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_ EXECUTIVESUMMARY

/ T_s Repo_ presen_ the _s_ of the Phase H Remedi_ _vestigation (RI) conducted _ the
_lat_n Restorat_n Pin,am (IRP) Site 1 m Form_ Marine Co_s A_ Staten (MCAS) El Toro,
_ Orange Count, C_i_mia. The _vestigation was performed by EaCh Tech _c., on behMf of _e
Base Realignment and C_re, Pro_am Management Office Wen and Nav_ Facififies Eng_eering
Command Somhwe_ Obbm_ed as NAVFAC SW; _rmedy abb_ed as SWDIV) as au_ofized
by the Unked St_es (U.S.) Navy, Pacific Divis_ NavM Fadl_ En_neefing Command
(NAVFAC EFD PadfiO under con_a_ task order (CTO) no. 0072 of the Comp_hens_e Lon_
Term En_mnmenml Action Navy (CLEAN) H p_am, cortract number N62742O4-D_048.

BACKGROUND

Former MCAS E1 Toro covers appro_m_e_ 4,738 acres _ a _mi-urban a_a of southern
C_iforni_ appro_m_e_ 8 mi_s sou_east of Santo Ana and 12 miles noahea_ of Laguna Beach.
The IRP Ske 1 is _c_ed _ the no_hea_ potion of Form_ MCAS E1 Toro _ the forths of the
Santa Ana Mound,s. IRP Ske 1 is si_ed wi_ a tribu_ry canyon of Bo_ego Canyon Wash _
devations rang_g _om appro_m_e_ 610 to 760 _et above mean sea level (MSL). IRP Ske 1 is
about 73 ac_s _ size, and _c_des _e No_hern Ex_osive Ordnance D_pos_ (EOD) Trai_ng
Range (16.9 ac_ and _e SouthernEOD Trai_ng Range (16.6 ac_sL and su_ound_g areas.

SITE H_TORYANDPRE_OUS INVES_GATIONS

T_ining for EOD and d_on_ion ofmunh_ns has been conducted _ IRP She 1 s_ce 1952.Milhary
ordnance used during these acfiv_es _c_ded hand grenade_ land mine_ c_er bomb_ smoke

\ bomb_ and rocket warheads. Add_on_ly, there have been _po_s of burning appro_m_e_ 2,000
_ g_ns of sul_r _io_de ch_ros_fo_c acid (FS smok_ _ _enches _ the northern potion of the

/ she. During d_pos_ _om 1952 to 1993, h has been _tim_ed _ appro_m_e_ 30_000 g_ns of
p_ro_um fue_ were burned _ IRP Ske 1. Such a_Nkies have a p_e_i_ to contam_ate the soil
with Mun_ons and Exp_sNes of Concern (MEC), pe_h_rat_ fuel hydrocarbons, vola|i_ organic
compounds (VOC_, _mN_ati_ organic compounds (SVOCsL and d_x_gfurans. Po_nti_
conmm_ion of groundwm_ may occur due to _ach_g of contamhants _om _e soil; _e_fom,
num_ous rounds of _ve_ns were performed _/RP Ske 1, with each _vestig_n targ_ed
_ward specific environment_ mesa cr conmm_ants, and _ adequate_ define the na_ and e_e_
of co_am_ation at the ske. Based on _ek scopes, p_ous sm_ _ IRP Ske 1, _c_d_g the
Phase I RI may be d_ed _to _e _llowing c_egofi_:

1. Geophys_ surveys

2. Ordnance and explo_ves range eva_ation

3. Ec_o_c_ ev_u_ion

4. Soil _vestigations

5. Groundw_er _vestigations

OBJEC_VES OFTHE PHASEII RI

The Phase H RI was conducted _ IRP She 1 to fu_her characterize the conditions _ the sh_
de,rinse the nature and extent of con_m_ants, and assess risks to human heath and the

environment. The resd_ of the Phase H RI were comb_ed with the pre_ous fidd _ve_ig_ions _
) IRP She 1 for a comprehens_e d_eation of the nature and extent of contam_ation _ lhe she. The

/ find_gs and conc_s_ns of t_s Repo_ will be used to suppo_ the decCan-making proce_ for
fu_her courses of action _ co, unction with future land-use options.
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PHASEII REM_DALI_G_ION A_H _D FIELDI_G_I_S / "\

The gene_ _p_h of me Phase II _ was to conduct me field _g_ _ stages such _ _
each succ_s_e d_ collection a_v_ was pl_ed _d conducted based on the resuRs of _e
p_d_g stage. _ _is w_, the ske __on e_s were confinu_ scoped to m_ze the
eo_ecfion of u__ d_a _d m_e d_ qu_. The Phase II _ acfi_fi_ we_ _so
scoped to ensure _ me _ems _d _e _as of p_e_i_ c__ _fi_ by me p_ous
s_ we_ _u_ adduced. The Phase II _ addresses s_l, _dimenL su_ce w_e_ _d
_oundw_ _ _ S_e 1 us_g a __d s_pl_g approach.

T_r I

The _er I _ve_n w_ conducted _ J_u_ of 2002. The o_e_ of the _er I _e_g_
was to c_ _ffic_m soil and _oundw_ d_ to compile a _e_n_v_ huma_he_ _d
ec_ooc_ risk ev_u_n _ _ S_e 1. _e sampl_g desi_ _r the so_ __ was based on
both p_b_ _d jM_ sam_g to _low _r un_ cove_ge of the No_em _d
SodOm EOD T_ng Ranges. _1 s_l samp_s colored dur_g me _er I _ve_ig_n we_
_ed _r compoun_ __ of _a_s during the EOD _e_ _c_d_g VOCs,
SVOC_ __e, e_l_Nes residues, _d _c_ dio_n_r_ _d m_s.

To esm_h the ba_l_e _n_ one round of __r sampl_g was conducted during
_er I. _e _w_r s_p_ we_ _y_d _r the s_e sure of compounds _ed d_ng _e
soil s_ _ _e add_on _n___ _).

_er II

The _er II soil _g_ was conducted _m Janu_ to April 2002, and _ve_ig_ed _e _/ \_
p_v_us_ defined geophy_c_ _om_y areas _ou_ _h_g or pmhol_ and collection of so_ _
s_p_s _m dep_s r_ng _m 0.5-_m to 10 _et below _ound su_ce _g_. Dur_g _e
_g_n a_, _ located _C or Mun_o_ Debris (_) kems were logged and
c_egorized.

_er III

_er III was conducted _m June 2002 to April 2005. The o_e_s of me _er III _g_
were to:

- _ve_e me ve_c_ e_ent of so_ __ _ any _ H _c_s _ _d_ed
p_e_ _r __ _er th_ 10 _et bgs.

- Ev_u_e _w_r _ _c_s _e_ the Tier I and _er H d_a _c_ed p_e_l
_pa_

- __ p_e_ risk to __ _ s_mp in the _me_ Pond _ the no_em
po_on _e No_em EOD T_ng _ge.

- D_e_e _o_e _m_ _ __r _t_n me cen_l po_on of _
She 1.

- __ __ __m_ _ _oundw_ _ the _eas _ _ S_e 1

_er HI fie_ _fiv_ w_e d_ed _W seve_ __g_:
-\

Tier _-_ As a pag of _er IH-A a_, a boreh_e was _vanced _ me _c_on of a _er II ;
po_e whe_ e_v_ed concen_ations of pe_eum hydroca_ons, VOCs, SVOC_ and metes were
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\ d_ected _ 6 _d 10 _ bgs. Soil _mp_s c_ed as a pa_ of T_r H_A were _a_ed _r VOC_
SVOC_ _o_um hy&oc_bo_, e_sN_ _sid_s, _h_e, _e, p_ _d me_s.
A__ t_e _w __r _n_g _lls Ol_W_ 01_W_ _d 01_W21_
were _led up_adEm and d_n_di_ _om monRoring well 01_W_I, w_ch had
_ofic_ _dded _ev_ed __s _h_.

_er _B. T_r HPB s_p_g _c_ded _H_ of 16 p_m_s _ch __r
monkoring w_l_, 01-PZ01 _ugh 01@ZI_ _ughom I_ Ske 1 and sou_ ofI_ Ske 1 _ o_er
_ d_e_e _h_e _n_ns _ _e _o_dw_ _ _e_ _c_s. F_e m_ds _
__r s_s _m _e_ 16pi_om_e_ _d _m _ e_ wd_ w_e _ _r
_o_e o_y.

_er _ _er HPC _m_g _voNed the _1_ of 12 add_on_ monkoring wdl_ _r _e
pu_o_ of _her define_g perforce _am_ _ the ce_l po_on of _ Ske 1 _d _
are_ ne_ Piezom_s 01-PZ15 and 01@ZI_ located south of _ Ske 1. Continuous l_ooc
cores we_ collected _m _1 12 monkor_g wells _ order to b_er __e _e _u_
ge_o_c _d hydroge_o_c condk_ns. Groundw_er _m_ were cohered _om _1 12 ne_y
_d wd_, _d _om sde_ed we_o_ _d wells and p_zom_s.

The fin_ po_on of _e _ HPC _g_ _c_ded _me_ s_ _n _e E_eme_
Pond _ _ Ske 1. A _t_ of 21 _d_t _m_ were collected _om 19 _c_s. The s_
was conduced _ _o_e to a _que_ _om _e Unked St_es Fish _d Wil_ Se_e _W_
_ o_er to ev_u_e risk to _e __ Endangered _e _ shrimp ___

" _ _r _ The _er H_D _g_ _voNed _v_c_g 31 boreholes _ the _hem po_on of
- _/ I_ SRe 1 and _ the _eas south of_ SRe 1 _ areas _n _ SRe 1 and _ SRe 2, to _er

__e the george _d hyd_ge_o_c cond_ons. A to_l of 23 __c_ _ __r
_m_ we_ co_ected #om _e fl_v_m, and 17 _d__ u s_s we_ colE_ed _m the
__d bed_c_ __r _mpEs we_ _ _r p_lo_e on_.

80_ARY OFRESOLTS

Physical Cham_efis_cs of _e S_dy Area

_ order to define po_ _n_m_t _spo_ p_w_ _d receptor __ d_a _
colE_ed on the physEfl characteristics of _ Site 1 _d su_oundNg areas during previous
N_g_s and the Phase H _.

I_ Ske 1 _ _cmed _ the __ po_on of Foyer MCAS E1 Toro. _e m_or po_on of l_d
a_e_ to _ SRe 1 is used _r nu_ew _d a__ a_v_. _q continued
u__ has _ _us_ developme_s _&_ ½-_le to _e __ of the rite.

_u_ 1_o_ of I_ SRe 1 consi_s of poorly co,oiNked _d __d s_a of &e
C_r_o _o_ _ich is oved_n _ the so_em po_on of the sRe by Ho_cen_aged
_fium. A _ is present _ &e __ po_on of the sRe _n &e _c_on of
M_ri_ Wd& 01_GMW57 _d 01_GMW58.

_hou_ __r bene_ _ S_e 1 is n_ _y used _r __ uses, _g to &e
\ S_m _a _on Bas_ Ph_ p_e_ benefi_ uses _ude mun_ _er supp_ a__

) _d _fl s_p_& _d __ p_ess _ __ _ _ S_ _a _ B_ H_.
" / Based on __r monRor_g d_a collected as p_ of Phase H _, &e dep& to __r _
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IRPgroundwateSrke 1 mngemSonRorinffgOmd_ac_ed2_2 ff_ to 10_pa_ofPhasbegS.Hi_oricii_Risuggegrstoundw_th_groundw_m_onkoringiRpda_sha_ (_)
geneml_ flows reward _e somh-sou_we_ _ an average gradiem of 0.05-foot-pevfoot.

The habi_t _ment conducted _ IRP She 1 _ Decemb_ 2000 sugge_ed th_ the dom_ant
vegetation types _ the sRe consi_ of non-native grasslan_ coastal sage scrub (CSS_ and toyon-
sumac chapa_. The wildlife documemed m IRP She 1 _dudes: 1 _ptile, 36 amphi_an_ and 6
mammalian species. Add_onall_ two sped_ sm_s specks (those H_ed by _e S_te and Federal
agencies as endange_ threatene_ r_e, or of speci_ concem) we_ documented m IRP She 1,
_c_dhg _e Riverside fairy shrimp and _e C_ifornia gn_catche_

Na_ and E_ent of Co_am_a_on

The nam_ and extent of contam_ion _ IRP S_e 1 was delineated for so_ groundw_e_ _dimen_
sur_ce w_e_ and MEC us_g the dab _om p_ous _vestigations as well as _om _e Phase II RI.

Nature and Extent of Munitions and Explofives of Concern. Four Sa_4_Move MEC ilems and
app_m_e_ 5,000 pounds of MD we_ recovered during _e MEC fidd investigations _ IRP She
1. While _e MEC was _covered _ _e No_hern EOD Tra_g Range, ordnance and exp_s_es
(OE) scrap or mu_tions debris (MD) was _cove_d _ _1 the _m_ng potions of the rite
investig_ed, _du_ng the Southern EOD Tr_n_g Range, _e _ea su_ound_g _e No_hern and
Sou_ern EOD Trai_ng Ranges, and _e Range p_im_e_ The maximum dep_ of MEC/MD
_cove_d was 8 _ bgs.

Nature and Extent of Soft Contam_afion. S_I investigations performed _ IRP She 1 may be

• _ded _to two pa_s - an _ve_ion of a 3.3-acre _ea _c_ed _ the sou_ern pan of the she On f _
suppoa of a Site-Specific Environment_ B_e Survey [EBS]_ and an _vestigation of the ,_._/'
Northern and Somhern EOD Trai_ng Ranges.

Environmental Baseline Survey S_I Investigation

Chemicals ofp_enti_ concern (COPC_ were not detected above the U.S. Environmen_l Protection
Agency (EPA) Reoon 9 _s_enfi_ _nd _dus_ifl prelim_ary mmediation gods (PRG_ for soil
during _e _ve_ig_n of the 33_c_ _ea sam_ed _ suppo_ of _e EBS. M_s were detected _
concentrat_ns brow _fidenfifl and _dustri_ PRGs with _e exception of _se_ _r w_ch 10
samples exceeded the _fidenfi_ and _dustrifl PRG_ and 1 sample exceeded the Form_ MCAS El
Toro background concen_ation. Among the detected exp_sNes refidue_ o_y RDX exceeded _s
U.S. EPA Re,on 9 _fidentifl PRG _ one soil samp_.

No_hern and Southern ExOm_e Ordnan_ D_pos_ Trai_ng Rang_

The fol_wing p_nts a _mmary of _e na_ and e_ent of contamination _ _e No_hern and
So,hem EOD Train_g Ran_s:

- V_ious COPCs we_ detected _ soil _ IRP She 1 during p_ous _gations and
• e Ph_e H RI. Thee COPCs _chde: VOCs, SVOC_ hy_bon_ exp_sN_
_sidu_, pe_orat_ m_fl_ and _oxin_rans.

- VOCs d_e_ed _ _e soil _ _e No_hern and Southern EOD Tra_g Ran_s _dude
_on_ ben_n_ 2_anon_ c_o_rm, e_y_, 2_exanone, 4-me_-

_ntanone, _hlo_h_e, _en_ and xylem. Concen_ations of all the detected f _i
VOCs we_ b_ow _e U.S. EPA Re,on 9 _nti_ and _d_ PRGs. _
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\ - SVOCs de_ed _ s_l _ _e No.hem and Somhem EOD Training Ranges _c_de

;_ /) _e_ ph_ate; _u_l p_h_e; hexachlorobenzene; phenol 2_r_uene;
_m_h_nap_ha_ne; bis(2-e_ylhexyl) phth_ate; naph_en_ and NDMA.
Concen_ations of all d_e_ed SVOCs were below U.S. EPA Reoon 9 re_denfi_ and
_dustri_ PRGs wi_ _e _xce_icn cf naphthalene. Concen_ations of naph_ene
exceeded the C_-Modified EPA Re,on 9 _s_enti_ and _dustri_ PRGs of 1.7 and 4.2
milligrams per _gram (mg/kg), _spectively, _ seven sam_g locations.

- Hydrocarbons detected _ soil _ the No_hern and So_hern EOD Tr_n_g Ranges
_chde _t_ pe_oleum hydrocarbons as m_or oil (TPH-MO); TPH _ _d _ (TPH-
D); and TPH _ g_e (TPH-G) (PRGs _e _ot av_b_ for TPH). Concen_ations
ranged from 1 to 3_000 mg/kg _r TPH-D; 0.03 to 1,600 m_kg _r TPH-G; and 4 to 69
mg/kg for TPH-MO.

- Exp_sN_ residues detected _ soil _ _e No,hem and Somhem EOD Tra_g Ranges
_dude l_i_obenzene; Z_6-tri_uene; and cyclotrim_hylene_i_am_e
(RDX). AH d_e_ed exp_sN_ _s_u_ w_e below U.S. EPA Re,on 9 _dus_i_
PRGs. Res_enfi_ PRGs were _so not exceeded exce_ _ _e case of RDX, _r which
one sample collected _ 5 _et bgs during the Tier HI soil _vestig_n exceeded the
_spe_Ne ms_enti_ PRG of 4.42 mgikg.

- Perforate was de_cted _ low concen_ations and _ _w _equenc_s _ soft at _e
No,hem and Sou_em EOD Train_g Rang_ dur_g _1 p_ous _vestigations and
during _e Phase II RI. AH these detections we_ well b_ow _e U.S. EPA Region 9
_s_enti_ and _dus_ial PRGs of 7.82 mg/kg and 102.2 mg/k_ _spectively. The
maximum concen_ation of pe_cr_e d_ec_d _ _e No_hern and Southern EOD

- _ Training Rang_ w_ 1.6 mgikg.

/ - An_y_s of soil _r m_s during _e Verification ofPe_hlorate _udy and Ph_e H RI
Tier I and Tier IH soil _vestigations showed _ very _w metes exceeded _spective
background concen_ations. Also during _ese _vestigations, none of the metes
exceeded the U.S. EPA Reoon 9 _denti_ or _dus_i_ PRG_ with the exception of
arsenic. Howeve_ _e resuRs of m_ an_ys_ _r the soil samp_s collected _ pa_ of
• e Ti_ H _vestigation show _ a mlative_ l_ge numb_ of m_s exceeded
_spective background concen_ions. A comparison of reposed met_ concen_ations
with m_denti_ and _du_ri_ PRGs shows _ _w of these metes exceeded the
_s_ential and _dus_ial PRGs. Meals _ exceeded _e _denti_ an_or indus_i_

PRGs _ _e soil samp_s cohered from _e No_hern and So_hern EOD Tr_ng
Ranges _dude _um_um, amimon_ _ cadmium, coppe_ lea_ _all_m, and _nc.

- Yo_ci_ equNalency quotie_s (TEQ_ _r _ox_s/furans _ soil samples c_c_d
during _e Ver_cation of Perch_rate Study and the Tier HI soil _ve_n did not
exceed U.S. EPA Reoon 9 m_denti_ PRGs; howeve_ during the Tier H _vestigation,
one soil samp_ exceeded the _denti_ and _dustri_ PRGs and one soft sample
exceeded o_y _e _denfi_ PRGs.

- Resuks of the Tier HI soil _vestigation were comb_ed with _e resuks of the Tier I and
Ti_ H investigations _ _fim_e _e de_h of contamination _ IRP S_e 1. The_ msd_
show _ m_im_ VOC, SVOC, and hydroc_bon co_am_ation exists _ IRP Si_e 1
and is m_fi_ed _ shallow dep_s (le_ _an 5 _ bg_. The _cation of Bo_h_e B-1 is
l_e_ _ be _e o_y _cation where this contamination extends up _ _e de_h of 20 _

/i - For explosives _du_ and p_ch_r_e, _ can be concluded th_ neOi_e
concen_ations of exp_s_ _s_u_ and perforate e_ _ IRP Ske 1 s_l up _ a
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depth of 5 _ bgs. R is l_ely lhat Boreho_ B-1 is lhe o_y location where low / \
concentrat_ns of ex_os_es rescues and pe_hlorate exi_ up to a maximum depth of 35 _k...__.;
_et bgs.

- The rad_oc_ scan surveys and soil sampling _cmed th_ occu_ence and
distribution of R_226 _ IRP Ske 1 is cons_tent with the natural_ occurring
backgroun& Therefor_ a ske ev_uation accomO_hed (SEA) recommendation was
made to remove the radionuclides from the li_ ofCOPCs m IRP Ske 1.

N_u_ and E_e_ G_undwa_r Con_m_afiom The _How_g pw_s a _mm_ _ _ n_
ande_e_ __r __ _ _ S_e 1 and _ _eas so_ of_ S_e 1, based on _e
resu_ _m S_n_ _oundw_ moni_r_ _om the _r_ _Pe_h_ s_ and
from the Phase 1 and Phase H _u_ ___s _ _oundw_:

- Ve_ _w VOCs w_e d_eaed _ _ SRe 1 during _nwide _d_ _n_g
_d _er I __r s_pl_ events. The c___ of detected VOCs were
gener_ _w and below m_um _mam_ant _vels _CLO. _is sugge_s _h_ no or
ne_i_b_ VOC _m__ _ _ _ Ske 1.

- SVOCs were detected _ _oundwm_ on_ _n_y and _ ve_ low __
during _e __ goundw_ moni_rin_ and on_ one SVOC was d_e_ed
d_ _e _ I __r s_ T_s _e_ _ _i_Ne c__s _
SVOC _m__ e_ _ _ S_ 1.

- Low concen_ns of T_ TP_ and TPH-G were detected _ __ _
some _ S_e 1 monkofing wdN.

- wme_°_quNMe___evel(D____f 24.5 __xceed_/er _r __eEPA _MO__EPA_0_fi_n_ver _
one oNer of ma_ were ob_rved _ _e cen_M po_on of _ S_e 1 _ _e
No_em EOD _NN_ _. An _Mu_ _ N_cM _e_s and sN1s_g
_ks _c_ _ _is _a is l_e_ _e _u_e of _No_e _m__ _r _e_
locked somh __ of _ S_e 1, _uNng the _uviM aq_r be_en _
SRe 1 and _ SRe 2.

- _1_ hi_ __ of peonage were reposed _ _oundw_ _ of _e
c_ _e _ p_y _ _ _a _n _ S_ 1 and _ S_ 2 _ _
w_m _h _ Bo_ Canon W_h. _h_e is pm_ _m_ _ _e
__d bedrock _ _ SRe 1; howeveh __ of _ S_ 1 _o_ N
pm_ bmh _ _e s_ Minim and _ _e s_ __d bedmc_

- The Phase I and Phase H __ evNu_ns conceded _N m_u_s _
goundw_ m _ SRe 1 _e n_ _Mng and _e not _l_ed to s_e _fi_fi_.

N_u_ and E_e_ _ Se_me_ Con_m_a_om T_ COPCs d_e_ _ _d_e_ _m_
collected _ _e Ephem_M Pond _ _e _em po_on of _ S_e 1 _c_ded m_ene _ VOC) and
_m hy_oc_bo_. No SVOC_ __ atomic _&c_s _, exp_sNes
mNdu_, or _No_e were detected _ _ _mem samp_. To_ene _s de_ed _ _w
__ _ _o _m_g _c_s. Pe_N_m hydm_o_ d_e_ed _ _d_t s_s
_uded _w _e_s _ _M_ TP_D, and TPH-G. None of _e d_e_ed _n_i_
of metNs exceeded _ek U.S. E_ _Non 9 _s_enfiM or _du_N P_s, except _n_, _h
exceeded Rs mNdenfiN P_ _ _1 19 _d_t _mp_s. Howeveh none of _e _eNc

_em_ _m _r _an _s __d b_kgound concemr_ion of 6.86 m_g. _
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_ Nature and Extent of Surface Wa_r Contaminafio_ The _llowing summarizes the nature and
/ e_ent of sur_ce water comam_ation based on the surface w_er samp_s cofected _ the epheme_l

pond and _ the wes_rn math of Bo_ego Canyon Wash so_h of IRP S_e 1 _ January and February
2005:

- Ac_one was the o_y VOC detected _ any of the surface w_er samp_ at a
concentration of 6 _g/L _ both the Ephemer_ Pond samp_ and _ the s_eam samp_. "

- The o_y ex_os_e rescue d_ec_d _ surface w_er samp_s was RDX. RDX was
detected _ o_y one sample cofected _om the wes_rn math of Bo_ego Canyon Wash
near Mon_or_g Well 01-MW207 _ a concemrat_n of 1 _g/L.

- Low concentrations of TPH-MO, TPH-D, and TPH-G were d_e_ed _ three sur_ce
w_er samples cofected ne_ the pond and we_ern roach of Bo_ego Canyon Wash. The
maximum concen_ations of TPH-MO, TPH-D, and TPH-G were 0.09 milligrams p_
l_er (mg/L), 0.08 mg/L, and 0.05 mg/L, respectively.

- SVOC_ PAHs, and pem_orate were nct d_e_ed _ any sur_ce w_ sample.

- Of the m_s dete_e_ _um_um, arse_ barium, coppe_ _o_ _a_ and me_ury
exceeded the_ Nation_ Recommended Wmer Qu_i_ Criteria or risk-based screening
v_ues for aquatic life.

HumanHeath RiskAssessme_(HHRA)

Surface and Subsurface S_L The scmen_g risk a_smem (SRA) _r sur_ce and subsurface soil
(i.e, comp_ison of dam to U.S. EPA Re,on 9 re_denfi_ and _dustri_ PRGs) resuked _

_) cumul_C eumul_e _c_memi _ncmmem_ canceCranCerfskrisSkSexceedeadb°ve th_04!0_Arse_Pc°int i_hd_partUmc"_c_ogenHic°WeVerir'skdrvenr°ne _°fsoilt;he
howeve_ arsenic occurs namral_ _ soils _ the s_ and is present with_ background leve_.
Noncanc_ hazed _ces (His) _r _rect exposure to surface and subsurface soft range between 5
and 10 _r the m_denfi_ scen_io and _e near 1 for _e _dus_i_ _en_io. Antimony, th_l_m,
naphth_en_ and 2-meth_naphth_ene _e the m_n contrib_ors _ the HI. Howeve_ the sur_ce and
subsurface His am based on chemic_s th_ _e reposed _ a low d_ection frequency of less than 5
percent of the sam_. Maximum detections of these compounds were used to estim_e the
noncancer hazard. Ind_ect exposure to chem_s _ soil th_ resu_ from soil vapor migrat_n _to
p_enti_ bufld_gs may _suk _ a slig_ _gh_ noncancer hazed.

