (via e-mail): 
Ms. Nicole Moutoux, US EPA, Region 9 
Mr. Rafat Abbasi, DTSC, Office of Military Facilities 
Ms. Content Arnold, NAVFACENGCOM, Southwest Division 
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