The sur_ce soft (0 to 2 _et bg_ and the subsur_ce soil (0 to 10 _et bgs) do n_ po_ a _gnificant
risk for the construction worke_ casu_ Wesp_se_ cr EOD Train_g Range supervisor exposure
scen_io as _emen_l cancer risks and His are near or below the acceptable t_g_ leve_ of lxl0 _
and 1, mspe_e_.

Ephemeral Pond Se_menL The SRA for sediment _ the Ephemeral Pond used U.S. EPA Region 9
m_denti_ soil PRGs for comparison. The as_me_ msuked _ cumulatNe _cmmem_ canc_
risks _ightly above lxl0 6 for the ms_enti_ _enario (bin below the po_t of departure for the
_dustri_ scen_io), which is primari_ driven by the pm_nce of _c. The concen_afions of
ar_c detected in sediment were _ss than those d_e_ed _ surface an_or subsurface soil.

Groundwate_ The SRA for exposure to groundwm_ ms_d _ cum_ative _cmmem_ cancer
risks of lxl04 under a h_h-end or masonab_ maximum exposure (RME) _sum_n. Under an

_ average exposure (or cen_al _ndency exposure [CTE]) _sumptio_ cum_e _cmmem_ cancer
f risks am 9xl 0"5.Ar_ benzen_ tric_oroethene (TCE), meth_ene c_orid_ and bis _thylhexyl)

p_h_me (BEPH) were reposed above the_ respective U.S. EPA Re,on 9 tap w_ PRGs. The
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primary risk ddv_ is TCE, which was on_ _po_ed _ the ofi_nM groundwater sam_g evem _ _ _
January 2002. TCE was not reposed _ sub_quent groundw_ mon_oring even_. ARhough the _ _/
risk estim_e for arse_c _so exceeded lxl0 _, the maximum _poaed concen_ation _.4 _g/L) is
below the MCL of 5 _g/L. Esfim_ed noncancer hazard _ces _om exposu_ to groundw_ _e
appro_m_e_ 10 for b_h RME and CTE scen_ios. Perchlorate is a _gnifica_ cen_ib_or _ th_
hazard. TCE, thall_m, chrom_m, and n_kel slight_ exceeded the_ _p wat_ PRGs. Cumulat_e
inc_mental cancer risks for fum_ offsRe _s_ents po_nti_ _ng ne_ IRP SRe 1 am
necess_ily less due to groundw_ mi_ng and potenti_ biodegredation. The fikd_ood of
groundwm_ _ the vic_i_ to be used for _de_ial drinking water is unknown but expe_e_y low.
Groundw_er was n_ ev_u_ed _ the sR_specific risk-based ev_uation s_ce other sit, specific
receptors _e not expe_ed _ become _gnificant_ exposed to groundw_.

The ev_uation of p_enti_ vapor migration from groundwat_ through the s_l co_mn and _to
_docr a_ _suked _ esfim_ed ILCRs for the _dent th_ we_ wit_n the risk management range of
10-6_ 10_. Noncancer hazard estim_ we_ bdow the t_g_ HI of 1. The cancer risk e_imate was
driven by TCE, for which the continued presence has not been confirmed.

Surface Wate_ The screening risk a_e_me_ for surface w_ used U.S. EPA Re,on 9 _p w_er
PRGs for comparison. The a_essme_ _suRed _ cumulate _cremen_l canc_ risks of 3x10"_,
wh_h is driven by ar_ O_y arse_c and RDX exceeded the_ _spe_e tap w_er PRG. The
concentration of a_e_c d_e_ed _ surface w_ was less than d_e_ed _ groundwate_ Noncanc_
HIs for surface w_er _e less than 1.

Summary _f t/uman tte_th Risks. In summary, the cancer risk estim_es _e below or wit_n the
EPA established risk management range of 10_ to 10_ for _1 media except groundwate_ Whi_ the
cancer risk esfim_e _r groundw_ exceeds lxl0 _, R is based on TCE, wh_h has not been ( _
confirmed in groundw_ by sub_que_ groundwater mo_dng even_. Noncancer hazards for \ _
groundwm_ exceed EPA's acce_ab_ t_get hazard of 1. The m_ofity of this risk is driven by the
presence of pe_orat_ TCE, _ckd, and thallium. Based on the d_a collected and the_ ev_uation
_ the risk asse_menL fu_her ev_u_n of groundwater may be necessary. Noncanc_ hazard
esfim_es for other mesa _e gen_ ne_ or below one; howeveL _d_ect exposu_ to chemE_s
_ soil thin resuR from soil vapor migration _to p_emhl b_l_ngs co_d resuR _ a sligh@ h_her
noncancer hazard. Much of the noncancer hazard for th_ p_enti_ exposure pmhway is based on
nap_h_ene w_ch is _equently detected.

Ec_og_al RiskAssessme_(ERA)

An ERA was conduced _ IRP Site 1 _ ev_u_e the pment_l threes _ ec_o_c_ _ce_ors from
site-related COPCs d_emed above ris_based _en_g cri_ria. As a _s_t of requests by _gulato_
and commems _ceNed on the Draft Screening ERA, (Earth Tech 2003_ _ur addifion_ _triM
species w_e added and the depth w_ _c_ased _om 0 _ 2 _ to 0 _ 6 _ bgs _ represent the
b_d and mammM _ed_g guilds p_m _ the ske. This evMuationnow us_ the omme shrew, deer
mous_ and _n_mi_d wea_l as _p_mm_e mammM_ and the we_ern meadowlark, mourning
dov_ and _ggerhead shrike as mpr_en_t_e b_ds. Add_onMly, _ be_ mpm_m pmemiM
exposure of deep bu_ow_g animals, _ was reque_ed thin soil samp_s _om 0 to 6 _et bgs be used
to _p_m surface soil condkions for ec_o_cM risk ev_uation purposes, and th_ change has been
made.

Although pmentiM risk W aquatic li_ _ surface wmer _ IRP Ske 1 is _c_ed _r two COPCs
(_um_um and barium) _ the Ephemeral Pon_ concen_ations of these COPCs _e n_ _ _vels th_ _ _
_e l_e_ _ elicR adv_ effects _ the ephem_ aquatic communi_ presem. The aquatic life \_/
cri_fia th_ w_e used _ the ¢c_o_c_ Sc_en_g Risk A_essment (SRA) (Ti_ 1) and basd_e
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_ eco_c_ ri_ _mem _E_) _i_ 2, _ 3_ compari_ a_ _r _1 _u_c _ _d _
S e_me_ _e_ _ n_. G_en _ ephem_N habR_ _s _ w_Pada_ed m

_nm_ e_, _d th_ a v_b_ and _p_duc_g aquae _mm_ e_ed _ the pond
during _e 2005 s_g period, the con_u_on is made _ a_m_um _d b_um do not pose ris_
to these aquae lift _ce_s _ the _ SRe 1Ephem_N Pond.

B_ed on _fined e_os_ _m_s _r _mem _ _e BE_, ec_o_c_ ri_ _m e_os_e _
_d_t m _ Ske 1 _me_ Pond does not p_m a s_ffic_ _e_ of adverse e_c_ to
be_h_ _o_.

The p_e_i_ ri_s (i.e., H_ Qu_e_ _) _ _e _p_se_ _ _o_ w_e
__d _g _w_ O_e_E E_ _1 _O_b_ T_s _d _b
m_um e_u_ po_ __ _PCO _he lesser of the 95 peseta Upper Confidence
L_R _C_ of _e me_ _tim_ed us_g the ProUCL so_e or the m_um reposed
c_m_ The _er 2 HQs _r _ _1_ receptors on_ exceeded 1 _r _o COPCs th_ w_
d_d _ m_e _ 10 _r_ _mpEs _ss _e sRe _he m_um numb_ of _m_es _qu_
_r c_cul_ion _d use of a 95pe_e_ UC_. C_c_med HQs _r copper _ged _m 2 to 3, and
c_c_ed HQs _r _b__ _ged _om 1 _ 3. The 95 peseta UCLs _r copp_ and d_n-
buU1p_hN_e _ _ed upw_d by a s_e _ d_e_ _ _ch dma _t. Comp_n of_e 95
p_m UCLs _r _e _o COPCs _ _e_ means _gge_s _ _e _e_ EPC is _e_e_
_ _us _e c_ HQ is ove_stim_ed _r _e _o COPCs.

A__ HQs _r _pmsem_Ne mce_o_ w_e c_c_ed _r COPCs _ were d_e_ed _ l_s
_n 5 _ & _Es _ _ m_m d_d _n_ _c_ _ _ _r _
10 de_ns _r _e _e_cNs. On_ t_ee of _e COPCs had cMcd_ed HQs ge_ _ 1;

) _M_0,_d eNc_Ne_Qs _r a_m_Qs _r 2__o__ged _m 10m r_ge_00,cMcM_e_om 8 _HQi0.ThLr mt_ev_e_en_Qs_ge_r_o_ m 7
were driven by _e m_um c_c_t_i_ of 103 m_g Oe_ h_he_ 18.8 m_ _ong 5
detections _om 143 s_s. _e HQs _r to_ _E_s were driven by _e m_um _n_
of 98 m_g _e_ N_e_ 5.4 m_k_ _ong 3 d_ections _om 168 _mN_. The HQs _r 2_
d_Rmm_ene were driven by the m_um __ of 7 m_g _e_ highe_ 1.6 m_
_ong 6 d_ecfions _om 147 s_O_ The HQs cNcMmed _r _e _e COPCs _p_ _e
exposu_ _ the _c_s of _e m_um detection on_ and ove_stim_ _e _e_ge exp_e
_ross the entire sRe _d _us the risk to _ceNo_ across the entire sRe. Because of _e _w
_equency of detection and l_Red _sMbufion of the _ee COPC_ exposure _1_ to the _ee
COPCs a_ n_ like_ m _e_e_ e_ M_ pop_ns _ _ SRe 1.

The _s_ of _e ecNoNcN S_ _d BE_ _Nu_ sugge_ _N Ne chem_Ns _ _H _ n_
1Ne_ m adve_e_ e_ MI_ _l_s _ _ SRe 1, _u_._me _dNNuM pl_ _d
_b_es, _ c_c_ed M_ m_um reposed detections of _e COPC_ may su_r _om
_e e_. No _h_ evNu_ion m pm_ _u_ be_Nc, _ _esMN _NoNcN _p_ _
I_ SRe 1 is _q_d.

MunNonsand Exp_s_es ol Concern RiskAssessme_

Based on _e _vew of _ur safe,move _C _ms in the No,hem EOD _ng _ge, as
well _ _e _covew of 776 _ Rems _om M1_ _ve_ig_n _ OheNo_em EOD T_Nng
R_g_ Sou_em EOD _ng Rang_ _r _ _d Range perim_eO during _e __s _d

\ __ __ _ __ smdN R _ _t_ _ _e _ Ess _an 2 sa_move
) ene_ed _C _ems p_m p_ _ _ _ S_ 1._C ri_ w_ evNuae_ b_ed on _e s_p_g

/ _ _ MI _ _, __ _ _e _e_l _d _e w_ _e _ _ _ _ S_ 1 _II
_mNn consi_e_ w_h pa_ EOD _ng a_s. Each _ea was evMu_ed us_g _ee risk N_s
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- accessibility asse_ment, overMl hazard a_essmen_ and exposure asse_men_ The explosivity risk f \
would be _gher for any activity th_ resuRs _ more land d_turbance (such as future hous_g 'k._
deve_pment) than the l_e use scenario due to higher potentiM for encountering MEC Reins.

CONCLU_ONS

D_a o_ned during _e Ph_e H _ w_e comb_ed _ d_a from p_v_ i_e_g_s _
_soNe the decision q_o_ deve_ped during the d_ qu_ty o_e_ _QO) process _ the
Ph_e H _ Wo_ P_n.

_e __ answe_ w_e _d _r _e p_e_ Deds_n Que_o_. A mo_ _o_ugh
_u_ _e conc_s_ns _l_ws _e_ _sw_s:

1. Are _e _a_ _ _m sha_w _ss _ 10 _ _ so_ s_s _qua_ _

Ye_ bo_ _e _ and _e E_ _ s_ri_ compl_ed _ _e _il d_a _ W_
coHeaed.

Z _ _e _ _tent _ _e _ed s_w soH been _ned or _ _nM _

Ye_ _e _sd_ of _e _g_ _c_ed _ _e _a_ shrew soil has been defined
_d is loc_d o_y _ _e cent_ po_on of the s_e.

_ Do_ _ __ _nd b_d 10_ _ _, _ _e _ _t _?

_g___(less _an_S_ _C_g_.M_?ne _c_neex_pfiO_w_t___ COPCs ofCOPC__ _ri_e_ p_se_e_a _
m_imum _h of 35 _ bg_ _ is l_e_ _ be _e o_y _c_ w_ c__i_ _
_c_d deeper soil.

_ Do _e _g _o_r __ we_ _q_ __e i_ _
_o_r _ _ _e_ a _r __ we_?

Yes, e_ng _oundw_ mo_r_g wells adequ_e_ chara_erize _paa _ __
howeve_ _e_ m_ _ a _ _r add_on_ wel_ in _ppo_ of_e _fity Stu_ _S).

_ _ s_e _ __ _p_

Y_, su_ce w_ runoff _ a po_iM_ commie p_hw_ during _ffic_ _n eve_
_d _ __s made during _e 2004-2005 _nter season.

_ _e __ h_ _d _o_ _c_ b_n _n_ _d _e _ _ W be _
_k_r _e _ _cU _ _ s_?

Yes, _ p_e_ hum_ and ec_ooc_ receptors h_e been _enfified. Based on _
evasion of the d_a conducted d_ng _e risk _men_ _ S_e 1 poses _w risk to
hum_ he_k howeve_ _ e_v_ed _ _c_ _ fu_er ev_u_ion of _oundw_ m_
be w_ed. The _suks of the S_ _d BE_ _u_ _c_e th_ _ Ske 1 poses
_w fi_ _d _ fu_h_ _Mu_ is __ _ p_e_ _u_ _, _ __

.o ,
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_ .\ Z Do de _t_fio_ of target ana@tes _ de Ep_m_d Pond _men_ (located & de
) northe_ portion of IRP Site _ exc_d de _mb_d _cisi_ thr_holds _or R_e_ide

/ fai_ shrimp _ Federally-endangered species]) ?

Yes, _e _ncenWations of t_get _N_es _ _e Ep_meral Pond _dim_ exceed _e
_b_d denton t_eshol_. Howeveq b_ed on _fined exp_e assumptions _r
_dime_ _d w_er within _e pon_ k is concluded _ aquatic _d ben_ic o_Nms _e
not _ risk & adve_e effect.

& Do Ne dam suggest that the perchNrate de_c_d down_adient_om IRP Site 1 # _lated m
IRP Site 1 _?

Yes, _e dam suggests _ the pe_Norate detected downgadie_ from IRP Ske 1 is l_e_
related _ IRP SRe 1 releases.

N_um andE_ent _ C_m_

The soil _g_ions __ _ffi_t d_ _ define _e l_e_ _d ve_e_ e_e_ of
__ _ _ S_ 1. T_ _g_s _c_e _ low __ _VOC_ SVOC_
e_s residues, _c_ _d _o_ _ w_e_ _ _e s_e. For _e most p_, these
COPCs _e be_w _e U.S. EPA _gion 9 _i_ _r _d_M P_s, _d _ _d _ _e
sh_ow soft 0ess _ 5 _et bgs). __ _ one _c_on _w __ of _ COPCs were
p_ _ a de_h of 35 _ b_, _h is l_e_ _ be _e o_y 1_ whe_ __i_ h_
_cted deep s_l. _e so_ s_p_s collected _m _e _ea _ _e _dn_ of_e proposed open b_
_ _ _ _e __ _e_ _d R_e_ _t _] P_ B Pe_ A_o_
_ _c_ed _O_e _nmm_on.

/ Ne_b_n_s_m _m__O_ SVOC, _d_d__he _ S_e_m____ is p___w_em_ _ _ ____e1 _oundw_. The
_ pe_o_e (exceed_g _s D_ _PA 200_ _ over 1 0_er _ m__ _ p_ _ the
goundw_ _ _e cen_l po_on of _ S_ 1. In _d_o_ _1_ _gh __ of
_r_ _e _t _ __ s_h _ _ S_ 1 _d _ _e _u_r _n _ S_ 1 _d
_ Si_ 2, _l_y _g _e w_mm _h __ C_ _.

RC_ FaolRyC_sure

Co_em w_h a_e_ m_e during _e __ of _e Ph_e _ _ Wo_ PI_ _ Te_
2001_ Nis _ Repo_ _o_ _b_fi_ _qu_eme_s of _e RC_ Nc_ d_e process
_r _e pmp_ Open _O_n D__ _B_ _ _ _ S_e 1. The __ of _e
N_ _) ma_m_s _ a_N_ conduced _ Fo_ EOD _ng _ge we_ n_ _ed

_e D_ _c_d_ a m_e _os_nc_g _e _ clos_ ch_ _o _e _M Ph_e H _
Wo_ _ _ _h 2001_. Th_ _le pm_s a __ _ _ __e RC_
c_s_e _me_s _ adduced _ _e _ _pog _d _eque_ Comp_hensNe _m_
__ C__, _d L_i_ _t _C_) __. _ _d _ a __ of
T_c __ Co_ _TSC) 1_ dined 19M_ 2001, clo_ _d _s_ _mems
_p_ _ _e OB/OD Unk _c_ed _n _e _e_g_ _d_ _med _ be _e CERC_
_g_). _e _ encompass _e _ _o_ _ _e P_ A P_ Mod_c_n _d by
• e M_e Co_s _ EPA Reoon 9 _ June 1988._e D_ _I1 continue _ ev_u_e _ _a _ _

- \ _1 compone_ of _e _ S_ 1 _ _d _I1 _o_ _ _s_, _e __ dos_
) _d _o_m _qukemen_ _to _e _spon_ _fion process.
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Human Heaffh Risk _ _
To evNu_e _e 6sk _r adv_ heN_ effe_s due m conmminan_ _ IRP SRe 1, a human_eal_ \.__j'
_en_g _sk _mem w_ conduced _r s_Nce and subsuffa_ _il, _diments, goundwateh
and surface water _ Ne Nte. The HHRA conduced _r surface and subsurfa_ soil _ IRP S_e 1
_d_ _ heN_ 6sks _r a construction workeh c_uN _p_seh _ EOD TrNn_g Range
_pe_isor _e generally accepmb_. AddNonNly, _Nments _ _e Ephemeral Pond do not p_e a
sign_cant _sk under any of _e construction woNeh casual _espasseh or EOD Tra_g Range
superior exp_u_ _en_ios. While _e 6sk _fim_e _r _oundwat_ exceeds 10_ it N b_ed on
the po_ntiN p_nce of TCE which w_ reposed _ goundw_ oNy dudng _e fi_t monitoring
even_ TCE h_ not been reposed _ goundwater d_g sub_queN goundwater monkor_g even_
suggesting _ cu_ent condNons _e not represented by dam collected N_oNcM_. Noncancer
hazards _r goundw_ _ _e _e_ng level eva_ation _e &iven by pe_Norate. Howeveh _
shouN be noted _N them is no cu_e_ use of groundwat_ _ _e s_e and Ne _ture use of _is
me,urn is b_ved m be uN_e_.

_ _e site-specific 6sk_ed evMuation,excess caner dsks _r NI _ceN_s and conNde_d mesa
we_ b_ow _e _w_ bound (10_ of_e canc_ 6sk management range. The Nghe_ no,cancer HI
of 3 w_ cNcM_ed _r _e constructio_utili_ woN_ p_e_iN_ expo_d _ sub_rface soil.
Conside6ng _e inlae_ pro_ctiveness built _to es_blishment of _e _feren_ dose (RID), an HI
vNue of 3 is conNde_d on_ m_NnM_ ge_ _an 1.0.

EcNo_cM Ri_

An ERA w_ conduced _ IRP S_e 1 _ ev_u_e _e p_enti_ t_e_s _ ec_o_c_ _s from
site-_l_ed COPCs de_cted above d_ed _n_g cEtefi_ The ev_uation u_s _e om_e / _
s_ew, deer mou_, and long-_iled wea_l _ _pre_n_tNe mammN_ and Ne w_m meadowl_ _.__.j
mourning dov_ and _gge_ead _fike _ _p_senmtNe bi_s. Soil samN_ _om 0 m 6 _ bgs are
used to _p_ p_entiN exposure of deep bu_owing animNs.

The _Rs of _e SRA _ 1 and BERA Ti_ 2, _ep 3a _o_cM d_ evMuation _c_ no
p_entiM _r adverse eco_NcN effe_s to berne o_anNms exp_ed to IRP S_e 1 Ephem_M Pond
sedimen_ _ aquatic organisms exp_ed _ _rface water _ the pond _ _ runoff. Surface w_
chem_Ns we_ not _und _ concentrations th_ t_eNen adverse effec_ to _e Riverside Niry
s_imp. Chem_Ns _ _il _e n_ l_e_ _ adve_e_ effe_ wil_ife populations _ IRP S_e 1,
N_ough some _duNs may suffer _om adverse effects.

The _sM_ of _e ecNoNcM SRA and BERA evMuation _cNe no Nnh_ evNuation _ necessary
_ prote_ aquati_ be_N_ _ _MM ecMo_cM _N_s _ IRP Sile 1.

MunNonsand ExNosNes of Concern

An exp_Nves _fe_ a_e_me_ w_ performed _ IRP She 1 _ evMu_e _e Nsks due _ MEC
contamination N _e si_. The explosNe safe_ risk a_sme_ concluded _ due _ _e p_entiM _r
buNed MEC, dev_ed 6sk _ w_e_ N _e Nc_hem EOD Tra_ing Rang_ wi_ sligh,t_ elev_ed 6sk
_ _e Sou_em EOD Tm_g Range caused by po_ntiN _r Nc_o_s.

Recommenda_ons

On _e b_N of_s _om _e human_hh and MEC Nsk _me_s performed _r IRP Si_ 1, _ / \

iS_oundwate_C_°mmend_dw_l_ananevNuatiev°nNuation_rC°ndU_regmovNofaMErceSp°nS_oemsoialCfi°_e_i_udePed_hl°rat_impaCtinedthe_medial _-_)
M_m_es evMu_ed _ _e FS _r IRP Site 1. N addNo_ s_ _e _cremental caner 6sk _r
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\ naph_a_ne in soil _N _ the risk managemem range of 1_ to 10_ _ is Mso _commended th_ a
; hum_k_b_ _mov_ of n_h_imp_d soil _om _e _n_l po_on _ _ Ske 1 be

_c_ded _ _e _me_ akem_es _d _ _e FS. R is __d _ a hum_e_ed
_mov_ _ion _n_ _r n_h__pa_ _il wo_d _so l_e_ _du_ ec_o_c_ risk _
• e s_, _d no _ _n w_ld be _d _ _ _du_ fi_s _ _olooc_ _o_.
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i ACRONYMSAND ABBREVIATIONS

_ % percent
< less than

± plus or m_us
pg/kg m_rograms per kilogram
pg/L m_rograms per l_er
gg/m_ m_rograms per cubic meter
1_-DCE 1_,-d_h_ro_hene
Z3 ,ZS<TCDD 2,3,Z 8-te_achlorodibenzodioxin

ABS absorpt_n factor
AF adherence factor

Ak SWAT Nr quNity solid waste assessment te_
AL action level

ALARA as low as reasonably achievab_
Am americium

ASTM American Sodety of Teeing and M_efi_s
AT average time
B the v_ue is below the repoaing limk but above the minimum detection limk
BAF bioaccululation factor
BCF bioconcen_ation factor

\ BCFp b_concentration factor - plant
) BCT BRAC Cleanup Team

_/ BEPH bis(2-ethylhexyl)phth_e
BERA basd_e ecologicMrisk assessment
bgs be_w ground surface
BHHRA basdine human heNth risk assessment

BNI Bechtd National, Inc.
BRAC Base ReNignment and Closure
BTEX benzen_ toluen_ ethylbenzen_ xylenes
BW body weight
CN-EPA CNifornia Environmental Promotion Agency
CCR CNifornN Code of RegMations
CDFG CNifornN Depa_ment of Fish and Game
CDHS California Department of HeNth Serv_es
CDI chronic daily intake
CDM Camp Dre_er & McKee
CERCLA Comprehensive EnvironmentN Respons_ Compensation, and Liability Act
CF conversion factor

CFR Code of Federal Regulations
CIO4- perchlorate
CLEAN ComprehensNe Long-Term Environmental Action Navy

_,_ cm centim_er
-_ J cm_ square centim_er

cmZ_vent square centim_er per event
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COC chin of custody _ \

COPC _emicM of p_entiM con_m .._
CRWQCB C_i_m_ Reoon_ Wm_ Quali_ Comr_ Board
CS_ inh_ation ca_ s_pe _
CS_ or_ cancer s_pe _ctor
CSM concepmM_ modal
CSS coa_M sage scrub
CTE cen_ _ndency exposu_
CTO _n_a_ _sk order
DCE dic_oroe_ene

DCGL derived concen_ation gu_d_e level
DG dma gap
DoD Department of De_n_
DOE Department of Enelgy
DON Depa_me_ of_e Navy
DQO d_a qu_i_ 0_ective
DTSC Department of Toxic Subs_nces Con_ol
dup dupfic_e samp_
dw d_ we_
DWEL drin_ng w_ equ_e_ _vel
EaCh Tech EaCh Tec_ _c.
EBS Environment_ B_e Su_ey / \

ECP Envi_nmemM Cond_n of P_perty _) _
ED exp_e durat_n
EF exp_e _equency
EFH exposu_ _s handbook
ELAP Environmen_l Laborato_ Acc_d_afion Pro_am
EPA Un_ed St_es En_nmen_l Protection Agency
EM elec_omagnetic
EOD exp_s_e _dnan_ _M
EPC expo_ point conce_ration
ERA _o_cM fi_ _s_smem
ESS Exp_s_ Sa_ Submittal
ET exp_e time
FA_A Federal Aviation Adm_is_ation

FBI Federal Bu_au of _v_figmion
FFA Federal Facades A_eement
FI fraction _ge_ed
FOST fining of suitab_i_ m _ansfer
FS __ s_dy
FS smoke _l__de c_o_s_c _id

GC/MGSeoc_on Geoc_onLab_moga _s c_omato_aphy/mass _om_ _____

xxx



Deemer 2006 Fin_ _e fl _ IRP S_ 1 Acmnyms _d Abbm_

_ GI _s__M
/; GPR _ound_en_r_g _d_

GPS #obM p_on_g sy_em
G-_ _ m_ m_ed_
HCI _hlodc add
_ human he_ d_ _mem
_ h_ _dex

_ o_ahydro-l,3,5,_e_ankro-l,3,5,74e_oc_e
HQ h_rd qu_em
_ h_mfic_ rad_cal assessment
ID _ent_c_on
_CR _c_mem_ li_e c_cer fi_
_ _ches
_ i_on factor

I_S hte_at_ _ h_on Sy_em
I_ h_lm_n Re_orat_n Pro_am
IRS _on rate of so_
J the concen_ation is an e_m_ vahe

JATO jet-assUred _ke-off
_G Jacobs Eng_eefing Grou_ _c.
_ esfim_ed v_ue, _m_ve _enfi_on _t_s _e was based on

_ _A _ApresumNNe e_denceEnv_men_

kg N_s
k_mg M_s per _lli_
L 1Rer

LA Bas_ Los _es Bas_
LL_ La_ence Live_ore N_nN L_orato_
LOlL _west-obse_ed-adverse-effec_level

_ cubic m_ers per d_
_our cubic m_ers per hour
_Ng cubic m_ers per N_am

_RSS_ MuN_ncy _d_n Su_ey and S_ Nve_g_on Manual
MCAS M_ne Co_s A_ St_on
MCL m_um con_inaN level
_ munNons deb_s
_L m_hod detec_on I_R

_C munMons _d exp_ives of concern
_ m_i_ Nctor
m_C_ __s as cNc_m c_bonate
m_ millig_s per _uare cent_ete_
m_ milli_s per d_

! m_g mil_gams per Mlogam
- --' m_d_ _ams per _am per d_

m_g dw _lH_s per _lo_am on a d_ w_g_ bas_
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m_ m_ _ _ (/ _
m_ 3 milli_s per c_ic meter \ ./
mg_ milli_s per l_r as N_ogen
mm _H_
_em miHffem
MSL me_ sea _vel
mV _H_

mya _on years ago
N N_o_n
Na not _cable
NA not _able
NaI sodom _de

NAVFAC EFD NavN FacHNes En_neering Comm_d En_neering FMd DNN_n
NCP N_nM Oil and H_dous S_ances _l_n Co_gency Plan
_ nonde_ or n_ de_ed
_ _rosod_e_lamine
NAVFAC SW NavN FacHNes Eng_eefing Command _uthwe_
_ESC NavN FaNg,s Engineering Se_e Cen_r
n_g nanog_s per Nlog_
NOeL no-obse_ed-adverse-effect-level
_L N_nM P_ofifies List

_C Nuc_ RegM_ow CommNNon / _
_WQC N_nM Recommended Water QuN_ C_fia __ _
NS not sam_d
NTP N_onM To_co_ Prog_
OB/OD open bu_open d_on_n
OE ordnance _d e_sNes
O_ O_ N_e N_onN L_or_o_
OS_R Office _ _ Wa_e _d Emergency Response
PACD_ Pacffic DMs_ NavN FacilNes EnNneefing Command

P_ po_cycl_ arom_c _droc_bon
P_ pro_s_nN action _v_
Pb lead

PCB po_cNorinNed b_hen_
PCE _a_loroe_ene

pCgg _oc_es _r gam
pC_ picocuries per 1Rer
PEF p_iculate e_on N_or
pH neg_ve _g _e _dro_n ion concen_ation
PHC p_ro_um hy&oca_ons
P_ prelimin_ risk evNu_ion
PRG prelimin_ rem_n goN ._ ..
QA quM_ assur_ce ! )
QC quN_ con_ol '_- /
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_. / _M range _le risk me_o_
_ 226 md_m 226

_GS _ A_sm_t G_d_ _r __
_SP _d_o_ A_ Suppo_ Pro_
_CA risk-based cohesive action

_S fisbb_ed _en_g
_ _u_e C__ _d Recove_ A_
_S_D _1 __

_X cyelo_m_hylene_ni_mine
_C re_rence concen_n
_ re_nce dose
_o oral _rence dose

_ reme_ _ve_g_on
_S rem_ inve_g_o_H_ sm_
_ repo_ng I_R
_ reason_ max_um exposure
RTK reM_me _nem_c
SA s_n surface area

SAIC Science A_l_ons _tem_onM Co_or_n
SEA sRe evMu_on accompfi_ed

\ SOP s_n_ oper_g procedure
. // SQL sample _antitation l_k

S_ screen_g risk asse_me_
SSL soil screen_g level
SS_E sR_ec_c risk-based evMu_on
S_ s_ use _or

SVOC semNol_i_ organ_ compound
SWAT solid waste _se_me_ _

S_ So_hwe_ D_ NavMFacH_es Eng_eering Command
T_ ta_et anM_e li_
TCDD _achlorod_enzodio_n
TCE _loro_ne

TCR target cancer _k
TEDE to_ e_ve _se _u_ale_
TEF _c_ _u_en_ _or
TEQ _c_ _u_Men_ _e_
TFH to_ _el _droc_bons
Th _ofium

THQ task h_rd qu_e_
TOC top of c_g
TPH to_l _oleum _ocarbons

" /' TPH-GTPH-D to_t°_l _oleum _droc_bons_°leum _drocarbons asaSgasN_edieselNel
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TPH-MO total peg_eum hydrocarbons as m_ _h : _
TRPH total _covem_e p_roleum hydrocarbons _,\___/
TRV _ciU _nce v_ue
TU _itium un_s

U not detected above _e _dE_ed laborato_ _po_ing limR
U2_:U 235 ratio of U 238_ U 235(U = U_um)
UF unce_n_ _or
UCL upper confidence limk
UJ _c_es _e compound or an_e was an_yzed _r b_ was not d_e_ed;

and _e sample detec_on limk is an e_im_ed v_ue
U.S. Un_ed St_es

USACE Unked St_es Army Co_s of Engineers
USACHPPM Unked St_es Army Center _r He_ Promotion and Preve_Ne Me_c_e
USFWS Unked St_es F_h and Wildlife Se_e

USMC U_ted St_es M_e Co_s
UXO unexp_ded o_nance
VOC volati_ organic compound
Wes_n Roy F. Wes_n
WOE weight of evidence
WHO World He_ Orga_zation
WHO-TEQ World He_ Organization _ciW eq_v_e_ quotie_

xxxiv
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_ 1. Introduction
This R_o_ d_umems _e p_c_u_s and find_ of He Ph_e H _m_ _v_fig_ion (_
conduced _ _s_n _i_ Pm_m (_) S_e 1, He E_s_e O_n_ D_pos_ _O_
T_ng _ng_ _ _ M_ Co_s A_ _ (MCA_, E1To_, C_mh ff_e 1-1). T_s
_po_ is a pfima_ __ _qu_d under a Fede_l _ A__ (FF_ s_ed _
O_ob_ 1990 by _e U_ted St_es _.S.) M_e __p_ of the N_ (DO_, U.S.
_v__ Pro_ion Agency _P_ Re,on _, C_i_m_ __ of He_ Se_ _
of w_ch is _y He __ of To_c __ Con_l _TS_L and the C_i_mh
Re_on_ W_ Qu_ Con_l Bo_& S_a Ana Re,on __. The _g_ _s
__ _ EaCh Tech hc., on beh_f of _e B_e __ _d C_ _C) Pin,am
M_emem Offi_ W_t and N_ F_ Engulfing Comm_d Somhwe_ _FAC S_
_y _b_ _ S_W), _ _od_d _ _e P_i_ D_i_ N_ F_ En_ne_g
Comm_d under con_t task order (CT_ no. 0072 of the Comp_hensNe _n_
__M A_n N_ __) H p_m, _n_ numb_ N62_9_D_048. Th_
_po_ com_s _ _e C0mwe_e _v_M R_n_ Com_o_ _d _i_ Aa
_E_ _ _d _ _e S_e_ __ _d _fi_i_ A_ _ 1986, _d _e
N_onM _1 and H_rdous __ P_tion Co__ PI_ _C_ _ 40 Code of Fede_
R__s (CF_ P_ 300.

The Phase H _ was _r_ _ _co_an_ _ the Phase H _ Wo_ PI_ (Ea_ _ch 2001@
finM_ed _ Novemb_ 2001, as well as S_pl_ andAna_fis Plan __ _. 1 _ Tech
2004_ Sam_g and AnMys_ Plan __ No. 2 _ _ch 2002_ and S_ and
AnMyfis PI_ Amendme_ No. 3 _a_h Tech 2005) The __ __ docume_s w_e
e_e_e_ used _ _p_ of_ Repot:

/ ° __ _ C__ _m_ _g_ (_ _d _1_ Sm_ _S) _d_
CE_LA (_fim F_M) -EPA G_d_ _PA 5_-89_0_ _PA 1988)

• __ of He Na_ _s_n _i_ Pm_m M_uM _ 2001 Updme

1.1 REPORTOBJEC_VES

The o_ectives of_e Fh_e HRI we_ m _h_ ch_actefize _e ph_s_ a_ribm_ of IRP Site 1,
_dud_g ge_ogy and hy_ogeology, ev_u_e _e na_m and e_e_ of contam_ants, and _ss fi_
to human he_ and _e env_onmem. T_s Repoa presen_ the m_hods and conchfions of various
field _vestigations conducted as a pa_ of Phase H RI _vestigation. The _suRs of the Phase H RI
w_e comb_ed wi_ _e _lts of p_v_us stud,s _ IRP Ske 1 _r comp_hens_e delineation of
• e nam_ and e_ent of comam_ation _ _e sRe;The find_gs and conc_s_ns of_ Repo_ will be
used to suppoa _e de_fiommak_g process _r _her courses of action _ co,unction with _mm
land use.

The generM _pm_h of _e Phase H ILl was to conduct the field _ve_ation _ _ages such _m
each succ_s_e dam collection acti_U was _ann_ and conducted based on the _suks of _e
p_ced_g stage. _ t_s way, the s_e _actefi_tion effo_s we_ _ntinuM_ scoped m m_im_e the
colMctionof un_cessary da_ and maximi_ dam quMiU. As _scribed _ the Ph_e H R1 Wo_ Plan
(EaCh Te_ 2001aL the scope of Phase H RI field acfiv_s was Mso defined based on _e resuks of
previous _ve_gations. This was done to ensure _m _e co_ems and _e areas of p_entiM

., comam_ation identified by _e p_ous stud,s we_ _equme_ adduce&

/
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1.2 I_G_ION OF RCRA CLOSURE REQUIREMENTS _

Consi_em Mth ag_mems during the p_p_n of the Phase II _ WoN PI_ _a_ Tech 2001_, \_f
_is _ _po_ _o_ _b_fi_ _qu_emems of the Resource C__s _d __
Act _C_) _dl_ clos_ process _r _e p_p_ Open _O_n D_on_ion _OD) U_t m
I_ Sffe 1. The D_ mMmMnsthin activffies conducted _ the _er EOD _ng _ge were
not __ und_ _e _.

The D_ _c_ded a t_M c_ss__g _e RC_ cMsu_ checMi_ _o _e _M Phase II _
WoN Pl_ _ _ 2_1_. _ _M p_ a _os_nce _ _e __ RC_
_e _qu_emems _e _d _ the _ _ _d __m CE_ documems. TMs t_le
is p_ded _ Append_ A _ _is Repot. As _c_ed _ a DTSC l_er d_d 19 M_h 2001,
cMsu_ _d _cMs_e __ _y to the OB/OD unk _cmed _ _e _e_g_
_d_ Os_m_ to be _e CE_LA _g_o_. _e _ encompass the _ea sho_ _ _e
Pm A _ff Mo__ _b_d by _e M_e Co_s to EPA _on 9 _ J_e 1988. The D_
_11 _e to _Mume _s _ea as _ _e_l component of_e _ Sffe 1 _ _d _I1 _o_
as _s_, the _bs_e clo_ _d __u_ _mems imo _e response a_on p_.

1.3 SITEB_UND

1_.1 SReDescdp_on

Foyer MCAS _ Tom is Mc_d _ a __ _ea of so_ C_m_ _pm_mme_ 8 mi_s
southeast _ S_m _a _d 12 miMsnoahea_ of L_a Beth (see Fibre 1-1). _ MCAS E1
Toro cove_ _pmx_me_ 4,738 ac_s. Land use _ound Foyer MCAS El Toro _c_d_
comm_ciM, li_ _d_M, and _MdentiM. MCAS El Toro dosed on 2 Jdy 1999, as pm of the
B_C Ac_ / -\

I_ Sffe 1 _ _cmed _ _e no_hea_ po_on _ _er MCAS El Toro _ _e _1_ of _e Santo \;_ _./)'
Ana Mound,s (see Figure 1_). I_ S_e 1 is s_ated w_ a Mbu_ canyon _Bo_e_ Canyon
Wash m elev_ons ran_ng _om appro_mmdy 610 m 760 _et _ove mean sea level (MS_. _
S_e 1 _udes _e No_em EOD T_Nng Range (16.9 acres) and _e Sou_em EOD T_n_g
Range (16.6 acres) _ 1995).

_.3_ NCA$ _1Toro H_to_

_NM won conducted _ the DON _ Foyer MCAS El Toro _c_ded an _ assessmem sm_
during 1985 _ESA 1986). TNs sm_ identified 17 p_em_ conmminat_ s_es m Foyer
MCAS N Toro, Nne _which were reco_ended for co_on, wNch _c_ded _ S_e 1.

Due to vo_iM o_an_ compound _OC) comam_mion m Foyer MCAS El Toro _und_ and _
a_cu_ w_s _ _e wesL _er MCAS E1Toro was added to the N_onM Pfiorffies Mst _
of _e _M Pro_am on 15 Feb_aw 1990. The M_ne Co_s_ON s_ed a FFA _ O_ober
1990 _th _e EPA Re#on _, DTS_ and _e CRW_B.

_ March 1993, Foyer MCAS E1 Toro was placed on _e fist _ _ N_lNes scheduMd _r
closure _der _e B_C acL A B_C Clean_ Team (BC_, _c_d_g _presemmNes _om
_ECSW SD_G_ EP_ DTSC, _d CRWQCB, was _ed to oversee _emen_t_n of _e
FFA.

_mentation of _e FFA m Foyer MCAS _ Toro _uded _e _How_g _ve_gm_ns _d

sm_eS:Groundwmersampl_gA_Qu_ SolidisconductedWasteA_essmem_on_Te_on_ra roufineSWAT_basisPhaSeby_e Na_.I _ Phase H _, and an FS. "i "")
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! 1.3.3 IRPSReI H_tory
1.&& 1 EXPLO_VEORDNANCED_POSALACTI_TIESATIRP_TE1

Trai_ng for EOD and detonation of mun_ons has been conducted _ IRP S_e 1 s_ce 1952 (BNI
1995). Use of Me EOD Train_g Range has been discontinued with Me closure of Form_ MCAS El
Toro on 2 Ju_ 1999.

The m_odty of recem military EOD training took place _ Me Noahern EOD Training Range. The
SouMern EOD Trai_ng Range was used for EOD train_g by the Orange County Sheriff's
Department and Federal agencies(BNI 1995). Several dem_on pits, a range b_ and a
former observ_n bunker constructed from met_ ammunition cans are p_ _ IRP S_e 1. Many
of M_e met_ cans we_ _po_ed to be filled with Me burned residue of _sposed mun_ons such as
cartridge-actuated devices and 20 millim_er (mm) ammun_on (USACE 1998).

M_kary ordnance used _ Me s_e _duded hand grenade_ land m_es, c_ bomb_ smoke bomb_
and rocket w_heads. Civilian and commerci_ explosives, such as dynamic, and Oastic and
gelat_ous explosives have been used _ the EOD Tra_g Range. Mun_ons were d_on_ed _
trenches and pi_, wh_h were pefiod_ filled wiM soil and Men _excav_ed. Lim_ed historical
_rmation suggests M_ rocket m_o_ or J_-A_d Take-Off OATO) units we_ _sposed _ IRP
S_e 1. In 1982, appro_mate_ 2,000 g_ns of sulfur trio_de c_oros_n_ ac_ (FS smok_ we_
_po_ed_ burned _ trenches _c_ed _ Me no_hern poaion of the s_e. An estim_ed 300,000
g_ns ofp_roleum fuels were burned during d_pos_ from 1952Mrough 1993 (JEG 1993_.

In add_o_ Mere a_ unconfirmed _poas th_ _w_evel radioactive m_efi_ was _sposed _ the s_e
- -, (NEESA 1986). Perforate was _entified as a pmemiMcon_minant of concern _ IRP S_e 1 due to

_ ks use _ ex_osNes and said rocket propellant_

1.&&2 FEDERAL BUREAU OF _VES_GA_ON TRAINING ACTIWTIES AT IRP _TE 1

For many ye_s, the Department of Justice, Federal Bureau of _vestigation (FB_ used IRP S_e 1 _r
_ng purpos_ (FBI2000). The following paragraphs summarize the FBI's _ng and
emergency response operation_

Bomb Technkian Trainin_ Bomb _chnician _n_g consisted of '_ands on" ex_osNe _n_g
one day per moth. Bomb _chnicians demons_ated profic_ncy _ firing boM an elec_ and
nonelec_ic_ ch_ge. T_s _aining also _c_ded _sting of new ex_os_e produ_s to de_rm_e Me_
applicab_ity to EOD operations. Gen_ly, t_s _voNed on_ a _w ounces of the m_eri_, and
demofition was inifi_ed offthe ground on a hard target surface.

Pos_Blast Investigation Trainin_ Post-blast _vestigation _a_g was hdd abom four times per
ye_ and emphas_ed Me _entification, _cation, access, and _covery of exp_five devices and any
produ_s surv_g dem_on. V_ious de_ces were d_on_e& and students _cu_d and _cate_
c_e_ and _entified Me _agmentation and componems _om the devices to _constru_ the
devices.

Emergency Response Operations. The EOD Train_g Range _ IRP SRe 1 served as a _chn_
training area for the use and study of emergency ex_os_e device _spon_s. Howeveh during
em_gency _sponse operm_ns, the FBI pefio_c_ _anspoaed impro_sed exp_ve dev_es _
IRP S_e 1 and _nde_d Mem safe either by d_as_mb_ or by the use of cou_e_ch_ges. These

_ types of operations occu_ed intermi_em_ when devices we_ _c_ed by the FBI or by _c_ law
._ enforcement.
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1.&&3 PROPERTYTRANSFERANDPROPOSEDREUSE _ "_,

IRP She 1 was ofi_n_ gong to be _ans_ed to _e FBI. Upon trans_ _e FBI _anned to use \ _/
the p_perty _r pu_ similar to the past use _r EOD trai_ng (EaCh Tech 2001Q. To
accommod_e immediate use of a po_on of _e p_perty, the DON planned to _low access and use
of an appro_mme_ 3.3-acre area _ _e southern po_on of _e s_e by _e FBI prior to _e
completion of_e CERCLA p_ _r the e_e s_e. This _ea was _ be made av_lab_ W _e FBI
imme_e_ _ow_g trans_ S_ce _ time, _e Feder_ A_ation Admini_rat_n ffAA) has
expms_d _t_est _ _iving _e enfi_ site and _w_g _e FBI _ _e _e _te _r EOD trainin_

T_s _vestigation has been conducted by the DON to satis_ _e _qu_emems of _e CERCLA
pm_ and _c_d_ s_e cha_ctefi_t_n and ev_uation of b_d_e risk to human heath and _e
environment. A_er com_etion of the CERCLA p_, the Navy _nds to Vans_r the s_e to a
landown_ who will use _e site simil_ W ks pa_ use.

1.4 PRE_OUS ANDCONCURRENTINVES_GATIONS

V_ious envi_nment_ _vestigations have been performed _ Former MCAS El Tom, mostly as a
part of the CERCLA p_. Table 1-1 briefly summarizes the sm_ pe_e_ _ IRP She 1 prior
to _e Phase H RI and _r salient find_gs. Table 1-2 summ_i_s the various sm_ _ciated
with the Ph_e II RI. Table 1-3 _mmarizes en_nmen_l stud,s _ IRP S_e 1 _ w_e performed
concu_em_ with _e Ph_e H RI acfi_ties.

The me_o_ and p_du_s of _e _gnificant p_ous and concu_e_ investigation_ w_ch
_fluenced the scope of Phase II RI and defined _e nam_ and e_em of conmm_ation m IRP S_e 1

_e described _ the _llowing sections. The de_fiption of _e studies _ _ded into the fol_wing / _

c_egories: _.__)
- Geoph_ Su_eys

- O_nan_ and Explosives Range Ev_uafion

- Ec_o_c_ Ev_uation

- Soil hvestigations

- Groundw_er _vestigations
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December 200_..___/ Final Phase fl RL IRP 3,._ / \ Jduction

Table 14: Summary cf Previous Environmental Studies at IRP SRe 1

Year InvestigatioNStudy O_ectives Scope Summaw of _nd_gs

1986 _itial AssessmentS_dy Ide_i_ and assesss_es _ FormerMCAS El The _udy _cused on pa_ haza_ous _e_ed two 10_ d_meter pits.

(Brownand Ca_we_ 198_ Toro posinga p_en6al _m_ to humanheath or sub_ance _omge, use,andd_pos_ pm_es Appm_ma_ 2_00 gallonsof d_mmed FS
theen_mnme_ dueto con_m_n _om pa_ _ FormerMCAS El Toro.Operat_ns occurring Smokewereburnedin 1982.
haza_ous m_e_a_ operations. _ _e _me were _vestig_ed _ de.rinse wh_

_pes andquantitiesof chem_a_ orother
m_e_a_ were used and_e d_pos_ methods
that were pm_ed Stat_nwide.

1991 Geophys_ Survey _enfi_ areas whereka_ing hadoccu_ed and Suwey coveredonlypads of EOD Tr_ning Geophys_alanom_s were_en_fied

_EG 1991) wherepotentialbu_ed m_eH_s e_sL Range. Suweycon_ed of e_ctromagnetic _mugho_ _e area suweyed basedon EM
(EM) andground-penetratingradar (GPR) _chn_ue_
_chn_ue_

1991 Si_ Ana_s Ana_s_ of aedalph_ogmphy andassessme_ Ana_s_ ofpa_ find_gs ml_e to disposal In 1952,kench a_ivityand _n_g were

(EPA 1991_ con_m_a_on__sources°,f thes_e byattemptingto _c_e p_e_l activit_ o_nance_d_posal__ed' Unffi1991, poss_ledud_o_amin_nnw._v_''' =.- _om
red.active wa_es, was v_ib_ _ _e s_e.

1993 Phase I RI D_erm_e _e n_ure and e_e_ of Samplingconsistedof_e collectionof _ur No _her investigationwas recommended

_EG 1993a) con_m_n msu_ng _om EOD Tr_ng su_ace soilsamp_s and _lat_n of two un_lbase closure.Investigationmsu_s
Range andev_u_e humanheath and downgrad_ntmon_odngw_ (01-DGMW57 indicatedthat humanheath or ec_og_ _sk
eco_g_ dsks. and01-DGMW58). _msho_s were notexceeded.

1993 Phase fl RI (Basewide) Fu_her cham_edze p_enti_ impa_ _ human No wo_ proposeddue to _e continued Recommended_dher inve_ation at IRP S_e

_EG 1993_ Toroh.eaChanden_mnme_ _ FormerMCAS El opemt_n of _e EOD Tra_g Range. closurle_llowino_Formterhecession of EODk_n_MgCAS El Tom. upon

1993 Final Repo_ Aerial Photograph An_ys_ of aedal ph_ogmphy to _enfi_ areas De_Hed _e find_gs of_e _s _c_ed in The assessme_ con_udedth_ add_on_
Assessment of en_mnme_ concern, several areas, and_e areas of p_en_al investigationwasnot recommendedbasedon

(SAIC 199_ concerno_de _e boundaries. 1958 ph_ogmph_ 1960 ph_og_phs showed
several _ains and a trench with probable
Hquid.

1998 Range Identification and Prelim_ary Prov_e a historical base_ne_r Former MCAS El The _udy com_d information required by _e A list of _e _pes of munit_ns and _eir
Range Assessment TorGs a_e and ina_e Range_ Pro_de d_a Range R_e _om existing souses _ n_ estim_ed quantities em_oyed to destroy

(USACE 1998) needed _r _e _ _eps of _e Range Ru_ _ude sampling of the Range_. unsewicea_e _ems was pmsen_d.
m_hod_og_ Unex_oded o_nance (UXO) was e_ima_d _

less than 1 per acre. Poss_g_y of _o_s,"
or I_e mun_ons _ are n_ destroyed, were
consideredto be u_e_ due to _e _ling of
• e Range groundstwice a yea_ For_e pa_
_w yea_, the Range areas were p_wed up as
pa_ of Range _ea_nce_ The depth of
mun_ons was e_im_ed _ appm_ma_ 18
_ches or _ss, which _ the appm_ma_ de_h
of d_ng at the s_e.

1998 Stationwide Pe_h_ra_ Eva_ation Ev_u_e the presence of pemh_rate _ Ev_u_n included sam_ing of existing Eva_a_on revea_d the presence of

(BNI 1999a) groundw_er bene_h Former MCAS El Toro. gmundw_er mon_odng wells _ IRP Sffe 1. pemh_rate above _e St_e Pmvis_nal Action
Lev_ (PA_ (ineffe_ in 1999) _ one weg _1-
MW201) at IRP S_e 1. Fu_her ev_uation of
IRP S_e 1 was mcommende_
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Year InvestigatioWS_dy O_e_es Scope Summa_ of _nd_gs

1999 Verification ofPerch_ra_ Techn_ Ved_ _e presence of pemh_m_ in soil and In_d s_ gmundw_er mon_odng w_ (01- Investigation results confirmed the presence of
Memorandum groundwaterbene_h IRP SRe1. MW202 _mugh 01-MW207) and co_e_ed pe_h_rate above the Sta_ and Federal PAL

shrew and deeper soil samp_ Oneffe_ in 1999) _ one w_l (01-MW201) and(EaCh Tech 2001b) ,
con_uded that pemh_rate in gmundw_er wasSoil and gmundw_er sam_es _om new and

e_g wellswere ana_zed _r pe_h_rate, conce_onPsmba_y_c_eo_pe_h_rateninear_ w_L Alld_e_eth de soilwere
below ms_en_ prelim_a_ mmediat_n goa_
(PRG_.

1999 Geophys_ su_ey _om the Prov_e upd_ed geophy_cal eva_=_n of Su_ey was conduced using EM_ch_ques Several geophys_ anom_s were d_e_ed.
no,hem po_on of _e EOD Train_g buded debds _ IRP SRe 1. and _cused on areas where d_on_n tmin_g The _e_ anomaly, _d_e of d_on_n
Range, Verificationof Perchlora_ occuEed _ IRP Sffe 1. pR_ was d_e_ed in _e no_hea_ potion of
Technic_ Memorandum the No,hem EOD Tr_ng Rang_ A number

(EaCh Tech 2001b) trencheOsf linearanom_wSerealso d_e_e_ddicativeof_rme_r_e No_hern
EOD Tra_g Range.

1999 Technic_ Memorandum, Phase I Ev_u_e uranium _opes _ gmundw_er Uranium _ope an_y_s of gmundw_er Low _d_nu_e conce_ons were reposed
Radionuclide Evaluation at Former bene_h landfig si_s and IRP S_e 1. sam_es c_ed. in samp_s _om IRP Si_ 1. Fudher ev_uation
Landfill Sites and _e EOD Range using h_her resolut_n m_hod_og_s was

recommended _ confirm the odgin of d_e_ed
(Eadh Tech 200_ _d_nu_e_

1999 CERCLA Groundwater Monitoring In,grate all CERCLA gmundw_er mo_dng The IRP S_e 1 scope con_ed of qua_erly Based on_e ev_u_n of gmundwa_r
Plan for MCAS El Toro. and mpo_ng conduced _ MCAS _ Tom since water level measumme_s and annu_ sam_g sam_g resu_s_r volati_ o_an_
(BNI 1999b) 1992 i_o a welkdefined scope of wo_, _u_ng of e_sting monitoring wells for pemh_rate compounds (VOC_ _ e_ing wegs _ IRP

a pme_ablished set of analyt_ pamme_m _r ana_s_. S_e 1 _om 1992 to 1997,VOCs were
each IRP s_e. elimin_ed as _et an_e_

2000 His_ricM Radiological Assessment _enti_ potential, 5ke_, or known soumes of Renewed docume_s and availa_e mcord_ It was cons_ered unlike_ _ gener_
(HRA) _d_a_e m_edal and _d_a_e In_wed _rmer and cu_e_ emp_yees, radioactivem_edal (G-RAM)was disposed _ •

(Roy F. We_on 2000) _rmationCO._am_ation based onexis_ng or dedved condu_eraddiation mad_gSs._evis_s,and o_a_ed in_rm_ IRthpe IRsP_eS_IewalsEODTragicgondudedto bep_enti_R lyange" Howeveh
impaled due to an unsub_a_d mpoff of
_w-_v_ radiance wa_e d_posal and was
recommended_r _her _vestigation _r
B_og_al release.

2000 Radio_gical Survey Plan Inveigle se_ed bui_ings and areas ConduCed fi_d suweys of mdiat_n readings _ UXO Sudace Sweep Wo_ Package (fol_w-up
(Roy _ We_on, Inc.2001) On_ud_g IRP S_e 1) at Former MCAS ElTom se_ed b_gs and areas, u_ng a fi_d to Ra_o_c_ Su_ey Plan) was subm_ed

for the presence of mdiolog_al anoma_e_ in_me_ _ determine _e ko_pe pmse_. (Mamh 2001).
based on findings _om the historical _diolog_al
assessme_ (HRA) (Roy F.Wes_n, _ 2001_

2001 Phase fl Stationwide Evaluation of Confirm wh_her _d_nu_es d_e_ed in In add_on to se_ed wel_ _ _rmer _ndfill Concluded that odgin cf red,nudges d_e_ed
Radionuclides (EaChTech 2001e) groundwater _ Former MCAS El Tom am due to si_s, throe wells within IRP Site 1 (01-MW201, in gmundw_er _ n_u_l.

an_mpogen_ or n_uml_ occu_ng soumes. 01-MW20_ and 01-MW207) were samNed
dudng this _ve_n.
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Year I_e_g_oN_y O_e_es Scope Summa_ _ R_gs

2001 __ B_e_e Su_ To u_e _e S_n_de Enomnme_al En_mnmen_l cond_ons at IRP S_e 1 were IRP S_e 1 can be #ans_ed to ano_er
_P S_ 1 Base_neSu_ey (EBS) and _e en_mnme_ summarizedbased _ _ _ _ _ _ Federal agency _r I_e useaR_ _m_ of
_h _ 2001_ cond_on of _e IRP S_e 1 pmpe_y, and _ m_ew _ vadous_ud_s _ at Foyer _ _u_ d__n _ a_da_e _

pmv_e in_ _ _e thepm_n _ MCAS El Tom pe_ne_ _ IRP S_ 1, _ DON p_ The _a_e area proposed_r
an en_mnme_ summa_ docume_ _ enable geophy_c_ su_ey and s_ _m_ _ immed_ _e m_ _ _ _m_e_
• e _r _ IRP S_ 1 _ an_h_ Fed_ ina_o_a_e _ _e Amendme_ _ Draft _1_ come.on _ _e t_r pm_ _r
_. Wo_ R_, Phase II R__a_h _ch 2001_, _ IRP Si_ 1, s_ce _e en_mnmen_l cond_on

cham_edze _e _acm am_ located in the of this area has been ev_ua_d _r
so_hwe_em po_on _ IRP S_ 1, cons_emd _me_ pu_ose_
_r _m_e use by _e FBI, _l_ng _ans_r
of the IRP S_e 1 pmped_

2001 _ A__ _ To summarize_e _mnme_ _ of a The docume_ was based onthe IRP S_e 1 The overa_ con_us_n w_, _h _e
_r __ S_ pa_ _ pmpe_ des_na_d Parc_ 5a2 (IRP EBS and tin,rigs _ vadousen_mnme_ _opedy p_enfi_ co_ns some _vel of
_c_ _ S_ 1 Si_ 1) proposed _ be kans_ed _om the U.S. _ud_s conduced _ IRP Si_ 1. con_min_n, Pam_ 5a2 can be kans_ed

(Eadh Tech 2001d) Depadme_ _ Navy_ _e Depa_me_ of _r I_e _e, _h the spedfied _e m_d_s,
Ju_ FBI. and acce_a_e dsk _ human heath and the

e_imnme_ _o_ i_e_m_e _ _e
en_mnme_ m_om_on process.

BNI = Bech_l N_n_, In_
CERC_ = Compmhens_e En_mnmen_l Respons_ Com_on, and UabH_ Am
DoD = Depadme_ _ De_nse
DON = Depadme_ _ _e Navy
Eadh Tech = Eadh Tech, In_
EBS = en_mnmen_l basque suwey
EM = e_om_n_c
EOD = ex_os_e o_nance d_posal
E_ = En_mnmen_l _e_ Agency
FBI = _de_l Bum_ _ I_e_g_
FS smoke = _N_x_e _msu_n_ add
GPR = ground_n_ radar
_M = generalmd_a_ m_e_l
H_ = hi_odcalmd_g_al asse_me_
IRP = I_n __ P_mm
J_ = _ _g_e_ Gm_
MCAS = Marine Co_s _r S_ion
PAL = pm_s_n_ a_on _vel
PRG = pm_m_a_ mmedi_n goal
RI = mmed_l _g_
SAIC = S_ence Ap_ns I_em_n_ Co_omt_n
USACE = Un_d S_es A_y Co_s _ Eng_eem
UXO = unex_oded o_nance
VOC = _1_ o_an_ _mpound

• = Range R_e R_k Me_odo_gy _3_ - A process _r manag_g, asses_n_ and _mm_ dsk in _osed, kans_ed, or tmns_ng U.S. ranges (DoD 200_. Dev_oped by mp_se_es
_om the DoD, EPA, and S_e and tdbal mgu_o_ a_s.
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_ble 1-2: Summaw of Phase II Remed_l Inves_gafion

Year I_e_g_S_ O_e_es S_pe

1995 _ase fl R_S _ _n Fu_her cha_edze p_e_ _ _ human heaRhand Th_e_e_d app_ach _ _ves_g_e shal_w and deep_

(BN1199_ Phase_n_mnme_ dUe_lsoil samNN%a_ _c_s we_ n__p_N_ eOD _Nn_g _e _e_s becaus_fareas wN_ _1_W101,_WI__,_u_ _ and gmundwa_n_nNal_W_l_e mon_odng

u_d _r a_ EOD t_g. So_ i_e_g_on w_ de_d un_ _n _ EOD
ka_g.

2001 _ase fl _ _n To e_a_kh baseline dsk _ human heaRhand the en_mnmenL _ered approach_ fie_ i_e_g_ons _r soband

(Eadh Tech 2001_ d_ume_ _e n_um __amin_g,mundw_er _ _her cham_edze _e sff_nd asses_Ond_On_edsk
to human heath and the en_mnme_.

2002 _n_ a_ _s_s _ _ _e E_a_n To evalua_ ex_os_es sa_y risk at IRP S_e 1 _ue to _mna_ E_ in_uded cha_edz_n _ _e _pes of MEC
(EaChTech 2002) mun_ons and ex#os_es _ _em (ME_ _ms _gin_ from and the _c_ a_ _h of MEC at the s_e.

_ EOD _n_ usi_ pm_ _ns_e_ _h _e
Depa_me_ _ De_ns_s Range Ru_ _ M_hod_ogy (R3M)
I_edm Procedures M_u_ _oD 200_.

2002 A_n_ _. 2 _ _e fl _ _ _n (_ _ To ev_u_e _e eAe_ _ gmu_w_er _mNo_e _am_a_on S_een _ezom_em (_ m_R_ wel_) were in_d
2002) bene_h IRP S_e 1, as w_l as_ evaNa_ _e gmundwa_rg_d_ _thin IRP S_e 1, aswebas so_h _ IRP S_e 1, _n

• m_ns _ _e no,hem po_on of IRP SRe1. IRP S_e 1 and IRP S_e 2. Gmundw_er sam_es were
c_ed from _1p_zom_em, aswellas s_e_ed
pm_e_ wel_ _r 5 rounds.

2004 Sa_g _d _a_ _n A_n_ _ 1 _ _ase _ d_e_i_ dsk _ R_em_e _iW shdmpdueto N_y a_s Sedime_ samp_s wereco_ed _om 21 _c_ns, and
# _ _ _ _ _ch 2004a) near the EphemeralPondin_e no,hem po_on _ _e No_hern ana_zed _r vadouschem_ groups.

EOD _ Rang_

2005 Sa_g _d _a_ _n A_n_ _ 3 _ _ase _ _al_ _mh_e _a_n_ _ _e areassouthof IRP Th_one bomho_s w_e advancedin thearea so_h _
# _ _n _ _ch 200_ S_e 1, b_ween IRP S_e 1 and IRP Si_ 2. IRP SRe1;co_inuouscornswere c_ed _om all

_c_ns. _en_ shrew and seve_een bedrock
gmundw_er samp_s were c_ed u_ng HydmpunchTM

_chn_og_

BNI = Bech_l N_nal, Inc.
DoD = Depa_me_ _ De.rise
EaChTech = EaChTech, Inc.
EOD = exp_sNe o_nance d_posal
FS = _a_y _udy
IRP = In_aH=_n __ P_mm
MEC = reunions ande_s _ _em
RI = mmed_l i_e_g_
R3M = Range Ru_ R_k M_hodo_gy
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Tabu 1-3:Summaryof ConcurrentEn_ronmentalStud,s at IRPSite1

Year Inve_atio_udy O_ectives Scope Summaw _ Findings

1992 S_tionwide Gmundwa_r To condu_ gnundw_er monEodng_r all The scopepe_ne_ _ IRP SEe 1 _uded VOCs andsem_olat_ o_an_ compounds_VOC_
• nugh Monitoring (CDM 1997 _e In,again Re_or_n Pngmm (IR_ sampSngand analys_ forpemh_rate an_or were d_e_ed _ ve_ low_equen_es and
Augu_ _nugh 200_ Sites_ F_mer MCAS ElTor_ VOCs ingnundwa_r samp_s _om _e concentr_ions_ _e samples_om some_ _e IRP Site
2005 MonEodngWel_. 01-DGMW57, 01-DGMW58, 1 monEodngwells. Pemh_rate was mpe_ed_ d_e_ed

01-MW101, 01-MW102, and 01-MW201.. abovethe C_orn_ publichealthgoal_ 6 microg_ms
p_ _ _ _ _e samp_s fiom _e MonitoringW_l
01-MW201.

2001 Radio_gic_ Re_ase Repo_ To eva_e _ m_ase _ Rm226 has ConduCed _di_og_ scan suweys and soil Based on _e msuEs of _e scan suweys, soil sam_
• nugh (Weston 200_ _he draft occurred at IRP S_e 1. sam_g _ evalu_e e_e_ of Rm22_ Risk dsk scmen_ and dose assessmenL Ewas concluded
2006 vernon of th_ docume_ _ and dose wen e_im_ed due _ exposun _ _at occu_ence and distrib_n of Ra-226 at IRP SEe1

cu_enfly being m_ewed by d_e_ed conce_ons _ Rm226. _ con_e_ with backgnund. ThreSh, Si_
the mgu_w agende_ Eva_ation Accomplished (SEA) recommendation was

made _r IRP SEe 1. T_s ncommend_n removes
_d_nu_es _om the list _ chem_s _ p_en_al
concern (COPC_ _ IRP SRe 1 and fu_her
cons_em_on und_ CERCLA.

2003 Base Realignment and Current summaw in_rmation on _e _us _ and str_egies for _e _eanup _ F_mer MCAS IRP SEe1: En_nnme_ Cond_on _ Pnpe_y was
Closum Business Plan (DON El Ton. ca_godzed as En_nnme_ Cond_on _ Pnpe_y
2003) (EC_ Type 6. ECP Type 6 means areas of known

co_amination when mq_md response a_ns have
n_ been im_eme_ed.

Notes:

p_L = m_ng_m per leer
CDM = Camp D_ss_ & McKee
CERCLA = Comp_hens_e En_nnmen_l Respons_ Compensation, and Ua_E_ A_
COPC = chem_ _ p_ential concern
DON = Depa_me_ _ the Navy
ECP = En_nnme_ CondEmn_ Pnpe_y
IRP = In_allat_n Re_orat_n Pngmm
MCAS = Marine Co_s _r Station
Ra-226 = _dium 226
SEA = see ev_uationaccom_hed
SVOC = sem_ati_ o_an_ compound
VOC = vol_He o_an_ compound
We_on = Ro_We_on
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December 2006 Fin_ Phase fl RI, IRP Si_ 1 _troduction

1A.1 Geophys_alSu_eys

/ SeverM geophy_c_ _e_ h_e been conducted _ _ She 1 to idem_ _u_ anom_s
_c_ of buffed wa_es or buffed mun_ons. The fi_t _o_ic_ su_ey _ _ Ske 1 was
__ _ 1991 _G 1991) _hase I Geophys_ Su_e_. This su_ey covered 16.7 ac_s and
_voNed the use of _c_ma_c (EM) _d ___ _ _P_ me_ods. A _ge
po_on of the EOD _g _ge was not _ve_g_ed durhg this _e_ Figu_ 1G shows the
_d_ _s _ _d.

As a p_ of the __ __e _dy (E_h Tech 2001_ (see T_le 1-1) _d a
Mun_ _d E_sN_ of Con_m (_C) c__i_ _, a second _s_
su_ey _hase H G_ph_ Su_e_ was __ _ _ S_e 1 during O_ober _d Novemb_
1999. This su_ was conduced u_ng _ EM-61 de_ma_c i_m_t. D_a we_ cohered
_g _ _pm_m_e_ 50_ _ 60_ _d _ _._ 3 _ _a_ Fi_ 1G _o_
_ _d_ of the suw_ _d.

The _ geophy_c_ _ey w_ __ _ _ Site 1 as a p_ _ _e O_n_ and E_sN_
_ge Ev_u_ion _ Tech 2002) (_ble 1_). This su_ey was conducted _g _o Geo_c_
_d., EMil _ _gh Sens_ Me_ De_o_ _ _ _e_: No_em EOD T_ng _ge,
So,hem EOD _n_g _ _ Zone _ 40.l_e a_a _m_e_ _d_g _e No_em
_d S_em EOD Tr_n_g _ge_, _d _e _ge Perim_er _efined by _e _cufi_ _nc_.
Di_ __ d_a were collected _ong _ee _s m_ _m the No_em and
So,hem EOD T_ _ and _ong a 3-_-_ sw_h _und the _s_e p_m_ of _
S_e 1 ff_e 1_).

\ _ add_ _ _e _m_fi_ _e_, a geophys_ su_ey was conducted to _ve_ig_e _e
o_ 3.3-acre area _c_ed _ _e _m po_on of _ Si_ 1, This _ey w_ conduced _ Se_emb_

2000 _ _e_ _u_ _om_ _ wo_d be __ _ _ _ _d o_ me, fie
_bfis a_od_ _ p_ EOD _n_

The fin_ngs of _ _e _m_ti_ geophys_ _e_ _ p_se_ed _ Section 4.1 of t_s
_po_.

1A.2 RangeEvaluaUon_r Mun_ons andEx_os_es of Concern

A Ran_ Evaluation fer MEC _as performed _u_ent with _e Ph_e H ILl fi_d activities _arth
Tech 200_. The scope of _is _gation was to evMu_e explos_es sa_ risk _ IRP S_e 1 (due
W remnant MEC Rems ori_nating _om pa_ EOD tra_inO by _acterizing _e _pes, _c_
_d de_hs ofMEC _ the s_e. The _llowing sections describe the field a_s conduaed as a part
ofMEC R_ EvMu_on while _e _ am pm_ in Section 4.2.

I._ I FIELD_VESTIGATIONACTIVITIES

Fie_ _ve_ig_ion acfiv_ _ suppo_ of _e Range Ev_uafion _r MEC we_ _ed _ January
2002 and concluded _ April 2002. Four _eas we_ _ve_ig_ed: the No,hem EOD T_g Range,
_e Sou_em EOD Training Range, _e Buffer Zone, and _e Range Perimeter ffigu_ 1_).

_n _d _m __e O_e _M T_M_ _

Bo_ No.hem and Somhem EOD Tm_g Ranges w_e d_ed _o _e_e 1_c_ _ds, and _
: \ _ the h_e_ dens_s of anom_s (based on geophy_c_ _ey_ were selected _r
_. _ _g_. A _ of n_e _ we_ _ed _ bmh _e No_em _d So_em EOD _g

Ranges _r _g_.
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Re 40.1_c_ a_a _m_e_ _ the no_hwe_ noR, and somhwen of the impa_ _ _o_em -J
and S_em EOD T_g _s) w_ _ _ _ the _u_r _Y T_ w_e _bli_
to __e the Burr Zone. These _s we_ app_m_e_ 25 _et _de and ofion_ed
_om a _ _a of the No_m EOD T_ _ mdi_g outed _w_ _e _e _d_
_ M1d_ _ 15_e _Ms (_e _b_.

Range Pe_m_er

The _curi_ _nce enclos_g IRP S_e 1 served as a boundary and _e Range Perim_. One hund_d
pement of the Range Perim_er was surveyed _ eva_Ne the _c_oms.

TNM acreage _venig_ed was de_rm_ed us_g the Unexp_ded Ordnance (UXO) CMcMmo_ a.
smtNticMtool deve_ped by the U.S. Army Eng_e_g and Suppo_ Ceme_ Huntsvffi_ Alabam_
us_g the ten density of 0.5 MEC per ac_. For each of the four areas _vestigme_ a surface surveN
a geophyNcMsurvey, and subsurface MEC sam_g were conduced.

Surface Survey. A Surface Survey was conducted m identify and remove any ne_-surface MEC
and MunNons Debris (MD) and m_Mfic debris l_ger than l_nch by 2 _ches th_ wo_d interfere
with geophyNcMmapp_g or be a physicM hazard for the fieN c_w.

A Surface Survey was Mso performed _ each of _e p_hoM _cations to be _vestigated during the
_trusive MEC _venigmion to Nemify and remove any ne_-surNce MEC or MD thin may _terfe_
with _e geophyNcMequ_ment.

GeophysieM Survey. A geophyNcM survey was conducted m _ur _eas: the No,hem and Southern

EOD TrMn_g Ranges, Buffer Zcne, and Range Perime_ as a pan cf _e MEC Range EvMuation (- _
(see Section 1.4.1). The purpose of the survey was to identify subsurface anomM_s _cative of ,_/
buried wanes cr buried mun_on_ for intrus_e MEC _vestigation.

Intrus_e Mu_fions and Exp_sives of Concern Invesfigafiom An Intrus_e MEC Investigation
was performed_ the _cations of subsur_ce anomM_s identified_ the geophys_ surveys (Figu_
1-5). Subsur_ce MEC sampl_g was conduced _ 99 p_h_e _cations _ the No_hern andSouthern
EOD TrainingRanges. Seventy-three of these _cations were iden_fied _om the geophys_ survey
conduced during the Verification of Perch_ra_ studyperformed _ 1999, and 26 we_ _enfified
duringthe geophy_c_ survey conduced during _e MEC RangeEv_u_n _ 2002. An add_on_
95 _c_ns w_e i_rusNe_ _vestig_ed _ the Buffer Zone, and 89 _sc_ geophys_ anom_s
_ the RangePerim_ we_ _venig_ed.
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December 2006 Fin_ Phase fl RI, IRP Site 1 _troduction

• \_' 1A.3 SoilInves_gafions
- J Prior m _e Phase II _ soil _e_g_s were conducted _ _ SRe 1 as a p_ of Phase I _,

_r_c_n __e study_ Tech 2001b_ _ _v__ of _e 3.3-acre _ea _c_ed _
the _m_m poa_n of the s_e _ _ppo_ of _e s__c En_nme_ B_d_e Su_ _BS)
_h Tech 2001_, and r_c_ ___ of _ S_e 1. The _l_w_g sections p_sem
• e me_o_ _d p_cedu_s _r _ese _g_ns _ _ resuRs_ p_ed _ Section 4.3.

1._& 1 PHASEI REMED_L _VES_GA_ON

A Phase I _ was conduced _ Foyer MCAS El Toro w_ch _c_ded _e c_cfion of _ur surface
soil sam_es _ _ SRe 1 Ol-GN1 t_ou_ 01-GN3, 01_GS) (_G 1993_. Soil samp_s were
cohered _ dep_s up to 6 _ches below _ound surface _) _ _c_ons sho_ on F_ure 1-6.
T_ee s_p_ were collected _ random_ selected _c_ons _t_n the EOD T_ng R_g_ and
one w_ cohered up_adie_ of _e s_e. All samples were an_yzed _r VOC_ semNo_ organ_
compounds (SVOC_, total recoverab_ _oleum hydroc_bons _, tot_ _el _oc_bons
(TF_, _g_ _e fist(T_) me_s, gene_ chemi_, and dio_n_rans.

1._&2 VERIFICATIONOFPERCHLORA_

As a p_ of _r_c_on _rchlorate s_dy _h Tech 2001_, t_ee _pes of so_ sam_es were
collected to _sess potenti_ con_minant sources:

1. _urface s_s (5 _et bgs to 35 _et b_) during the _l_ion _ Moni_fing Wells
01-MW2_, 01-MW2_, 01-_2_ 01-MW_5, 01-MW_6 and 01-MW_Z

.,° __/-_ 2. PhaseShM_w1 geophys_Sam_es(1su_ey.5_et (seebgSSectiontO4.5 _etl.4.1).bgs) _ anomMous _c_ons _e_d by _e
3. Sur_ce samp_s _m topo_a_c dep_n_

_ve soil sam_ were c_ed d_ng well borehole dfill_g _ acco_ance _ CLE_
_andard _erati_ Procedure (SOP)4, Soil SamO_ (B_ 2002) of wh_h 11 we_ an_ _r
perc_orate. The soil samp_s were c_ed _ _n_ steel sleeves, u_ng a _l_oon s_r _
dep_ _e_s of 5 _et. _ the prescribed samp_g _e_, the samp_ was a_ached to a drive rod
and driven 18 _ches _o und_ed s_l b_ow _e lead augeL _ a 140_ound _h_me_
Samp_g equ_me_ was _orou_ decon_minated be_re each use by was_ng _ a d_erge_
solon and _u_e rins_ _ p_le _d d_on_ed wmer.

Twen_ shrew soil s_s (and one _ate) were collected _om dep_s of appro_m_e_
1.5 _et to 4.0 _et b_ _ _om_es _e_d _ _e Phase 1 geophy_c_ su_ey (see Section 1.4.1).
The samp_ were co_ected _ shrew dep_s to _e_i_ p_e_i_ pe_hlor_e souses _ _e soil
us_g a hand augeL _ acco_ce _ CLE_ SOP 4, Soil Sam_g (BNI 2002). S_p_s
an_ _r _rc_orat_ m_s, to_ p_r_eum _droc_bons _P_, SVOC_ e_s_es re_due_
and dio_n_rans we_ collected _ Oass jars. S_s collected _r VOC _ we_ collected
us_g _ En Core sam_g de_ce.

T_ee s_ce samp_s were collected _ topo_a_c dep_ns to ev_u_e _e presence of
cont_inants depos_ed by surface _no_ The sam_es were collected _ a s_ess steel _owd
_d placed _to gl_s j_s _ acco_ce _ CLE_ SOP 4, Soil S_p_g _NI 2002). These
s_es were angled _r neg_ve log of _e hydrogen ion concen_tions _ _d _orate.\

) Fibre 1-6presets _e _c_ons of the soil s_s.
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December 2006 FinM Phase fl RL IRP Site 1 _troduction

'" 1.&&3 ENV/RONMEN_LBASEUNESURVEYSO_L_ST_GA_ON

/ Soil _mpl_g was conduced _ the 3.3_c_ a_a _ _e _hem po_on of IRP SRe 1 _ Feb_ary
2001 _ suppo_ of_e Site-Specie EBS (Eaah Tech 2001c_ Direct-push samples we_ cohered _
17 _cations _ de_hs of 1.5 _ _d 5 _ b_. A _t_ of 34 soil _mp_s and 4 du_ we_
col_c|ed _ 17 locations _en_ _s_buted ov_ lhe _bfished s_dy _id ffigu_ 1-7).

Sam_es we_ c_E_ed _ accordance wi_ CLEAN H SOP 4 (BNI 2002) us_g a Califomh-
modffied _l_oon _mpEr l_ed wi_ t_ee _c_long b_ss sleeve l_e_. Soil _om the f_ _r
_ sampE 1_ _om _ _h i_te_ w_ _bmi_ed _r _ of VOCs _ _an_
wi_ EPA M_hod _60. S_ d_po_ble En C_e® sample_ p_v_ed by _e l_orato_ we_ _ed _
co_t _ums _r VOC _. The _mOe lin_ com_n_g _e _mfi_ng _il w_ se_ed wi_
Teflon p_ _d pla_c c_s and retained _r dio_n_ an_yfis. S_I _om _e s_ond 1_ w_
used _r _e _m_ng sure of targ_ an_. All sample con_e_ were l_e_d and p_ed _
an Ee_H_ cooler _r d_eu to a fixed-base l_orato_ under _mo_cu_ody p_cedu_s _
accordance wi_ CLEAN H SOP 10 (BNI 200_.

An_ _ w_e _a_¢ri_c cf _E_ during EOD operat_ se_ _ _emE_s of pmenti_
con_m (COPC_ _dud_g m_s, general chem_try, exp_s_ residues, VOC_ SVOC_
d_xins/_ran_ and _o_um hy_oca_o_. Sam_ _bm_ed _r _is of dio_ns/furans we_
selected based on _e detection of o_er t_g_ an_. Al_ough SVOCs we_ _po_ed below
d_e_ _ a _1 of five _mOes (LE003, LE009, LE01 _ LE02_ and LE027) w_e _bm_ed
_r dio_n and _r_ _alyfis b_ed on _e _ction of TPH _ _el (TPH-D) _d TPH _ moor oH
(TPH-MO).

f .&& 4 RA_OLO_L CHARACTERI_ TIONOF _P _ f
\

_ His_c_ Radio_gic_ As_ment
The _o_c_ _uation _ IRP S_e 1 began wi_ _e _ationwi_ Hi_o_c_ Radiologic_
Assessment (HRA) conduced _r Form_ MCAS E1 To_ _ 1999 and 2000 (We_on 200_. A _
was p_p_cd _r Former MCAS E1 Toro addrcs_ng general radioactive m_e_ (G-RAM),
_c_d_g Radiologic_ Affa_s Suppo_ Pro_am (RAS_ m_e_ _d unregul_ed con_m_
Woducts. The o_ccti_s oft_s HRA w_€ _:

• _enti_ p_€_i_, l_ely, or known sou_ of _d_a_€ m_e_ and _o_ve
_am_ation b_ed on e_ng or de_ved _rmation and _enti_ _tes _ need _her
action as opp_ed _ _e posing no t_eat to human heath.

• A_s _lihood ofco_am_ant ruination.

• Pm_ i_ _s_cation of_e s_ _ _ un_ _ impa_ _ nowimpa_.

The I-IRA_c_ded _e _ew of Navy, Form_ MCAS _ Toro, and NAVFAC SW co_espondenc_
hi_o_c_ files and _lated _po_ pc_onn_ i_e_ws, s_e _ection_ _d lim_ed _rm_
_€_.

Ra_olo_cal Su_ey and Investigative Ac_o_ _ IRP Site 1

The HRA cl_si_ed IRP Site 1 _ p_enti_ radio_c_l_ impa_ _d _mm_d _ f¢r _h_
_o_c_ _vc_gation. Sub_quc_ to _e _ of the I-IRA, ons_€ _o_c_
ch_acte_tion _s and sam_g we_ conduced _ IRP Site 1 _tw_n _ne _d O_ober 2001.
Thee _ve_ns w_e perform_ _ _c_d_ wi_ _e Radiologic_ Su_ PI_ _r Form_
MCAS El Tom (W_n 2001) _d the _s_ have been documental _ the Draft _adiologic_

_ _e_e _epo_ Former Exp_ Ordnance Dispo_ _OD) _ange - ]_' Site _ Defe_
/ Reutilization and Marketing Office (DRMO) Y_d & Nuc_ar, B_logicM & Chemical _B_
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__ _d_ A_ Phot_h Anoma_ _ 38 _d _ _a _ _B_ 2_ ; \
_r _ _ A_ _n _ _ _r_ _ (We_ 2006). ___S
Ra_No_eM in_g_o_ m _ Sffe 1 _chded m_No_cM _ _e_ _d _il _m_ The
md_#cM sc_ s_eys were conducted ushg a muNM_mr _ mourned on a __
t_ler (8 de_ao_) _d __g a Ng__ sc_. For _e_ whe_ access did not pe_k the
u_ of _e N_M_r a_, a _o_ ca_g a s_#e d_e_o_ __ sc_ _
s_on_ _eys. The _gmmems used _r the _e_ were poem ___ equ_ped
_ sodom iodi_ _ cw_M _ffi_ probe; i.e., 2-_ by 2-_ (_M_ _ 3-
_ch by 3dnch _h_Ne_ de_o_, _r g_ma d_fion. _en eMv_ed gamma _ me_u_mems
were encoume_ a soil s_ple was collected _m thin _c_ and _M_ed _r _-226 _ the

_e m_ _ _ S_ 1 _a _s __ u_g _ eig_d_ __ p_ _h
700,228 _i_on _ad_ t_en. _ add_o_ 9,787 d_a _ngs we_ _co_ed us_g a s_Oe
detector. A t_l of 28 soil s_s we_ collected and sent to a _fi_ 1_o_o_ _r _-226
_ (We_ 2006). _ _fing s_ a m_o_oc_ _om_y _ _u_ R w_
col_me_ _su_ _spec_ counted _r m_ level _d se_ed _s_e _ p_c bags.

S_n _k_d m_ l_els, me_u_d _ _ff_e _a_ w_e _ _ _e b_ _r
d_h_g __ n_ml b_kgound md_n l_els _ _ SRe 1. Nomimp_d mff_e
_e_ we_ _ed _m _c_s _ _mfl_ ch_a_efi_s _mic_ _ic_ _o_c_
and _o_ to _ SRe 1. _e _ff_nce _eas were sep_e from the _ SRe 1 _d we_
loc_ __ _ _ad_m from the sRe.

The._llo_ng c_e_a we___eC__sed to evNu_ThesRe_ a ___eleve_ a_ _efined _d_M_i_LS_e__ @
Su_ey _d S_e N_g_ ManuN (_S_ _PA 2000_, is _o_ as derived
__ gMd_e level (DCG_. B_ed on _e _u_ns M_ EPA _d _e
CNi_mN __ ofHeM_ Se_ _DHS) _ N_ __ _e DCGL_ _r R_
226 _ 1 picocuNe per _ _Cg_ _ove _k_d.

• _NNo_ anNyses __ on 15 b_k_ound _nce _ea soil _mN_ cN_ed
_o_ Fo_ MCAS E1Tom _d_ a m_n __d soil __ _r _d26
of 1.05 pCgg. Us_g a DCGLw of 1 pC_ above _e me_ __ _e totN _-226
DCGL _r the S_ion w_ _e_ set _ 2.05 pCgg.

• Do_ - _s_uM mdi_N_ Oue m R_22_ _ is _n_Nh_ _om __d
_d_n _ _ a mtN e_ d_e eq_vNe_ _ED_ m _ _e_ge memb_ of _e
cN_cN _up (_s_e_N _ceNo_ th_ does n_ exceed 25 _ll_m per ye_ _e_e_
_d _ the res_uN _vi_ has been reduced m _vels thN _e as _w _ __
_h_v_le (_) _Ne 10CFR _ _. 1_

• _sk - _s_ _-226 co_esponds to _e NCP defined c__ _sk m_em_t
_ge of 104 m 104. __n of __, _c_d_g i_t _N _d
me_u_mem v_N_s _ _226 __, _d __s _ _ _meng
_c_e _ _e l_el _ _d26 e_u_ _ _e s_s is _ _e _ _ b_k_d _r a
_N_ recepto_

The _o_cN _e_ _ _ SRe 1 we_ _ cons_efing _e DCGL _r _26 of I pC_g / \
_ove _e me_ value of _e __d me_u_me_s. This DCGL w_ _ u_d _r s_ _ )
__ of_ _o_ _g_ d_ _ _ss ffa _ __ _d _& _ff
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December 2006 Fin_ Phase fl RI, IRP Site 1 Introduction

\ S_een_g _vel risk and dose _me_s were conducted to qua_ adverse human hea_ e_c_
! a_o_ed _ e_e _ R_226 _ _ She 1. The fi_ _en_g tongued of c_c_ of

_c_ment_ risk to a _s_enfi_ _or due to exposure to _e _t_i_ _ _6 _ove
b__& _ing EPA's P_l_a_ Rem_i_ Go_ _RG) C_c_m_ _r _onud_ (EPA
2004_. _e do_ a_smem w_ conduced by c_cd_g _e TEDE _r a _s_enfi_ _ us_g
the Nuc_ _o_ Comm_on _C) and __ of Ener_ _O_ Re_du_ __
(_S_) P_, V_ 6.3 _ m_e_g so_, _k __ F_ _o.

1_4 Gmundw_ Invest_afions

Pfi_ to _e Phase H _ _w_r s_pl_g _d _ was conducted _ _ S_e 1 as a p_ of
S_n_ __r mon_ofin_ the Phase 1 _ (_G 1993_, _e __ _o_
_u_ _ 1999aL the _r_ _ __e _dy _h _ch 2001bL _d the
__ __ _ Tech 2000).

1._ 4.1 _ __ _o_ _ __G

N_ _ _ __ s_g h_e _ conduced _ _ MCAS _ Toro _m 1992
until M_h 2004, to pin,de _ _u_ of __ __ qu_ _d _oundw_
d_ d_ The _ SRe 1 monRor_g wells _ h_e been _mOed during these sam_g events
_dude 01_GMW5_ 01_GMW58, 01-MW101, 01_WI_, and 01-MW201. __
sam_g round 11 _ _Au_ 1999, on_ one _ SRe 1 monR_g wall Ol_W_I) has been
s_d. The __ _ collected during S_n_ s_pl_g _ _ed _r VOC_
SVOC_ e_sN_ _fidu_, _or perforce _DM 1997_ _ _ 1998; 2000_ b; 2001_ b; _d
2002_ _.

1._2 _SE 1 _L _S_ON
/

Two __r monolog well_ 0]-DG_W57 _d 01_G_W58, we_ _d as a p_ o£the
Phase1_ (_G ]993_. _w_r s_s werec_ed #om &_e mon_orin8w_ls andwe_
_ed _r ¥OCs, S¥OC_ T_ TP_ mete& pe_ci_#po_chlodn_ed bipheny_ (PCBsX
gene_ __, d__s, _d _oss a_ _d _ss betm

1._ _3 S_N_E __ _ __ _ _0__

A St_nwJde _u_ _hich _c_ded _ S_e 1) _r the p_nce o£ p_e _ the
__r _s conducedduring1998._ O_ob_ 1998,__r mon_odngw_]s _ _ S_

_s_ of &e N_g_ we_ p_ed N &e D_ _fion _h_ _ _o_r

1._4 ____S_Y

A _o_ ved_cm_n studywasconduced_ _ Ske ] during 1999(_ Tech200]b). S_
_oundwm_ m_g wel_ _]__ 01-M_3, 01_& 01_W205, 0]__ _d
01__ were_s_ed ands_]ed _r _No_&

A Phase] w_u_ of _d_ucSd_ was conduced_ _ Ske ! _d _ur _er l_d_ (_
Skes2, 3, 5, _d 17)_ Foyer MCAS £] Tom d_g O_ober _d Novemb_ ]999 (£_ Tech
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and strom_m _. A total of 17 monRor_g wells were sample_ which _duded three IRP She 1 / \

monRofing wens _ 1-MW201, 01-MW203, and 01-MW207). \__( ._,

Due _ _e low m_onu_e concen_ations and an_ unceaa_U associated wi_ _e hbormory
me_od used (American So_eU _r Testing and M_efi_s [ASTM] Me_od D3972L _e _ope
ev_uation conc_fions from _e d_a obtained during _e abov_menfioned m_onud_e study we_
not defm_ve. The_, _ _erify _ _e _onuclides _ Form_ MCAS El Toro are namral_
occu_g a Phase H ev_u_ion of m_onuclides _ groundwater was conduced _ Janua_ 2001
(Eaah Tech 2001e). _ add_on to IRP SRe 1, t_s study _c_ded ev_uation of groundwater _ _ur
_rmer landfil_ (IRP SRes 2, 3, 5, 17) and the on-Station poaion of _e VOC (pfim_i_
tfic_oro_hene [TCE]) plume _ IRP Skes 18 and 24. Samp_s were cohered from 23 moni_ring
well_ which included three IRP SRe 1 monkor_g wells O1-MW201, 01-MW203, and 01-MW207)
us_g _w-flow samO_g procedu_s. These sam_ were an_yzed _r uran_m 23_to uran_m 235

ratio, u_n_m _op_ (uran_mZ3_ uran_m 2_ and uraniumZ3S), _o_c hydroge_ oxyge_ and
tritium, and general chemistry parameters _du_ng c_c_m, magn_m, so,urn, c_orid_ sulfat_
and _k_iniU.

1.5 REPORTORGANIZATION

This Repo_ con_rms to _e sugge_ed RI repo_ _rm_ prodded _ _e Guidance for Conducting
Remedial Investigations and Feasibili& Studies Under CERCLA (EPA 1988). The de_fiption of_e
organization of_is Repo_ _ _n _ctions and Oght appendices _ provided _ fol_ws:

Section 1 - _oducfion _ the RI Repoa _c_d_g purpo_ of the Repo_ ske background and
overview ofp_ous _vestigations

Section 2 - D_cu_n of_e proje_ acfivkies conduced as a part of Phase H RI _dud_g the Phase _

H RI approach and sam_ing rationale \_ _/

Section 3 - De_ription of_e phys_ characteristi_ of IRP She 1

Section 4 - Di_us_on of_e n_um and e_ent of con_m_ation based on the da_ obeyed _om the
Ph_e H RI a_ and o_er previous _ve_ig_ions

Secficn 5 - Con_m_ant F_e and Transpo_

Section 6 - M_hods and F_d_gs of_e Human He_ Risk A_sment

Section 7 - Me_ods and F_d_gs of_e Eco_oc_ Risk As_ssme_

Section 8 - M_hods and F_d_gs of_e Mu_tions and Exp_sives of Concern Risk As_me_

Section 9 - Summary and Conc_s_ns

Section 10 - References

Append_ A - CERCLA Documentation Proce_ and RCRA Fa_li_ Closure Comparison

Append_ B - Boreho_ and h_rpretNe Logs

Append_ C - Mun_ons and ExplcsN_ of Concem Range Evaluation Technic_ Memorandum

Append_ D - IRP S_e 1 Ex_osNe Sa_ Subm_on

Append_ E - An_ytic_ Resuks

Append_ F - Validation Repots

Append_ G - Human Health Risk A_sme_ Tabl_ __./j_/
Appen_x H - Ec_o_c_ Risk A_essme_
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1 2. StudyArea Investigation
/

V_ious field _ve_gations were conduced _ IRP Ske 1 as pa_ of _e Phase H RI to collect dma
pertaining to soil and _oundw_ con_m_ion _ _e ske. Section 2.1 p_s _e rat_n_e _r the
design of these _ve_g_, and Section 2.2 p_s _e m_hods and p_d_ _r _ese
_ve_gations.

2.1 SAMPUNG DEIGN RATIONALE

The Phase H RI field a_es we_ deigned to address the d_a qu_i_ o_ective (DQO) decisions
p_ed _ _e Ph_e H R1 WorkPlan (Earth Tech 2001a), Sampling and Analys& Plan Amendment
No. 1 (Earth Tech 200_, Amendment No. 2 to Wo_ Plan.(Ea_h Tech 2002_ and Sampling and
Analys& Plan AmendmentNo. 3 (EaCh Tech 2005). The b_ deci_on questions _r t_s study we_:
Does _e s_e pose an un_cep_bb risk to human heath or _e envffonme_? Is a _medial response
cons_ wi_ CERCLA and the Navy's IRP/BRAC pm_ _quired?

To _soNe _e pdnc_ s_dy questio_ _e fol_wing deds_n que_ns we_ cons_e_d _ _e
Ph_e H RI Wo_ Plan:

1. Are _e an_ic_ d_a _om shrew (bss than 10 _et bgs) soil _mp_s adequ_e to
ch_actefize the fis_ _ _e add_on_ da_ _quired?

2. Has _e later_ e_e_ of _e impaled shrew s_l been defined or _e add_on_ da_
_q_d?

3. Do_ _e co_am_ation e_end beyond 10_ b_ 0.e, is _e ve_c_ e_e_ define_?

_ _ 4. Do _e e_sting _oundw_ moni_fing wel_ adequ_e_ ch_acterize impa_ to
/ _oundwater _ is _ere a need for add_on_ wells?

5. _ surface waler _noff an exposure pathway?

6. Have p_e_i_ human and ec_o_c_ receptors been _entifie_ and a_ _ey Hke_ to be _
_ _r adve_e health effects _ _is site?

The fol_wing decision question was cons_e_d _ _e Sampling and Analys_ Plan Amendment No.
1 (Earth Tech 2004):

1. Do _e concen_ations of mrg_ an_es in _e Ephemeral Pond sedimen_ (_c_ed _ _e
northern potion of ]RP Ske 1) exceed _e _mb_hed decision t_holds (for Rive_e
_iry shrimp _ Federally-endangered _edes])?

The _llowing decision question was cons_e_d _ the Sampling and Analys_ Plan Amendment No.
3 (Earth Tech 2005):

1. Do the dam _gge_ _ the perforate detected down_adiem _om IRP Ske 1 is _l_ed to
IRP Ske 1 releases?

The sampling design _r _e Phase H RI was deve_ped based on both p_babHi_ and judgrnent_
sam_ _ add_ _e p_ce_ng deds_n questions. The field _vestigation acti_ties we_
performed _ _co_an_ wi_ _e Phase H RI Work Plan (Earth Tech 2001_ and _bseque_

"1 desiamgnendmentaSndFi_td° _;am_Wing°_ Hapnlan(EarthTeCph_ed _002th'ePhas2e004' anlIdRI2005)W"o_AnpYlande_ati(E°na_hTec_h°m2001_th,e sam_al_gong
_/ wi_ _e ration_e _r _e de_atio_ w_ p_med _ _e fol_wing Fie_ Change Justifications and

Sam_ing and Analys_ Hart Amendments:
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• _n ___Ch_pheme_lPon___ N°_a_em__ske 1_00_. P_p_ed _il s_g _ be conduced \_
• F_ Ch_ _fic_ No. 2 _e_ 2002). Proposed _p_ s_g _d

piezom_ _s_n _d s_pl_g W_ conducted _ _ Ske 1.

• Amendme_ No. 2 to Wo_ Ply, Phase H _ _em_r 200_. __ add_ion_
moniwfing wall _l_n _d com_uous coting _ _c_s _ _ Ske 1 _d
__ _n _ S_ 1 _d _ S_ 2.

• Fie_ Change _fic_ No. 3, Revi_on 1 (June 2004). P_p_ed _d_M s_l boreholes
and mon_ofing well _M_n _ _ Ske 1 _d __ _ _ Ske 1 _d _
S_ 2.

• F_ S_g _d _ Pl_ __m _. 1 (D_emb_ 2004). P_ _o_
soil _m_g m be conduced wk_n the _me_ Pond area m _ S_e 1. The documem
_s p_pa_d as a more d_d updme m Find Change Ju_ificmion No. 1 _em_r
2002_

• Fie_ Change __ No. 4 O_u_ 2005). P_po_d add_on_ _ w_ s_pl_g
_ _e _me_ Pond _ _ SRe 1.

• S_g and An_y_s H_ __m No. 3, Phase H _ O_u_ 2005). Pmp_ed
addk_n_ soil bomh_ _d _d_h s_ in _e _ _n _ Ske 1 and _
Ske 2, _ ord_ _ ob_ add_on_ _ho_oc and geochem_ __.

The flew ch_ge reque_s were _v_w_ _d _pm_d by the BC_

Along _ _e Wo_ PI_ _e __ d_umems p_v_ __ _ _ndu_ fidd _fiv_: _

C_ F_N Hea_ and S_ M_N _ Tech 1998)

CL_ H _d_ Op_g Pmcedu_ (SOP) 3, Bo_ _gN_ _ 2_2)

CLE_ H SOP 4, Soil S_g _ 2002)

CLE_ g SOP 5, M_g W_ _s_i_ _d Dev_opme_ _ 2002)

CLE_ H SOP 6, _mme_ CN_r_n and U_ (B_ 2002)

CLE_ H SOP 7, W_r _d _m_ L_el MeagerneSs _ W_s (_ 2_

CLE_ H SOP 8, Gmundw_ S_g _ 2002)

CLE_ H S_ 9, SamNe C__ P_se_ _d H_d_g _ 2002)

.CLE_ H SOP 10, _ __ T_r _d SNpmem _ 2002)

CLE_ H SOP 11, ___ _u_ _ _)

C_ _ SOP 13, __ _B_N_ _d W_s _ 2002)

CLE_ H SOP 16, g_ Sy_em: Bo_hN_ _d Wells _ 2_2) / _

CLE_ _ SOP 17, Logbook ProtoeoN _ 2002)
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"\ CLEW H SOP _, _g_o_D_d W_ _ 2002)

_ order to com_uM_ scope sRe _fi_ e_s to _n_i_ the c_ _ _s_
d_a and m_e d_a quM_ a tiered app_ach _ _e field _g_ w_ adored _r _e Phase
H _ acfi_ties. D_ c_cfion acfiv_ _ each succ_sNe tier were plied based on _e _sd_ of
_e p_d_g ti_.

2.1.1 _er I

_e prindp_ o_e_ ofTi_ I w_ _ coHe_ adequ_e d_ _r soil _d _oundw_ _ com_e_ a
_en_g level hum_ he_ _d _o_c_ ri_ _u_ _r _ SRe 1. Sy_em_E sampl_
us_g a _n__ _d was used _ _ S_e 1 to _low un_ cove_ge of _e No,hem and
Sombre EOD Tr_ng R_s. The numb_ _ s_g _c_s w_ c_ by d_d_g _e
_ n_ber _ s_s (50 per s_@ area) by _e numb_ of s_s per _c_ _ m_pE
_p_O. D_ _e _l_n_ soil s_pli_ c_d _ _e geophyfic_ _om_y _e_ (idem_ed
during _e _h_e _rific_ _dy _ Tech 2001]_ _o s_s we_ obt_ned _ each
_c_ _ dep_s _ng _om 1_ 5 _ b_. B_ed on _s _m_g me_o_ _o s_s p_
_c_o_ _ de_hs of _p_m_e_ 1.5 _ _d 5 _ bgs w_e _ be c_E_ed during _e Ph_e H
s_p_ A__ 25 s_ple _cm_ p_ sin@ _ea we_ _q_d. This _d _ _u_
s_d b_ e_h _ w_ _p_x_e_ 170 _ by 170 _ squ_e. S_pE _c_s w_e _
the cen_ of the blocks.

To o_m_ _e s_p_g _fi_ _e _c_s _ s_p_ c_ed _ _e geophysE_ anom_y are_
were oveda_ on _e 25 blocks _r e_h study _ea.

_ No _mpl_g was conduced during _e Phase H _ _ blocks _e_ previous s_s were _c_ed.
) T_s o_i_i_ _s_d _ a j__ s_ desi_ _r _o_ _c _s _e_ed of

EOD _N_ _th the _v_e of _e_ _c_s of _ev_ed __ _d the
di_v_e _ss_ c_s_g _e s_ _ _ morn __d _m R_ is.

The an_ys_ _pm_h _r _e s_l _mpEs c_ed during T_r I was to cover _1 _e _s
expe_ed to be _fi_c of _es during the EOD _e_s. Y_le 2-1 li_s the _e of
m_eri_s used during _g a_v_ and _e co_espondhg _ _pm_

Ta_e_1: S_I An_y_sApproach

Co_amina_ Group Ana_s_

O_n_un__ ms_s Exp_s_es ms_ue_ m_, _mh_e

Fuels Fuelhydm_on_ VOCs,SVOCs
Combus_onbypmdu_s _o_nsffuBn_ _OCs

FS smoke pH

_ _e = __ _m_n_ _d
pH = _g_ _ga_hm ofhydrogen_n concen_a_on
VOCs = v_a_e o_an_ compounds
SVOCs = sem_ o_an_compoun_

All soil s_es co_e_ed during the _er I _m_g evem we_ _ _r VOCs, SVOC_
_m _d__ e_s _si_es, _o_ _ p_ _d me_s. _e Wo_ PI_
_edfied _ 10 pe_e_ of _e _fl s_p_ w_e _ be sde_ed _r _f!_ of d_ms b_
on _e SVOC d_ S_ce no SVOCs exce_ low __ns of phenol were detected _ _y of the
soil _mOes _ed dur_g _e _er I s_g event_ __ms we_ not _ during

/ _ I fi_d a_v_.
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The Wok Plan _ed th_ sampling of surface wmer runoff be a_em_ed during the t_ee _orm / _

event_ Howeve_ them was no measurab_ surface runoff duringthe t_ee consecutive _orm even_ \_ /_
during fie_ a_es _r Ti_ L Subsequently _ Januau 2005, howeve_ there w_ sufficE_ rainfall
_ colE_ s_face wm_ samples _om _e Ephemeral Pon& and _om _e down_adie_ _mO_g
_cation ne_ Monitoring We_ 01-MW20_ _ the _mhem po_on ofIRP SRe 1. The surface w_er
sainting _ _mmarized und_ _ _I-C.

To esmblhh the ba_l_e cond_on_ _oundwat_ samples we_ c_E_ed from e_sting monRofing
wells and an_yz¢d _r p_ch_rat_ VOCs, SVOC_ hydroc_bons, exp_s_ _sidu_, _g_ pH
and m_ and N_msodim_hy_m_e (NDMA).

2.1.2 Tier II

The o_ectives of the _ _ sam_g w_e _ _ve_me _e located conmm_atio_ _ '_ _m_'
Oefined as exceed_g the th_d levels fi_ed _ the decision _pms and evMu_ed based on the
dec_ion roles _ffied _ the DQOs _ the Phase H RI Work Plan [EaCh Tech 2001_L and to
_her evMumethe _ev_us_ _emffied geophy_cM anomMy _eas, by _enc_ng and sampling.
S_ce Ti_ I sam_ing _sults _d n_ _emi_ any hot _ots, Ti_ H _m_g conduced _ January m
April 2002 prim_i_ _ve_igmed the p_fious_ defmed geophysical anoma_ _eas _ co, unction
wi_ the MEC ch_acterization sainting. G_undw_ _mO_g was not conduced as part of _er
H. As a part of the MEC Range evMuation, geophy_cM anomali_ we_ _emffied us_g _MAime
_nematic (RTK) #obM p_on_g sy_em (GPSL EM _em, _ magn_om_er. _ Ti_ H
sam_ thee anomM_s w_e investigated effh_ by trenc_ng or poth_g Mn_hwi_ _ _ss
each _M_ed anomM_ T_nch_ _ p_hoMs we_ excavmed until _e bosom of the anom_y _ce
w_ _cme& During the excavatio_ M1_cmed MEC or M]) sc_p dam w_e Mgged and soil _m_
were collected _ acco_an_ with pm_du_s described _ _e Phase H RI Work Plan (EaCh Tech / \

2001_. All soil samp_s collected during the Tier. H _mpfing event were an_yzed _r VOCs, __ _
SVOC_ _e_eum hy_oca_ons, exp_s_ _u_, pe_orat_ ni_ate, pH, _nd m_s. _
add_o_ n_e of the _il samples we_ anMyzed_r _ox_g_m_.

2A.3 Tier III

Specffic o_ectives of the _ HI sampl_g w_e _:

• _vestig_e the ve_cM e_e_ of soil comaminafion _ any Ti_ H _cations thin _cmed
p_emial _r comam_ation ge_ than 10 _ b_.

• EvMume p_entiM impa_ _ goundw_ m _cations wh_e _e _ I and _ H dma
_d_med p_emiM impa_.

• De,rinse potentiM risk _ Riverside _iry _rimp (a Federal_ endangered sFecie_ _ the
Ephemeral Pond _ _e northern potion of the No,hem EOD Training Range.

• Delineate perforate comam_ation _ _oundwm_ with_ the central potion of IRP Sffe 1

• D_eme p_ch_rate comam_ation _ goundwater _ _e _eas _mh oflRP Site 1

Tier Ill activities were divided into several sub-investigations:

Tier III-A. As a part of Tier HbA samplin_ one _ench/pothole (Trench 34) was selected for
additional soft sampling where the soil samples col_cted at 6 and 10 feet bgs, during Tier H
sampling even_, reposed concen_ations of pe_o_um hydrocarbon_ VOC_ and metals. Th_ was _
the only location that exhibited increasing concen_ations (pe_oleum hydrocarbons and naphth_ene) \- /
to a depth of 10 feet bgs (the bosom of the trench). One borehole (B-l) was advanced to a depth of
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._ 3dVOC_b_u_is _c_y&_a_o_Ofls_s_e_sid_s _ _Mo___of T_e_-A p_e__s_r VOC_

T_ee new _oundw_ monkofing wel_ _ 1-MW_ 01-MW_ _d 01-MW210) were _s_bd
up_m _d down_a_em _om Monkofing Well 01_W201, _ich had _ofic_ _e_ed
dev_ed _n_n_s of pe_e. New walls w_e _d _ b_ define _e e_e_ of
dev_ed pe_Mor_e _n_n_s _d _ _fine _e _oundw_ flow d_ and _a_e_ _ _e
v_ _01_01.

Tier _. T_r HPB s_ _c_ded _l_n of 16 p_zom_s _ch __r
mo_ w_ 01@Z01 _h 01_Z1_ _om _ S_ 1 _d _ _I_ S_ 1 _ o_
to dd_e_e perc_or_e concen_ions _ the cen_l po_on of _ Ske 1, _ well as to _e_
_e_ _h_e w_ p_ _ __ _ _e _ _mh of_e s_e. A_ _l_n of_e
p_zome_, _e wd_, _ong _ _ p_o_ _H_ wells _ _ Ske 1, w_e s_led _r
five rounds to ved_ __ _s. _e __r s_p_ w_e _ _r pe_e on_.

_er _C. _er HPC a_es _uded a sur_c_o_hole se_m_ __, _ich _
conduced _ o_ _ _e whe_ the_ were _u_ _s or other _res _ m_
be e_g __r flow __ _ Ske 1. The _g_ was conducted on s_ wells
_ _ Ske 1 _1_W101, 01_01, 01-MW2_, 01_W_5, 01-MW2_, and 01_GMWS_

_er H_C _so _voNed _e _s_n of 12 _d_ monkofing wel_, _ose p_ose was _
_her d_e _e perforce __n _ _e cen_ po_on of _ S_e 1, _ well _ to
dd_e_e _v_d _o_e conce_rmions _ _ezom_s 01-PZ15 _d 01@Z16, w_chw_e
_ _ _e _ of _ S_ 1 _ p_ _ _ _-B __. C__ fi_o_c _s we_

) cohered from _1 12 mon_ofing wells _ o_er to be_er cham_efize the _u_ ge_o_c _d
"- / hydroge_o_c cond_ons. Groundw_ s_p_s were cohered _m _1 12 new_ _s_d w_,

_d _om _ed pm_s_ _M_d wd_.

The finM po_on offer H_C _g_s _c_ded _d_t _g w_n _ _me_ Pond
_ _ Ske 1. Tw_e _d_t s_p_ we_ c_ed from 19 _c_s. _e s_pl_g w_
conduced _ response to a reque_ _m _e Un_ed St_es Fish _d Wil_ Se_e (USFWSL _
_ _ _ fi_ if _ _ _ F_ _n_ed __ _U _p (___
woo_onO.

Tier _ T_r IH-D _voNed _v_c_g 31 soil boreholes in the m_m p_ of_ S_e 1 _d
_ _e _eas so_ of _ S_e 1, to _her cham_edze _e geo_c and hy_ogeo_c cond_o_.
A_M_ 23 _dm_ _ __r _mp_s were collected _om the M_um _d 17
_&_nc_ u s_p_ w_e coH_d _om _e we_he_d bedmc_ w_ch we_ _M_ _r
_o_e o_y.

2.2 SAMPUNGAC_ES

The fol_wing _ctions de_fibe _e sam_g and an_ys_ actMties conduced _ IRP Site 1 _ a part
of _er L _er IL and _er IH, a_anged by me_m Table 2-2 summ_es MI of _e sam_ing and
an_ys_ _fi_fi_.

2.2.1 Soil Sampling

'_ Soil sampling and analysis was conducted at various locations at IRP Site 1 as a part of Tier L H, and
; III investigations.

2-5



Deemer _ FinM_e fl _ IRP S_ 1 S_@ A_a _s_a_n

_1.1 _1 / _\

_ I soil s_O_ w_ comO_ed _ _u_ 2_2 _ _c_s _own on _gu_ _1. S_s w_e \_
collected u_ __ _chn_ues _ de_hs of 1.5 _d 5 _et bgs _ each _c_. A tot_ of 77
_ow _il s_p_ _d ei_ __ we_ coH_d _m 39 _c_s _h No_em _d
So,hem EOD T_n_g Range_ _ __ _ CLE_ SOP 4, Soil S_g _ 20_).
S_p_ _r _M_ of VOCs were _ll_d _ __ _ E_ Me_ 5035. All s_s
w_e _My_d _r VOCs, SVOC_ _um __ exOos_es _sid_s, pe_o_, n_
p_ _d m_s.

ZZ1.2 _ fl

Tier H soil s_p_g was com_ed _ J_ua_ _d __ 2002 _ _c_s shown _ Fi_e 2-2.
_ H _il s_g _vo_ed _h_g _ po_g _n_h_ _ss _e sd_d _om_s
_e_d dur_g the geophyfic_ su_ conduced as a p_ of _C _ge Ev_u_ion (see
Section 1A.2). All _h_g was accompl_hed _ __ _th Section 5A, E__ Sa_,
of _e _ _ch _ _eM _aRh _d _ _l _ Tech 1998_ Trench __
we_ me_u_d _ a B_on® _ o_ comp_s _d a _d_ 10_ _e, _ a _n of
± 0.5-_oL Des_s of _e _enches _du_ng cross-sections w_e _corded _ a fidd _ench log.
Field pe_onnd _enfified _e Upes _ _il c_ed __ CLE_ SOP 3, Bo_ho_ Logong
(B_ 2002) _d ASTM M_hod D 2487_488.

Trenches or po_ _re _c_ u_l the bosom of _e _om_y souse was _c_e& During the
_v_o_ _1 _c_ed _C or _ d_ were logged and so_ s_s were collected. Trenches or
p_hd_ w_e apwo_m_e_ 4 _ 45 _ lon_ 2 _ 6 _ w_e, _d soil s_s _ c_Ec_d _m
dep_s _n_ng _om 0.5-_ b_ _ 10 _ b_. _i_q_ soil s_s _d _ du_E_ _
c_ _d _ _r VOCs. __e soil _mpl_ _d _ _plE_s _ c_E_ _d i )
_ _r SVOCs. T_-_o soil s_p_s _d _ __ w_e c_ _d _y_d _r \ /
p_m_um hydrocarbons. _e_ s_p_ _d three _O_s we_ an_yzed _r SVOC_
e_s _ _o_ nk_ p_ _d me_s. S_ _ _mp_s _d _o __ we_
_ _r dipterans.

All _enches we_ backfil_d _d compared upon _m_ of _gon_ and no _ench was le_
__d _ o_n o_m_ d_g _e e_ke _g_.

_er _ _er H_A soil s_ was complied _ M_ 2002. As a p_ of _er H_A s_p_g
events, one Tier H sampl_g loc_n (_nch 34) was selected _r deeper _g_n (ge_ _an
10 _ _ _e _ _v_d _n_s _ p_ol_m _&__ VOC_ _d me_s _ _e
s_s _en from 6 _ and 10 _ bgs. T_s w_ _e on_ _c_ _ e_d _cm_g
__ _e_eum __s _d naph_en_ to a de_h of 10 _ bgs _he bosom of
• e _nc_. _ _ _c_ (see Fibre 2_), a borehole (B-I) was d_led us_g a r__ drill
fig up to a dep_ of 35 _ bgs. Seven soil sam_es and one duO_e we_ c_ed _ _s of 5
_ _d w_e _ _r VOC_ SVOC_ pe_eum _dm_ _p_sN_ _due_
_o_e, _, p_ _d m_s. _e _h_e w_ _c_d __ s_.
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Table 2-2: Summaw of Phase, Remedi_ Investigation Sampling Activities

_er S_I InvesUga_ons Sedlme_ Inves_gaUons G_undw_ Investigations Su_ace Water Investigations

_er I • Soft Samp_g None • G_undwater Samp_g None

• Numb_ _ samp_ 85 _ndud_g 8 • Numb_ _w_ sainted: 12

du_e_ • Ana_se_ VOCs,SVOCs,
• Sainting De,h: 1.5_ 5 _ bgs petroleumhyd_ca_on_

• Ana_se_ VOCs,SVOC_ p_m_um ex_os_es _s_ue_ pe_om_,
h_m_on_ e_s_es _s_ue_ NDMA, n_ p_ andm_a_
pe_h_rat_ n_ pH,and m_a_.

_er II • Trenching and Potho_g at _e Loca_ns _ None None None
Geophysica/Anoma/ies

• So_ Samp_g

• Number_samp_ 37 _n_ud_g 4
dup_e_

• Sam_g De,h: 0.5 _ 10_ bgs

• An_e_ VOCs, SVOC_ p_m_um
hydmca_on_ ex_os_es m_dues,
pem_orate, n_rate,pH,m_s, and
d_ns#uran_

_ II1_ • Boreho/eAdvanced _ a Dep_ of 35 _ bgs None •Gmundwater Monitoring Weft None

• So_ Samp_g _s_tion

• Numb_sam_es: 8 Ondu_ng 1 • Numb_w_ 3
dup_ • Gmundwater Samp_g

• Sam_ing De,h: 5 _35_ bgs • Number_munds: 1

• Ana_se_ VOCs, SVOC_ p_m_um • Numb_w_ sam_ed: 8

hydmca_on_ ex_os_es m_dues, • Ana_se_ VOCs, SVOC_
pem_orat_ _ pH, and m_a_. p_roleum h_mca_ons,

exp_s_es msidue_ pemh_rate,
NDMA, n_e, p_ and m_a_

_er III-B None None • Pie_meter _ gro_d_ter None
mo_g we_ _sta_n

• Number _p_zom_em: 16

• G_d_ter _mp_g

• Number_munds: 5

• Number_wel_ samp_d-
Sam_g _und 1 _e_M_
2003): 24

• Numb_ _wegs _mp_d-
Sam_ R_ 2 _un _0_ 23

• Number_wel_ _mpled-
Sam_ R_ 3 _Nov 2003):



Table _ Summaw of Phase II Remed_l Investigation Sam_ing Ac_es

_er Soil InvesUgatlons Segment InvesUgaUons Groundwa_r Investigations Su_ace Water Investigations
23

• Number_w_ sam_ed-
Sam_g Round4 (Mar 200_: 25

• Number_wel_ sam_ed-
Sam_g Round5 _u_-Aug
200_: 25

• An_yse_ Pemh_mte

_er IIl-C None • Sedime_ Sam_g ° G_undwater Monitoring Weft • Su_aceW_ Sam_ing

• Numb_sam_e_ 21 On_ud_g _s_llation • Number_sam_es: 5
2 du_e_ • Number_ wells:12 • An_yse_ VOCs, SVOC_

• Sam_g Depth:0 _ _5 _ bgs • Groundwater Samp/ing PAHs, exp_s_es m_due_

• Ana_ses: VOCs, SVOC_ PAHs, • Number_mund_ 2 pemh_m_,petr_eum hydmca_°nS'gene_I
peko_um hydmca_on_ • Numb_ _wells samp_d- chemistwpamm_em

exp_s_eStot_o_an_ ca_on,m_due_ pH,Pemh_rate'and Sam_g Round1 (Sep 200_: 12 (alka,nit_ harness,
m_s. • Number_we_ samp_d- ammon_, pH,c_ofid_

Sainting Round2 (Nov 200_: 15 fluoride,n_m_, n_e, and
su_, andm_

• Analyses:Pemh_rate

T_r IIkD None None • Bomho_s _r HydmpunchTM Samp/ing None
and Cha_c_fizing Hydmgeo_gy and
Geo_gy
• Number_co_muous corns

c_ed: 31

• Groundwater Monito_ng We_
_a//ation

• Numb_w_ 2

• HydmpunchTM Samp/ing

• Number_Hydmpunch sam_e_
44 0n_ud_g 4 du_e_

• Ana_se_ Pemh_r_e

• Groundwater Samp/ing

• Numberof rounds:1

• Number_w_ samp_d: 2

• An_yse_ Perchlorate

_o_s:
b_ = below _ound surface
NDMA = N-_trosodimeth_amine
PAils = p_lic amm_ hy&oc_bons
pH = negative _g of _e hy&o_n ion concentration
SVOCs = semivdatile organ_ compounds
VOCs = vdati_ o_anic compoun_

/..- ,, f_-_\



C _ LEGEND: MCAS EL TORO BOUNDARY

x x x SECU_TY FENC_ IRP SWE 1 BOUNDARY

_/\ _/ /._._ /_-_'_ EXPLOSIVE ORDNANCETRAININGRANGE BOUNDARYDISPOSAL (EOD)\

_ __ E_S_NG UNPAVEDROAD

_1-MW102 _ 01-MW201_'---_---_% ELEVA_ON CONTOUR

/_RANGE PERIMETER -_- GROUNDWATER MONITORINGWELL
/J DP56 • _REC%PUSH SAMPUNG LOCATION- 2002
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LEGEND:

LE_ • MCAS EL TORO BOUNDARY

_2_ °°_ILE181 \ 1J_ J_< x x x SECURI_ FENC_ IRP SITE 1 BOUNDARY
I LE183/1_195 _ ....... EXPLOSIVE ORDNANCE DISPOSAL (EOD)
I LEI_ / T_INING _NGE BOUNDARY

l _01-M_204 _ EXISTING UNPAVED ROAD
L _ _°° _ _ _ _l-Mw_o_ :_

scA_:INSERT,.:lOOO,A _\ 01-MW201__ _D_E_I_ CONTOURMoNEO_NGWELL
PE_METER

_ g-10 DEEP SO_ BO_NG
LE158

• SOIL SAMPLEC__ _ _E SEE OF
MEC I_G_I_ TRENCH/POTHOLE

_ - _ME_L _ _ _

___/ _i _-\\_ __ /_ NOTES:

----_ _ IRP\ SI_E 1 BOUNDARY_"-_ _

_ _-DGM_7 'SOUTHERN EOD T_ G._ _NGE _ ] I
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December 2006 Fin_ Ph_e fl RI, IRP S_ 1 S_@ Area _s_a_n

"_ 2_.2 SedimentSampling

/ Tier III-C. Sedime_ _m_g _ IRP She 1 was conducted as part of Tier III-C _vestigations. Tier
III-C _voNed the collection of 19 _diment samples and two du_es _om the boRom of the
Ephem_ Pond _ IRP Ske 1 (Figu_ 2_). Sixteen sam_es and two dupl_ates we_ surface
samp_s _ed _ 0-foot bg_, and _e _ma_g three _mp_s we_ col_cted from 0.5-_ bgs
us_g a hand auge_ The hand auger samOes _ _cation_ 01-HA-15, 01-HAI_ and 01HA-17, we_
c_ed _ _e _cations of p_fious_ identified geophysical anomali_. The samples we_ an_yzed
_r VOCs, SVOC_ po_cy_ _omatic hydroc_bons (PAH_, explosives _s_u_, p_roleum
hydroc_bons, pe_hlor_ to_l organic carbon, pH, and m_s.

All soil borehole sampfing was p_rmed _ accordance wRh _e _llowing CLEAN II SOPs (BNI
2002):

• CLEAN SOP 3, Boreho_ Log_ng

• CLEAN SOP _ Soil Sampl_g

• CLEAN SOP 11, Decontamination of Equ_mem

2.2.3 Groundw_erSam_ing andMonRofingWell Installation

G_undw_ sam_ing was conducted _ IRP She 1 dur_g the Tier I _vestigations. Tier III
_vestigations _voNed _s_llat_n of new monRofing wells _ _e sRe to be_er ev_u_e _e
groundwater flow gra_e_ and e_v_ed pe_h_r_e concen_ations. Figure 2-4 shows _e _cations
of Mlgroundwater mon_or_g wd_ _ IRP SRe 1.

\\

ZZ& 1 _ERI
The Tier I groundw_ _vestigm_n _voNed one round of groundwater sam_ing and groundwater
level monkofing to _mblish the b_d_e con_fions. This mo_fing was conducted in Janua_ and
February 2002, _ accordance wi_ _e CLEAN SOP 8, G_undw_ Sam_ing (BNI 2002L and
_voNed 12 e_sting monkofing wells (18_BGMW24, 01-DGMW5Z 01-DGMW58, 01-MW101,
01-MW102, and 01-MW201 through 01-MW20_ (see Figu_ 2_ and Tabb 2_).

_ January 2002, samples we_ collected _om 12 e_g monitoring wells and an_yzed _r VOC_
SVOC_ pe_eum hyd_ca_ons, exp_s_ _s_u_, pe_or_ NDMA, _ and m_s.
An_ys_ _suks from three wells Ol-DGMW5Z 01-MW20Z and 01-MW202) showed _e p_nce
of VOCs th_ w_e _con_e_ wi_ _e h_tofic_ _sd_. To confn-m detections of these VOC_
these wells we_ resampled _r VOCs on 14and 15February 2002.

The Tier I groundw_ _ve_ig_n showed a p_enti_ _r more widesp_ad pe_h_r_e
co_am_ation; _e_, sub_que_ groundw_ investigations _ IRP Ske 1 were conducted as a
part of Ti_ IH.
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_ 01-Mw2_LEGEND:°_HPE_ie _ISTING GROUNDWATERMONITORINGWELLHYDROPUNCH 8_PLING L_ATION DESC_P_ONQs;_alShee_a_R_dPlainand Skeam ChannelDepo_ _ene and_ Pleis_ne)OFDe_s_sMAP_ene_ M_eUN_sl Ple_t_en_ NOTES:EoDIRPINSTAL_TION RESTO_TION PROG_M_OS_E ORDNANCE D_POSAL _

_ _-_11 & _NG _OM_ER _ TrailRidgeSands _t_en_ MCAS MARINE CORPS AIR STATION NORTH

i 0%POND • MCAS _ TOROBOUNDARYSURFACE WATER S_PLING L_ATIONS _O_ O_ Mem_rN_u_ _on _ REMEDIAL INVES_GATION O[ SC_ 1_ _ff3501 700 FEETI

• • EOD T_INING _GE BOUNDARY _ Mon_my _on _n_
_ Phase g Reme_ _v_ation _n_

__ _ STR_ ORWASHoNTERPO_TEDFROMTOPOG_PH_GENE_ GROUNDWATERG_DIENT DIRECTION_P SITE BOUNDARY0, _ AND 1_ DATA) Tvs_ Sere and Va_ems _onsTO_e FoundaUon(midd_ _n_ PhaSeandllRIsu_ce_erIRps_e __llI-B,waterlll-C,EooTm_ _eSamplingandIII-DLocafionsGmUndw_er

__ At_' _" CROS_S_CT_N_ISTINGFENcEGEOLOGICFAU_ DO_DLocAT_NWHERE_FERRED Date:p_e=3609712_6Nm El Tom _gum24
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Table 2-3: Summary of Wells/Boreholes Sampled Durln| Different Tiers of Phase g Remedial Investigation
Tier I _er fiI-A _er _-B _er _-B _er ,hB _er _-B _er _-B _er _-C _er ,hC Tier_-D Tier .FD

Jan 2002 Jun2002 Feb-Mar2003 Jun 2003 OcUNov2003 Mar2004 Jul-Au_2004 Sep 2004 Nov2004 Jan-Feb2005 Mar2005
01-MW101 01-MW102 01-PZ01 01-PZ01 01-PZ01 01-PZ01 01-PZ01 01-MW211 01-PZ13 01-HPA1 01-HPA9
01-MW102 01-MW201 01-PZ02 01-PZ02 01-PZ02 01-PZ02 01-PZ02 01-MW212 01-PZ14 01-HPA2 01-HP10
01-MW201 01-MW202 01-PZ03 01-PZ03 01-PZ03 01-PZ03 01-PZ03 01-MW213 01-PZ15 01-HPA3 01-MW223
01-MW202 01-MW207 01-PZ04 01-PZ04 01-PZ04 01-PZ04 01-PZ04 01-MW214 01-PZ16 01-HPA4 01-MW224
01-MW203 01-MW208 01-PZ05 01-PZ05 01-PZ05 01-PZ05 01-PZ05 01-MW215 01-MW206 01-HPA5
01-MW204 01-MW209 01-PZ06 01-PZ06 01-PZ06 01-PZ06 01-PZ06 01-MW216 01-MW207 01-HPA6
01-MW205 01-MW210 01-PZ07 01-PZ07 01-PZ07 01-PZ07 01-PZ07 01-MW217 01-MW211 01-HPA7
01-MW206 01-DGMW57 01-PZ08 01-PZ08 01-PZ08 01-PZ08 01-PZ08 01-MW218 01-MW212 01-HPA8
01-MW207 01-PZ09 01-PZ09 01-PZ09 01-PZ09 01-PZ09 01-MW219 01-MW213 01-HPA9

01-DGMW57 01-PZ10 01-PZ10 01-PZ10 01-PZ10 01-PZ10 01-MW220 01-MW214 01-HP10
01-DGMW58 01-PZll 01-PZ11 01-PZ11 01-PZ11 01-PZ11 01-MW221 01-MW215 01-HPB1
18BGMW24 01-PZ12 01-PZ12 01-PZ12 01-PZ12 01-PZ12 01-MW222 01-MW216 01-HPB2

01-PZ13 01-PZ13 01-PZ13 01-PZ13 01-PZ13 01-DGMW57 01-HPB3
01-PZ14 01-PZ14 01-PZ14 01-PZ14 01-PZ14 01-DGMW58 01-HPB4
01-PZ15 01-PZ15 01-PZ15 01-PZ15 01-PZ15 18BGMW24 01-HPB5
01-PZ16 01-PZ16 01-PZ16 01-PZ16 01-PZ16 01-HPB6

01-MW102 01-MW102 01-MW102 01-MW102 01-MW102 01-HPC2
01-MW201 01-MW201 01-MW201 01-MW201 01-MW201 01-HPC3
01-MW202 01-MW202 01-MW202 01-MW202 01-MW202 01-HPC4
01-MW207 01-MW207 01-MW207 01-MW204 01-MW204 01-HPC5
01-MW208 01-MW208 01-MW208 01-MW205 01-MW205 01-HPD1
01-MW209 01-MW209 01-MW209 01-MW207 01-MW207 01-HPD2
01-MW210 01-MW210 01-MW210 01-MW208 01-MW208 01-HPD2
18BGMW24 01-MW209 01-MW209 01-HPD3

01-MW210 01-MW210 01-HPD4
01-HPD5
01-HPE1
01-HPE2
01-HPE3
01-HPE4

01-MW223
01-MW224
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_&&2 D_ fll

_er _. The Tier III-A __r _g_ _vo_ed _e _s_n of _ree new
mon_ofing wells OI_0_ 01_ and 01_1_ to refine the __r flow
d_ecfion and _d_nL and dd_e_e _e p_e _n_m_ _ _e cen_l po_on of _ S_e
1 _ee Figu_ 2-4). _Ne 2-4 presen_ _e __n d_ of _ese wells _ong _ the o_er
w_ls in_d dur_g _uem fie_.

F_ the __ of _e new moni_ring wel_ _w_r s_s were collected _m
• ese wells _ June 2002 _d _ _r VOCs, SVOC_ p_um _d__ e_o_
_s_ue_ __ _, _ p_ _d me_s. _ add_o_ _e Walls 01_GMW5_ 01-
MWI_, 01_W201, 01_W2_ _d 01_ were sampled _r p_e. S_ce _o_e
was unexpe_ed_ _d _ove _e St_e p_s_n_ action _vel (P_) On e_ct _ 2002) _
ne_y _ed Wall 01-MW210 _c_ed _m _om the suspe_ed source _e_ a __n
s_ _s c_ed _om _s well _ Ju_ 2002 _ne momh afl_ _e _ s_p_.

Tier _B. _e _er HI-B __r _g_ _vo_ed the _s_n _ 16 new _ezom_s
_-_ch __r monRofing wel_L 01-PZ01 _ugh 01_ZI_ to _er define_e _e
__ __ _ _e cen_ po_on of _ SRe 1, as well as to _e _e_er
perforce was p_m _ _e _eas somh of _ SRe 1 ff_e 2-4 and T_E 2_). The ne_y
_Ed w_, _d seE_ed p_ous_ _d wel_ were s_d _r five rounds _ con_ _e
p_lo_e s_g _ _e T_le 2_).

Tier _C. The _er III-C _oundw_ _g_ _voNed the _s_n of 12 add_on_
__r m_g wells OI_W211 _ough 01_W_ to _her define_e _e _o_e
co,amaZon _ _e cen_al po_on of _ S_e 1, as well as to _her del_e_e _rcMorate

/ contam_on south of _ S_ 1 ffi_re 2-4 and Table 2_). A ton of 14 _oundw_er samp_s
(_dud_g _o du_eO were c_le_ed _m the ne_y _s_l_ wells _w_g comO_on, _d
16 _oundwater sam_es (_c_d_g one du_Q were collected _om seEc_d walls _ _e _eas
sou_ _ S_e 1 _r co_on pu_oses (see T_ 2-3 and F_ure 2_).

Tier _-D. As a paa of _er III-D _ouMwater _ve_g_o_ 27 bo_h_es we_ _vanced _ _e
_e_ sou_ of_ SRe 1 _d _o bomh_es were _s_lEd _ _e sou_em po_on of_ S_e 1 (01-
_A7 and 01-_A8L _ J_ua_ and Febma_ 2005 (see Figure 2_ and T_E 2_). Continuous
cores were c_ed _om sur_ce to tot_ dep_ during _v_cement of _ese bo_h_es _r
_ctefi_tion of s_e _o_ and _dro_o_. Chem_ an_yses were not conduced on _e
core samp_.

_ addition _ collection of continuous cores, HydropunchTM sam_es were c_Ec_d from _e
bo_h_es _r _her a_e_mem of the e_e_ of pe_omm _ _oundw_. Twen_five
_dropunch TM sam_es (_c_ng _ur du_meO were collected _om the saturated _u_um, _d
17 _dro_nc_ u sam_s were collected _om _e saturated bedrocL All _unc_ u s_s
were an_ _r _h_rate.

_ March _ Ap_ 2005, _o add_on_ boreholes Ol-_A9 and 01-_AI_ were _vanced _ _e
southern po_on of _ SRe 1 (see F_ure 2_. _un_ TM s_p_ were c_E_ed from
sa_rated _uv_m _om these boreh_es _d an_yzed _r p_lorate (see T_ 2_). Add_on_,
_o _oundwater mo_ walls were _s_lled _ the somhem po_on of _ SRe 1 O1-MW_3)
_d _ong _e aqu_r sou_ of_ SRe 1 Ol-MW2_. Groundw_er sam_es were co_ected _om
the _o wells _r an_is _or_e (see F_ure 2_ and T_le 2_).

/ The _er_ procedures used _r various fie_ acfiv_es were as _l_ws:
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D_em_r _ Fin_ _e fl _ IRP Site 1 S_@ A_a _s_a_n

• CLEAN SOP 5, Monhodng Well _s_llation and Devdopmem (BNI 2002_ _d Sections ,- \

4.2.4.an1d dev_opme_a.nd42.4.1 of the Ph_e H RI Wo_ Plan (EaCh Tech 2001_ _r wall construction __ _

• CLEAN SOP 3, Bo_ho_ Log_ng (BNI 2002) for de_fiption of _hology, _dud_g _1 _
_s_cation _rmation during borehole d_l_

• CLEAN SOP 11,Decontam_ation ofEqu_me_ (BNI 2002) and Section 4.2.6 of_e Wo_
P_n (EaCh Tech 2001_ _r decon_mination of all eq_pme_ be_ each use.

• CLEAN SOP 4, Soil SamO_g (BNI 200_ for soil mm_

2.2A SurfaceWalerSampling

During _ H_C _gations _anuary and Feb_a_ 2005_ five surface wat_ samp_s we_
cohered _ IRP S_e 1 _r _e _ssme_ of na_ _d e_e_ of _r_ wat_ _am_ation. One
of _e five samples w_ c_c_d _om _e Ep_meral Pond and two _mp_s _ne of which w_
fik_e_ we_ c_ _w _e Ephem_ Fond ouffall, h add_o_ two _rfa_ water _m_ (one
of which w_ fik_e_ we_ c_ed from _e down_adie_ _cation ne_ Monitoring Well 01-
MW207 ff_e 2_). Two _rface w_ _mOes c_ed from _e Ephem_ Pond and one
mmOe cohered new _e w_m _ach of Bo_ego Canyon Wash were an_yzed _r VOCs, SVOC_
PAHs, explcsN_ _dues, pelr_eum hydrocarbon_ pe_orat_ _n_ chem_try p_ameters
(alk_ini_, h_dnes_ ammoni_ pH, c_ofid_ fluofid_ _trate, ni_te, and s_fate), _d m_s. The
_m_n_g two fiRe_d mmp_s we_ _yzed _r meals on_.
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Ta_e 2_. _P S_ 1 _ _ _
TOC E_v_n GroundSudace E_v_n _ T_ S_eened I_ew_ Cas_g S_n S_ Be_o_e Se_ SandPa_ I_e_ B_eho_ Rad_s

_ ID No_n 9 Ea_n_ I_ above ms_ _ a_ m_ De_h _ bg_ . _ b_ Rad_s (_) S_e _) Sand Pack IHe_ _) _ I_
_W1_ _6_ _O_ 75261 7_,_ 159 118_48 4 6020 #3 Mo_ey 1_- 111 111- 159 9
_WI_ _0_5 612420359 75989 75940 1405 95435 4 0020 , #3 Moiety 82-87 87-14_5 9
_ _ 612426676 _91 _20 62 27-57 4 0020 I #3 Mo_emy 17-22 22-62 105
01_ _Z_ 612435_83 691.87 68950 60 10-35 4 6_0 #3 Mo_ €5- _5 _5- 35 10
_ 219701248 612437_32 68485 68210 60 33_8 4 0020 #3 Mo_emy 27.5-31 31-605 10
01_ _9_ 612417310 _.01 66350 57 24-_ 4 0020 #3 Mo_emy 18 - 21 21 - 5_0 10
_ _ _3_30 61_ _810 _540 60 18-53 4 6_0 #3 Mo_mey 943 13-_ 10
_ _ 612391471 63935 6_.90 60 1747 4 0020 #3 Mo_ey 105-135 135-47 10
_ 219575368 _12 62_72 621,50 56 20-55 4 &020 #3 Mo_emy I_5- 16 16- _ 1_
_ _3_ 612357_78 _363 661.20 65 30-55 4 0020 #3 Moiety 22-25 25-55 10

_ _ _5_26 _0_._ 65_22 6_.70 55 2545 4 0020 #3 Moiety 15-185 185-45 10
_10 _7_7 _2_ 69_53 692_ 70 3_5 4 Q_0 #3 Moiety 2(5 - 2_5 2_5- 55 10
_11 219269_51 61_62371 _57 _20 70 _0 4 0020 #3 Mo_emy 46-48 48-61 10
_12 _O_ 612222670 58891 5_.50 35 20-35 4 6020 #3 Mo_emy 16-18 18-35 10
_13 _ 612216_07 582_ 58010 45 2540 4 6020 #3 Mo_ey 21-23 23-41 10
_14 _ 61_6_ 5_.80 58_70 50 3348 4 _020 _ M_y 29- 31 31- _ 10
_15 _ _1_0 59_ 59320 50 35-50 4 0020 #3Mo_ey 31 -33 33-50 10
_16 _1._ _9_ 593_ 591._ 40 2540 4 0020 #3 Moiety 21 - 23 23 - 40 10
_17 _4_ 612370828 _Z05 63900 70 55-70 4 0020 #3 Mo_ey 51-53 53-70 10
_18 21_ _2_ 671.57 _930 60 45_0 4 0020 #3 Mo_emy 41 - 43 43 - 60 10
_19 _19 612395919 67813 67_70 70 40-55 4 0020 #3 Moiety 36-38 38-555 10
_ _3_ 612455252 712.77 71069 110 1_10 4 0020 #3 Mo_emy _-98 98-110 10
_ _Z_ 612447216 712.44 71610 80 60_0 4 6_ #3 Mo_ey _-58 58-80 10
_ 21_6_ 612419€12 _.26 _._ 130 115_30 4 6_0 #3 Mo_emy 107 - 112 112 - 130 10
_ 219535955 612331_72 61989 61_40 76 35G0 4 9_0 #3 Mo_emy 27-32 3260 10
_ 219292233 _,_ 55_49 55340 91 28_8 4 Q_0 #3 Mo_ey 2_25 25_8 10
_7 219559983 612365_35 63318 63270 93 6_83 4 0020 #3 Mo_ey NA NA 10
_8 2195751.90 _2_89_ 62_80 624.30 _ 57-77 4 &020 #3 Mo_ey NA NA 10
1_4 _Z_ _2_._ 61_13 61_50 61.5 _1 4 0020 #3 Moiety NA NA 10
_1 219803_64 612452073 75589 7_.10 100 65-90 2 0020 #3 Mo_ey 58-62 62-_ 8
01-PZ02 _.17 612414420 73316 731.50 _ 60-85 2 0020 #3 Mo_ 53 - 57 57 - 85 6
_3 _97_ 127 _9_ 721.05 71890 60 30-55 2 0020 #3 Mo_emy 24-28 28-55 8
01-P_ _ _3_A5 612415_85 69_ 69240 _ 3_55 2 0_0 #3 Mo_ 24-28 28-55 8
_5 _12_ _3_ 740_ 73920 105 60_5 2 Q_O #3 Mo_ _-58 58-85 6
01-P_ _8_ 612459037 7_7 731.30 85 55_0 2 0_0 #3 Mo_ 47 - _ 52 - 80 8
_7 _9_ 6124011.75 66317 _210 55 30-55 2 0020 #3 Mo_emy 24-28 28-55 8
_8 _ 612453949 722_ 72040 80 55_0 2 0_0 #3 Mo_ey 49-53 53-80 8
_9 _5_ _ 65805 6_.40 55 3_55 2 0_0 #3 Mo_emy 24-28 28-55 8
O1-PZlO _163 612403803 65266 65070 50 25-50 2 0020 #3 Mo_ey 20-22 22-50 8
0t-PZI 1 _4_ 612417650 _._ _2_ 65 35_0 2 0020 #3 Mo_ey 29-33 33-_ 8
01-PZ12 _S_ _2_3_ 718_ 714.10 1_ 70-95 2 0020 _M_y 63-67 67-95 8
01-PZ13 219571876 6123182,24 61981 61800 55 3_5 2 0020 #3 Mo_emy 24-28 28-55 8
01-PZ14 _O_ 612305_76 61_42 61680 50 2_50 2 &020 #3 Mo_ey 18-22 22-_ 8
01-PZ15 21_O_ _1_1 581.82 57980 40 1_0 2 6_0 #3 Mo_emy 9-13 13-40 8

01-PZ16 219370979 _._ _.24 _260 40 1540 2 6_0 #3 Mo_em_ 8 - 12 12 - 40 8

bgs = _ _d _e

B = _e_n
_ = _ches

IRP = In_n _ P_m
msl =mean sea _v_
NA= n_ ava_a_e

TOC =_p _ ca_ng
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_ 3. Physical Characteds_cs of the Study Area
3.1 LANDUSEANDNATURALRESOURCES

A gre_ potion of me land imme_y su_ound_g Form_ MCAS El Tom, _dud_g _eas
a_ace_ to IRP Ske 1 has been used _r nur_ and agricultural acfififi_. Co_ued u_anization,
howeve_ has broug_ hous_g devdopmems about 0.5-mi_ to the no_hea_ of IRP Ske 1. The land
_c_ed _h_ noah and no_hea_ of_e s_e ne_ me _hfl_ of_e San_ Ana Mou_ains _m_ns
_nti_ undeveloped. Areas _c_ed to me south, sou_e_ and sou_we_ have been developed
_r comm_ci_, lig_ _dusVial, and _denti_ us_.

Acco_g to me Santa Ana Re,on Bas_ Plan (CRWQCB 1995L the benefi_ uses _r
groundwater bene_h Former MCAS E1 Tom _chde m_n_ waler supply, agricultural and
_dustri_ suppfies, and _dustri_ proce_ suppl. Groundw_ in me v_ini_ of Former MCAS E1
Toro is mo_ used _r irrigation of agr_mral and greenbek _eas (i.e., parkways and parkO.
Pmab_ wat_ _ me _ea is imposed _om various sou_e_ and me _ma_d_ comes _om loc_
resources, _c_d_g groundwater. The ne_t mu_p_ welh used as drinking w_er sources _e
a_o_ed wi_ me _cently _s_l_d Irv_e Des_r pr_e_ and _e _c_ed wi_ appm_m_e_ 5
miles of IRP S_e 1, near me ime_ecfion of Irv_e Cemer Drive and C_ver Drive. R _ antic_ed
_ the new w_h will be operation_ by O_ob_ 2006.

3.2 GEOLOGY

3.2.1 L_ho_gy and_m_um

The study a_a _p_ms a po_on of _eff and fid_ _p_ eroded from me San_ _a M_

o_ 2_d anLeposke_l_o_d_ s_n_ _, _ic_m_o_ (_pm_m_e___e __ _0 __e_s ag_d_y_)_la_sme_U_S
_c_s _ _ Ske 1 _ugh _ Ske 2 d_ng me v_ _g_s. F_u_s 3-2 and 3-3
p_m _e _ne_ _ C_n_ s_ _d s__ __s. _i_d _
Figwe 3_ _e _e s_ __ _s mp_se_ed _ me s_dy _ w_h encompass _ Ske 1
to _ SRe 2, and _e ime_e_ng w_m _ach of Bo_ego C_on Wash. The _x un_s represent
depos_on _om _W_e_ 20 mya _ _e p_ fim_ M_oug_ due _ s_c_M and ems_n
event_ _h have a_ _e _ n_ MI of me _e_hg unRs _e w_e_ _ the _dy

The loom __ _n me _ Ske 1 _d_ is mapped _ Moao_ et M, (1999) as l_e
M__y P_o_e C_i_ _rm_ _fl_ _ _ _m _n _ _m _m_
_r H_o_n_ M_v_m. _ p_m ne_ me _em _ S_e 1 _d_ is me _e_ed g_e of
an u_ _ _ _ me M_ and _y _n gr_w_ M_g Wells
01-MW207 and 01_GMW58 ff_ 3-i). For puw_ of t_s report _is _h is _ed to _
u_ed _k #I (_#I). Sou_ of_#1, Mo_ et _ (1999) h_e m_ped me _ddle to l_
M_ _m_ _rm_ _ _y PH_ _l __. The C_s_o _rm_ _
_is _c_ is m_n_ M_ou_ _ is m_ped _ o_ _c_s _ me gene_ _c_
Appm_m_e_ 2,700 _ mu_we_ and __m of _# i is ano_r u_ed _ _d _
_ t_s report as _#2. Monh_g Well 01-_211 _ _ted _o_mme_ 500 _ _mhwe_ and
__ of _#2 _ M_ _ich _ t_s a_a oved_s _e lowe_M_ Vaqu_os and
_M_ Topan_ _rm_. A_mx_e_ 2500 _ __ and __m of
_#2 _ _o d_com_uo_ _d_ _ #3 and _ _en_ng nonhwe_ po_ across _ She 2.

-\ I_ Ske 2 oved_s M_v_m and _pp_g s_cm_ blocks of T_an_ _rm_ and Vaqu_os

3-I
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Fi_ 32 _ows Me N_h_ ime_ from Me time of dep_on of Me V_ms __, - \

the olden exposed bedrock in the s_ _e_ to Ho_cene aged _u_ the youngest m_eri_ \_S
p_nL _e olden u_, Me Vaqu_os __ m_s __ which _d during the
e_t s_cm_ even_ _d _th __ of the Los _ Bas_ _A Barn). Ne_y
continuous s_c_ _w_ s_ce Me _e M_ _p_ dep_on of elastics
d_N_ _om Me ds_g M_I_ _e S_a _ S_ _m_o _d S_ G_i_ _u_.

A_ou_ no _c Nmcmml _e__s of Me study _ea _e _own _ eMsL k is cle_ _om
the M_n_ _co_ _s 3-2 _d 3-3) th_ Me _e_o_ block (benemh _ Ske 2)
_ceNed Me ge_t @_ j__ Me oN_t bedrock s__ uNt _ms _o_
_ _ Me y_N _ Fo_. Loss _ _e _ Me _e_g _a is _e_d m
_p_ a period of _d_osN_M emNo_ _h p_ded _e finn B_in Ffll_g and

S___ Me _po_ed m_um M_s of s_a _o_ _e V_u_os __ _c_d_
500 _ _r Me T_ _o_ 8,500 _ _r Me Mome_y _o_ 1,500 _ _r Me
__o __ _ 350 _t _ _ _el __. A_ _ _ m_
_c_ _d m_ not be _p_m_ of _c_s of M_e unks deposked _ this _e_ _
unde_co_s _e Net M_ Me _ Ske 2 bedrock block couM h_e experienced the loss of

appro_mme_ 10,000 _ of s_i_c section _e_ __ _om _os_n M_ the nea_y
i__ _d _ S_ 1 b_s s_l r_. GN_ _ _e __ _ _ _ S_ 1

and I_ Ske 2 is on Me order of 7,000 to 8,000 _ Me s_c_l _N_me_ on Me _k
_p_g _ S_ 2 _m _e _e_i_e b_ c_Id be q_e N_. By Me _me _e,
Nven th_ _e _guel __ is e_ in the __e b_ck and _e __ __
_ Me _ Ske 1 Noc_ _e __ o_et across the Nuk _p_ these blocks would be

These s_cm_ and s_i_ __ sugge_ Me loss of eonNdemNe _d_m _om Me \,__
_ S_e 2 Nook wM_ _e _H w_e_ bene_ the su_es of Me _e_i_e _d _ SRe 1
_. _ _ _ S_ 2 b_ _ _o__ low_ _d __ from _e _e_e _d
I_ SRe 1 block_ _is wo_d _nd to suggeN M_ Me mNofi_ of this _cmrN upl_ _d emNon had
tm_d long be_ the present d_ _pog_hy evoNe& TNs event w_ like_ rd_ed to the _e
s_ge s_ _o_n of the LA Bas_, which dropped the _e sub-basin _d _sed Me S_ta
_gs once agNn.

3_._ Holoeene _m_n and D_po_on

The _ SRe 1 _ea is su_ounded by ridges of _p_ s_m_ of the C_iNm_ __
_d is _ o_ w_e_ me_g _ NI of Me w_r _ _ls _ _c_ MtMn tNs _clo_d
vNl_ d_ _m _ is loN d_ _ _o_i_ _d _o_pk_, _ is _ _ _ soil _
b_mcL _ S_ 1 d_ns _o a 1_ we_m _h _ Bo_ Ca_ _ _ _ mm dm_s
i_o _e _en _ger Bo_ego C_on Wa_ wN_ drNns imo _e much _ _c_ _ _ _
S_m _a _o_ffis _ the _e Gmundw_ M_eme_ Zone. _NysN of Figu_ 3-1 suggeNs
_ M_e w_h_ am fi_d MM _g M&hs _ _y _d @_N_ fl_ _u_um _s_d _
• _e d_s m_ m M_ p_ s_

H_e_ _ese w_h_ we_ Nso _ _m _e bedm_ _ _ese s_e d_n_ be_ condkions
evoNed _ Me po_ whe_ dep_No_ _ Man em_o_ _m_& T_ b_h Me Bongo
C_yon Was_ and _ _b_ wash M_ _ S_e t dra_s _ mo_ fi_ h_e one or mo_ "V-
cup _a_eN c_ed _o _e underlying bedrocL ju_ l_e the eroded bedrock sure of _ SRe 1
_s _d_. /
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_,. The M_fiu_ which fills _ _ is derived _m _e _d m_efiMs _thh _ek _c_
j areas.

3.2_ Hyd_ge_ogy

The EOD Tr_ng _ge is _h a _m_ c_ m Bo_ C_yon Wash. The _te l_s _h
• e w_shed of _e _he G_undw_ M_eme_ _ _ is _c_ed sou_ _d a_e_
to _e M_n Or_ge Cou_ Groundw_ Bash. The _he G_undw_ M_eme_ Zone has
been _ded _o a _b_ _ea _d a pressure _ The _b_ a_a ties _ong the m_n of _e
bash where _l_vdy shrew _d __h_ _d_ overlie __d_d _ck. The
_b_ _ea encompass mo_ __ MCAS El T_o (B_wn _d C_dwdl 198_. Rech_ _
_e _on_ _em t_es phce h _e _reb_ a_ primly _ong w_hes such as the Bo_ego
CW_ W_h _ e_ _e S_ _a _h_ _d M_n_. _e p_u_ _ lies h _e _n_l
po_on of the bash where W_u_ aq_ _e w_e_ m_n_ h deeper _nes _ 1995). _e
I_ Ske 1 _ea is _n_ compo_d of poorly cons_ed m_s_e m_ne sand_one
(bedrock) of _e Oso Mem_r of _e C_o __ _ the _er IH-C h_g_, _e
sfl_tone _c_s of_e C__ _ _so encoume_d.

Groundw_ w_h _s bedeck m_ _e_d _out 48 _ b_ during the Se_emb_ and
Novemb_ 2004 mo_fing well gau_ng _le 3-1). _ _, __r _fle_s a sou_-
_u_w_t flow w_ a _d_ _e_ 0.05__ _h _e s_ be_k po_ of
I_ Ske I. Fi_ 3-4 shows the _oundwm_ equ_e_l map _r _e Sep_mb_ 2004 g_ng
eve_. Wi_ _e s_ed b_ a_a of _ Ske 1, _e _e_ w_ 0.05, _ w_ _e c_e w_
the M_ch 2005 _i_ 3-5) g_ong even_ G_undw_ levels we_ up by _wo_m_e_ 10 _et
_n _ese _o _ h _spon_ _ _e second _e_ _11 _ recorded _ _s _ge_s

_ _o_. As _ o_e_ on bo_ Fi_s 3_ _d 3_, the _die_ reduced to the 0.01 to 0.02 _nge _
/ flow __ from _e s_ be_ck to the _vi_ _a_ _e_ I_ She 1 and _

S_2.

The _er _-C hve_ig_n hvoNed hs_H_ of 12 addkional __r m_g wells both
_ _e _ S_ 1 _d_ _d _mh _g _e w_e_d be_n _ S_s 1 _d 2. T_se 12
wells were drilled _d h_d _ com_uous coring me_o_. These w_s penev_ed both
_h_ s_d_one _d_ _ well _ l_y __ _um _omh of_ Ske 1), _ wells
_ened _ bo_.

As continuous cores we_ removed _om each boreho_ during _e Tbr IH-C h_g_, _ey were
immedi_e_ logged by the _n_ng _o_ _d such prope_ies as __ to __c acid
_C1L de_ee of m_sm_ s__ _ well as co_r _d _n si_ _res we_ noted h _e 1o_.
_ _h_ of _e logs _d_ed _ _ere we_ other p_pe_ _ich _ beaer _d _e
ime_r_Ne e_s; _e_, the enfi_ co_ _m each borehole was _er _d w_h a
week of c_cfion _r __cs _ _ george unk _.g., _l_m _ bemock, de_ee of
__ of _e bed_c_ _d _e p_e _ _e _ moism_ _d _e _ s_.

Groundw_er levels _und h _e _p_ s_ tend to _flect a _oon_ _du_
p_emiome_c _ _n_ __ _e _ _po_ t_u_ _ She 1. _
sur_ce does not _s_ co_e_ond _ _ere s_ns we_ hk_l_ _e_ffied h the s_d_e
during d_lh_ b_ o_en rise _o_ _e levels _ _e sk_w_e _ome_c _. T_s wo_d
tend to sugge_ some mecha_sm of confinemem. _is _&_Oc __ _pe_s to be
comO_ed _ _e _velopme_ of _d_ po_s_ _n _e _p_ __ _h _
suspe_ed of behg _o_ _r _e v_ w_er s_s _und there. _M_ poms_

/ _ _ deve_pmem of a s_em _ _p_ _s_m of ope_n_ _) _ _e n_ pa_ of
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the native matrix, such as dissolution or leaching. In this case, the secondary porosity may be related \
to a lack of HC_reacfive mineralization. \_ /

The borehole for Well 01-MW222 was intended to explore the possibility of lower water-bearing
unks within the bedrock, and was to be screened in the second wate_beafing un_ ff one was
identified. The borehole for this well was advanced to 190 feet bgs. The fwst25 feet of this borehob
were composed of dry, highly weathered feldspathic sandstone that did not react with HC1. The
remaining 165 feet of core (from 25 feet bgs to 190 feet bgs) were composed of 150 feet of visually
similar feldspathic sandstone with only minor variation_ and 15 feet of the siRstone facies in two
beds. Howeve_ this same section of core contained 10 zones of sand_one which reacted with HC1,4
shoa zones interpreted as "wet" or relatively saturated with wate_ 11 zones interpreted as "mois_ (or
less saturated with water, and nine zones that were dry but did not react wkh HC1. These zones are
more or less randomly dis_ibuted through the core. The well screen was set between 115 and 130
feet bgs, which included a 1-foot saturated (we0 zone and one 2-foot "moil" zone. Water was
subsequently gauged at approximately 75 feet above the screen in this well (encompassing some nine
dry zones of core). The groundwater sample colbeted from this well was found not to contain
perchlorate above the reposing limk indicating that perchlorate had not pene_ated to th_ depth in
the aquife_ The subsurface of IRP Ske 1, though composed predominately of o_ensibly massive
feldspathic sand_one, is a complex hydraul_ environment that appears to be composed of zones of
randomly oriented secondary solution porosity, which comprises the "aquifer" in th_ are_

These features probably relate to the degree of weathering of the sand_on_ presence or absence of
moisture as noted in detfil as the core was relieved, and the relationship that appears to exist
regarding HCI reactivity. In only one in,ante (01-MW219 between 45 and 50 feet bg_ moisture

was observed to be associated with the sandstone where reactions with HC1 were observe& In all "_
other cases, where the sandstone reacted with HCI, visible evidence of moisture was absent. The _ ;
mo_ture or wate_bearing zones range _om less than 1-foot to nearly 30 feet in thicknes_ howeve_ \ /
they do not appear to co,elate between the wells. This sugge_s that secondary porosity, possibly
manife_ed by the absence of HC1reactivity, may be a factor in the hydrodynamics of the feldspathE
sand_one aquife_ The best example ofth_ may be found in the interpretive log for Well 01-MW222
(Figure 3-6). Additional examples may be observed on the interpretive logs for Wel_ 01-MW215,
01-MW-217, 01-MW218, 01-MW219, 01-MW220, 01-MW221 and 01-MW222. Interpretive logs
have also been prepared for Wells 01-MW211, 01-MW212, 01-MW213, 01-MW215 and 01-
MW216; howeve_ these wel_ are predominantly instal_d in alluvium. Interpretive logs for all Tier
III-C wel_ may be found immediately behind the reEvant _andard well log in Appendix B.

Wells screened within the bedrock (probably across several secondary porosity zones) typEally yield
li_le wate_ with slow recharge times during purging and sampling. This is confistent with the slug
te_ data collected in the central potion of IRP Ske 1 as a component of the Tier III-C inve_igation
in June 2004. The slug test data indicates that hydraulE conducfivifiesrange from 4.8x10"3feet per
day (feeffday) to 2.2x10_ feeffday. Using an average hydraulic conductivity of 1.9x10"3feeffday
(4.8x103, 2.2x10_ and 7.9xl 0_ feeffday), an average hydraulic gradient of 0.05-feet-pe_foot (from
current groundwater elevations), and an assumed effective porosity of 0.1 (10 percen0, the average
linear groundwater velocity at IRP SRe 1 is estimated to be lxl0 3 feeffday, or 0.4 feet per year.
Using the most productive of the three wel_ (01-PZ07 with hydraulic conductivity of 4.8x10_
feeffday) would give a resuR of about 0.9-foo_pe_year. This suggests that hydraulic conductivRies
may be very low within the IRP SRe 1 feldspathic sandstone.
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_W101 6_35 685.26 6_76 684,85 6_77 I 6_,84 6_12 686,49 63,26 689.35 68.29 68_32 62.98 68963 6_94 689.67 6Z94 689_7

_ _.66 621.25 46._ 620_7 46_1 621 4_4 625.51 3_75 630.16 3_66 630.25 3_73 630.18 3_22 63_69 3_89 630.02
_W_2 2_21 667._ 2_47 66_4 24.3 66_57 1_08 67_79 1_08 674.79 17.31 6_.56 1_97 67_ 18.55 673.32 18.76 67_11

01-MW_3 3_57 651 _8 3_ 651.21 3_81 651 ._ 3_22 6_.63 24.77 660_8 2_85 660 2_93 65_92 25.22 65_63 25.4 65_45
_W2_ _.29 625_2 4_45 62_56 4Q42 625.59 1_62 _.39 21.37 _._ 21.77 _.24 2_31 _1 ._ 26.67 639._ 28_5 63_66

_-MW_5 38_7 610_3 38.21 60_89 38,21 609.89 18.93 62_ 17 2_ 15 624.95 2_05 62_05 2_88 623.22 2_47 621.63 2_35 620.75
_-MW_6 37.1 60225 3_24 60Z11 3_21 602.14 21.65 61_7 2_82 613_3 2_ 61_31 2_25 612.10 28.32 611.03 2_15 610.20
_-MW_7 52.2 571.52 52A7 571.25 52_5 571.17 4_62 578.1 4_91 5_.81 43.96 579.76 43.56 58_16 43A3 58_29 43.12 580.60

_-MW_8 M.72 618.91 M38 618.65 _38 618_5 17A _6.23 22.17 _1.46 22.78 _.85 25_5 6_.58 26_ 637.03 27.67 635.96
_ -MW_9 38.36 618 _6 38.51 618.71 38.M 618.78 18.8 638A2 2_86 636.36 20_5 63_27 23.1 6_. 12 24_8 63_ 26.08 _1.14
_-MW_ 0 4_36 _9.17 4_65 _8.88 4_07 _8A6 46.51 _9.02 _.72 650.81 _.68 6_5 _.31 65122 4337 651 _6 43.6 65133
_-MW_ 1 - - 4_48 _2.09 4_ 13 502.M 28.18 519.39 - - 26.33 521_4 ......
_W212 - - 32.3 556.61 3225 556.56 25.13 563.78 - -- 24_2 56_99 ......
_-MW213 - - 28.82 5_.14 28._ 5_.52 12_8 57_88 - - 21_6 561.1 ......

_W_4 - - _.76 556._ _.61 556.19 2_69 566.11 - - 27_6 56Z94 ......
_W215 - - 35A7 55_89 3_48 559.88 32A6 562.9 - - 29.88 56_48 ......
01_W216 - - 35.16 5_.18 3_01 558.33 30.7 562._ - - 28.68 5_,66 ......
_W217 - - 33.55 608.5 3_55 _8.5 25.79 616.26 21.29 620.76 21_5 62_6 22.58 61_47 23.65 618A0 2_36 61_69
01-MW_ 8 - - _ 62_77 _.99 62_58 4_2 628.37 33_2 637.85 33.7 63_87 33_8 637.69 _. 19 637.38 _.38 63_ 19
_W_9 - - 5_61 624.52 4_42 630.71 45.09 633._ 33A1 _.72 36.84 _1.29 33.18 _.95 33.16 _.97 33.15 _.98
_-MW_0 - - 78.38 6_.39 78_8 6_.09 78.06 6_.71 - -- 75.66 63_11 - - _.96 63_81
_W2_ - - 31.76 _0.68 32.1 68_ 31._ 681 2_78 _2.66 2_ 68_9 29.33 68_11 2_22 68_22 28_6 683.48
_W_2 - - 4136 624,3 41_8 62_28 35.13 631.13 _A3 635.83 30A3 63_83 3_96 635.30 31A2 634._ 31.79 6_7
_ _W_3 ........ 42.58 577.31 42_9 57_4 42_1 57_88 41.71 578.18 41.55 578._
_W_4 ......... 30.39 52_1 ......

01_GMW57 6_25 572.93 6_5 572_8 6_49 572_9 51,06 582.12 50,92 58_26 _.89 582.29 50.76 58_42 50_7 58_31 50.85 582.33
01_GMW58 5_25 571.55 5_51 57129 5_47 571.33 45.87 578.93 MAT 58_33 _.52 58_28 _.14 580.66 _.12 580_8 43.98 58_82
I_DGMW_ 45.81 572_2 46.15 57138 4_71 572A2 39._ 579.09 - - 37.91 580.22 ......

01-PZ01 6_61 688.28 6_78 688.11 68_1 687.88 68.13 _76 67A6 688.43 67._ 688A6 6_38 688.51 67.25 688._ 67_5 688.84
01-PZ02 7_12 663._ _A9 662_7 7_93 662.23 71.38 661.78 7_29 662.87 71.11 66Z05 6_89 66_27 69.49 663.67 6_19 6_37

_" N_ _Z_01"PZ03 3_8642"25 656.1678.8 38.1242N2 655.84678.53 42_938._ 655.52678.26 _.334_2 659.63673.85 29_6_'_ 6_.50683_1 _'0229.52 6_._68_03 29J3_1 6_.26683"95 2_953_59 6_1684A6 3_0736"27 66_8968_78

_ _Z_01"PZ05 6_166_48 663.51672_8 6_796_4 663.27672.57 68.236_8 662.87672.13 70.2868_1 662.39671'95 69.626_48 663.05672_8 67_86_6 663.07672_8 69.4867.35 663.19673"01 6_316_14 663.36673.22 69.1166.93 663.56673_3
01-PZ07 39.06 624.11 3_3 623.87 3_33 623.84 31.55 631,62 26.07 63_ 10 26_5 63_ 12 26.68 636A9 27.23 63_ 2_69 635A8

01-PZ08 76.65 _5.69 76.32 _6_2 76.7 _5._ 7_ 12 _5.22 76.18 _6.16 76.15 _ 19 7_25 _09 76_1 _533 75.6 _6.74
01-PZ09 35.85 62_2 36.07 62138 36.2 621.85 32._ 625.41 2_91 632.14 2_05 632 25_8 632_7 2_18 632.87 25 63_05
01-PZ10 4_6 612.06 40.86 6113 40_6 611.8 18.38 6_.28 21.93 630.73 22.23 63_43 24_3 628.63 2_68 626.98 2_ 1 62_56
01-PZ11 _.37 620.46 _.59 62_24 _._ 62_ 19 39.95 624.88 _.74 630.09 _.56 63_27 _.68 630.15 _.75 630.08 _.89 629.94
01-PZ12 8_38 62_ 8_63 62_74 8_90 62_47 8_03 628._ 83.93 631 ._ 83.81 631.56 83.41 631 _6 82.92 632A5 82._ 63_73
01-PZ13 _.89 570.92 4_ 17 57_ 4_ 57_47 4_85 571.96 - - _.85 573._ ......

01-PZ14 4_74 569._ _ 56_42 _._ 56_ 42.78 570,_ - - 39.82 573.6 ......
01-PZ15 25.61 556.21 25.87 55_95 2_27 556.55 12.77 569.05 - - 18.39 563A3 ......
01-PZ16 21.88 _2.36 22.11 _2.13 21.22 543_2 11A1 552.83 - - 14_2 _82 ......

T_ =_ _ _sing



_1_2002 _1 _2 1_2003 _2003 _13_003 _1_2_3 _5_003 1_2_2_3 _11 _0_

_'MWl_-MWl02 10_93_2 651.96688.59 106.876_4 651_2_21 ---- -- 1097565.87 65_1468_ 1096765.82 650_2686_9 --- --- 110.16-- _973- 110.9265_ I _8_768_71 111.1366_ _8_668_01
_-MW_I _3 624._ M23 623_8 -- - 43.3 62_61 4_24 622.67 .... 45_5 I 621._ 4_14 621 _7
_-MW_2 21.51 670_6 22_6 66951 -- - 2_9 668_7 2_76 _9.11 -- - 22.06 669_1 23_1 6_.56 23_5 66822
01_ 29.65 6552 3_97 65388 - - 31.7 65_15 31._ 653.27 .... 3_ 652A2 3Z81 652._
01_W2_ 38_5 627.36 3925 626X6 -- - 39_ 62_37 3_62 626.39 .... 39.8 62_21 40 626_1
_-MW_5 36.35 611.75 3_97 611.13 -- - 3_36 61_ 3_36 61_ .... 3_59 61_51 37.81 61_29
_-MW_6 3_37 _3.98 3_9 603A5 -- - 3_3 603_5 3_23 603.12 .... 3_8 602.55 36_1 _2._
_-MW_7 48.13 575.59 4919 5_.53 - - 50.55 573.17 5_66 57_06 - - 50.96 572_6 51._ 572.24 51._ 571.76

_ -MW_8 - - 4Z32 621.31 - - _.05 62_58 _.03 620.6 - - 43A 62_23 _.01 619_2 _26 61937
_ -MW_9 - - 3_ 620,28 - - 37.52 619.7 37.51 61971 .... 3_87 61935 38.13 61909
_W210 - - 42_5 65Z58 - - _7 651.46 M.00 651 _3 - - _.3 651 23 45.11 65_42 4_58 _995
_W211 ..................
_ -MW_ 2 ..................
_ -MW_ 3 ..................
_-MW214 ..................
01_W215 ..................
_W216 ..................
_ -MW_ 7 ..................
_W218 ..................
_ -MW_ 9 ..................
_ -MW_0 ..................
_-MW_I ..................
_ -MW_2 ..................
_ -MW_3 ..................
01-MW_4 ..................

01_GMW57 56.65 576._ 5_67 57_51 - - 5&92 5_.26 5900 5_.18 ...... 60 573.18
_GMW_ 4909 575.71 5_19 5_1 - - 51.59 57_21 51.69 573.11 ...... 5_97 571 _3
l_DGMW24 42._ 575_9 43A9 5_._ - - _5 57_28 _.95 57_ 18 ...... 45.09 573._

_ _1 .... 6&92 688_7 6&66 68_23 _.55 689_ 6&83 689_ 6_9 688.99 6_26 688.63 67.26 688.63
01-PZ02 .... 7_32 65984 7_98 66_ 18 68.87 6_29 _A9 6_.67 6_76 665A 6&7 664A6 69._ 663.72
_ _3 .... 40.11 68_ 4_02 681.03 3_90 _1.15 _.17 68_88 40.52 680_3 40_8 68_07 41.M 67961

01-PZ_ .... 3_02 65_94 3_84 658.12 35.78 658.18 _3 65_93 3&04 65_92 3_7 65_26 3_6 656.36 _" _

01-PZ06_7_5 _---- _--_ _-_ _-_ 3_57_'416&89 67_95565.7862_6 3_46_'756_9 625.7167_6166_ 37.39_'616&_ 62_78675'7566_9 _167._3_6 625.57675A5665_3 3_726_466_39 625._66_286_'9 38.2268.126_2 624.9567_166_.55 38N76&_66_ 67_666_.13624.6 _
_8 .... 7_91 _8_3 _.16 _& 18 7_78 _8.56 7_ _ _.42 _92 7_2 _ 14 7_6 _6._
01-PZ09 .... 33.86 624.19 33.81 62_24 33.72 624.33 _.99 624.06 _A2 623_3 _.9 62_15 3_22 622.83
01-PZ10 .... 3977 61_89 3973 612_3 39_0 61_86 39.81 612_5 3957 61_09 3998 612_8 40.38 61_28
01*PZ11 .... 43.03 621 _ 4Z95 621.88 42,81 622.02 _.01 621,82 4_ 621 _9 43.58 621,25 43,79 621.04
01-PZ12 .... 8_79 62958 8_82 629.55 8_68 62969 85.93 629.M 8&_ 62933 86.63 62_ 86._ 628A7
01-PZ13 .... 4_95 572_6 4_96 572.85 - - 4_07 57_74 4_68 57_13 48.02 571.79 4&53 571.28
01-PZ14 .... 41.95 571 A7 41._ 571A6 - - 42_8 571._ 4_ 57_88 42.98 57_ 4_4 570_2
01-PZ15 .... 2_78 558._ 23.71 55_11 23.86 557.96 23.87 55_95 23,9 55_92 2_72 55_1 2_05 556.77
01-PZ16 .... 2_ _3A 20.82 i _42 - -- 2_5 _3.74 2_45 _79 21.35 _2.89 2_ _4

T_=_g
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December 2006 Final Pha_ fl _ IRP S_ 1 Phys_ __ _ Study Am

Allu_um/Bedrock Contact Exposed in Western Reach of Borrego Canyon Wash.

_. ,_ ThiceSmen_t_n_onilg_m_s the de_cc_CnOntactandcrack,ill.u_rate_hesaenOdcdemen_fOdrmOffe_ureSsandstonc_eaHblyOCkcementa_Ornesist erosion be_e(Pr°S_tYhan
the sandstone bedrock m_d_ b_ they do not appear to be fm_ure_

These observations suggest _e __

• W_ is b_ng _o_ _mugh the _Nsp_h_ __ _Ny _ zones of _conda_
pom_ that do not _t with H_. R is not _own w_h ce_N_y wh_ HCg_acfive _nerN
is _s_, but tNs wo_d appear to be the result of __N we_hefinN as bed_ng
su_es wi_ the _pNh_ sandgone have not been noted. Seve_ _nc_ _pon _
the C_i_ _ns _psu_ which may be _n_g _ ce_nt b_ween the sandgone
grNns. M_y wo_rs _poa th_ the C_is_o and _gud _r_ _ _m_

sand_ones, ha_ng und_gone oNy p_ diagenesis and we_ _e_ never _ly

• As loc_ _ occurs, more of _ese non HCg_fi_ _nes m_ be _, chanNng
Ne _cN "_u_' _&_a_cs.

• The flow _ in the sandgone bedrock appe_s to be _e _, po_ not
amenaNe to convenfionN m_hods of _c_s.

The deg_e of we_hefing is _oug_ INky to influence how groundwmer moves wi_in tNs m_fix.

As bedrock we_h_s _ N_e _ develops sNl hofizon_ wh_h over time can e_end qu_ deep into
the ofiNnN Nbfic of the rock. BedmcL wh_h has undergone such deep we_hefinN is _d to as
s_rN_ _gum 3-7). Poro_ff and p_meaNfi_ of saprol_es is commoNy h_her than _ss
we_h_ed be_oc_ and _ _dimem_y _ck m_fic_, _e m_efi_s _ _r_d _e cemem

_ommonly l_e, _u_ _c.) _NcNly wemher out fi_t; howeveh tNs is not Nways the case as
can be seen in the phmogmph _ove. The _u_s shown in the phmogaph a_ _und in _e near

3-19



_mb_ _ Final _e fl _ _P S_ 1 Phys_l _arac_tics _ Stu_ Area

pro_mity of _cation 01-HPA5 where feldsp_h_ sand_one bedrocL cropp_g out near to the
_fe_ed fau_ _ _he south ef IRP Ske l, e_nces fracture or _ock fabric _rucmres filled wi_ cement
• m is more _ant to ero_on _an _e rock m_tix i_d£

In general, the loc_ groundwater gradie_ w_h_ the _ldsp_h_ sand_one _nds to promo_ drainage
of the ridge slopes su_ounding IRP Site l, and then _ong the wes_rn reach of Bo_ego Canyon
Wash toward IRP S_e 2. Comparison of Figures
3-4 and 3-5 profides efidence of _e variation of
this environment to absorb w_e_ The period
b_ween Se_ember 2004 and M_ch 2005
occa_oned _e second large_ amount of
predpitation ever recorded _ the Los Ange_s
Basin (over 36 inches). Figure 3-4 shows the IRP
S_e 1 area a_er a pro_nged period wi_out
prec_ation w_h a grad_m _ equilibrium.
Figure 3-5 shows the IRP S_e 1 area _ gra_ent
&s_quifibrium a_er _is _storic amount of
precipitation and lhis is _rpremd lo refle_ _e
variable degree of recharge afforded by the
pa_ially cemented and differential_ we_hered
_sp_c sandstone matrix. Figu_ 3-7:We_hedngProfilein Bedeck

A long-term aquifer _udy conduced across IRP S_e 2 found up to 8 separate hydraulic zones wi_
the smutted bedrock of the Topanga Formation. These zones are braved to be _sfin_

hydroge_o_c entities, separmed both ve_ically and hotizontal_, wh_h respond poorly and with
notable drays to precipitation even_. The resu_s of the long-_rm aquifer _ m IRP S_e 2 we_ a
determining factor for the use of continuous coting during the Tier H_C _vestigation at IRP S_e 1.
The randomly var_e secondary poros_y observed in the co_s _ IRP S_e 1 may be the mecha_sm _..--_
for loc_ized (or compa_mentalized) hydroge_o_c zones v_wed on the sc_e of the aqui_r test
condumed _ IRP Si_ 2.

The Tier HI-C investigation found wemhered bedrock to de_hs that ranged _om 4 to 25 feet w_h_
the IRP S_e 1 area. Most of these locations were around the periphery of _e IRP Site 1 _ume.

Information collected during the Tier HI-C find _ve_igm_n confirmed that saturated allu_um
oved_s _e feldsp_h_ sands_ne bedrock south of IRP S_e 1. Mon_ofing Well 01-PZ15, _d
during the Tier HI-B investig_n, was screened entirely in alluv_m and evinced perforate
d_ecfions. Tier H_C Mon_oring Wells 01-MW215, 01-MW213, 01-MW214 and 01-MW211 we_
placed upgradient and downgra_ent _om Wall 01-PZ15.

Examination of the core _om Wall 01-MW215 _d_ed _ this w_l was actu_ly _d in
we_hered bedrock. R was _d approxim_dy 300 _ upgra_ent of 01-PZ15, and it _so
_dded perch_rme d_ecfions. Wall 01-MW213, _d approximm_y 190 feet downgra_ent of
We_ 01-PZ15 was _so found to have perforate detections.

These findings sugges_d that perforate was present in both samr_ed bedrock as well as smutted
_fium, which had been depos_ed over a p_eochann_ cut _to _e bedrock surface.

The Tier H_D _vestigation was designed to devdop a b_r understan_ng of the p_eochannd
hydraul_ en_ronmeut. A tot_ of 31 continuously cored borings were drilled across the wes_m

reach of Bo_ego Canyon Wash wkh Hydropunch TM groundwa_r samples c_ed soon after
pen_r_g the aquifer surface. Each boring was complied to bedrock to define the geom_ry of the
p_eochannd w_h e_enti_ 5 lines (Lines A through E _om IRP Site 1 to near IRP Site 2).

Bedroc_ where encountered bene_h the _v_m, was _cally less we_hered _an _ _
encoun_d wRh_ IRP Si_ 1. This is in_rpre_d to have resuRed _om the fluvi_ erosion, which
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"-_ proba_y cut, or _move_ the sorer weathered bedrock and continued to cm a chss_ "V" shaped
/ channel _to the _s_mm bedrock surface. The relative_ na_ow "V_m" pMeochann_ _mins a

N_ly conN_em depth below the M_viN fill surNce _om the southemmo_ _cation near 01-HPE3
_1 _et bgs) to 01-HPA3 (86.5 _et bgs) over a _ance of some 3,700 _et. The Mcation of the V-
cut channd and occu_ence of the Nghe_ concen_ations of pe_Morate do_ _llow the w_m
side of the we_ern reach of Bo_ego Canyon Wash. This im#i_ the N_oric tributary s_eam
channel _Neochanne_ had a we_efly flow componem dkecting flow Nong a _lative_ narrow
section on the we_ern marg_ of the w_rn _ach of Bo_ego Canyon Wash. Simil_l_ the primary
occu_ence of pe_hMrate a_er the confluence of the Bo_ego Canyon Wash with the unnamed
tributary is Nong the wes_rn boundary of IRP Sffe 2 bedrock (Topanga Formation) and allu_N
wash.

The co_se gravels and sands _und m the boaom of the channel during the Tier III-D _vestigation
a_est to the cu_ing capaci_ of this drainage. As the finn prise of glaciation (the WNcons_ Stage)
d_w to a c_se approximme_ 15,000 years ago, sea levels worldwide rose nearly 300 _et _r the
N_ of _ur times, one time each _r the _ur m_or glaciations. As the climme warme_ the
WNconNn _age ice sheet, and locN_ Np_e glaciers, mere& Many of the present day drainages
were either deepened or _ifimed during this Mn_ wet _rvN. EroNon _ this wash graduM_
a_enume_ probab_ due to lower rainfalN as the climme evenmM_ _abH_ed to ffs present-day
activi_. G_duN_ lower s_eam velocities MMwed _r depoNtion, fir_ of the co_r load_ and liner
the fin_ mmefiNs seen _ the upper part of the wash s_atigraph_

Figure 2-4 p_ms Mcm_ns of the Tier III-D Hydropunch TM and cm_ection Mcation_ and
Figures 3-8 through 3-13 p_sem cm_ecfions Nong l_es A through _ somh, down the len_h of
the w_rn _ach of Bo_ego Canyon Wash between IRP S_es 1 and 2. As may be gleaned from

_ these _o_ection_ not o_y do_ the alluv_m general_ fine upw_d from the channel depths _ the

_ sur_c_ bm k Nso becom_ progre_ive_ co_r _om noah to somh such th_ _ Line E (Figure 3-
13), Nmost M1of the m_eriN _ the phreatic _amrated) zone is fme to co_se sands m_ed w_h
gravds. Avenge depth to groundwater during the Ti_ HPD program was approximate_ 37 _et bgs.
The N_vial aquifer thickn_s Nong the channd axis is about 40-50 _eL During the Hydropunch TM

program, co_s_ heav_ uncons_med sands were commoMy encoumered while try_g _ core the
N_um _ the channel depths. This suggests cMan saturated sands and gravels with _lative_ high
groundwater flow veMc_.

Due to the simflari_ _ topography, s_atigraph_ _fil_ation rat_ surface runoff, and
evapo_anspiration _ the general study _e_ the vo_me of groundwater flowing through the study
_ea is l_e_ propo_ionN m the s_e of the upgradiem wm_shed _em As _us_d abov_ IRP Site
1 is a smNl _olated vNley, and has an appro_mme suttee drainage _ea of 0.14 squ_e miM_
Groundw_ from IRP Ske 1 converg_ and m_es w_h groundwater from the l_ger unnamed
tributary (UT1) ne_ the southern end of IRP Ske 1. The unnamed tribmary has a surface drainage
_ea of approximme_ 0.45 squ_e miles. From thin _cation, groundwater flows southw_t until ff
merges with groundwater from a secon_ l_ger unnamed _ibutary (UT2) and Bo_ego Canyon
Was_ _ the fi_ of IRP Ske 2. The entre Bo_ego Canyon Wash upgra_em _om IRP S_e 2,
_dud_g IRP S_e 1 and the unnamed _ibutary, has a surface drMnage _ea of appro_mme_ 4.91
square miles. Aff_ the convergence of groundwater m IRP S_e 2, groundwm_ flows _ the Irv_e
Management Zone w_ch _c_d_ num_ous add_onN drMnages _e_ coming off of the Santa Ana
Mouma_ wh_h expand the add_onN wm_shed _ea even _heL

Based on the app_mme surface drMnage _eas described abov_ IRP Ske 1 consti_tes
app_fim_e_ 2.9 peseta of the Bo_ego Canyon Wash sur_ce drainage area to IRP Sffe 2.

-" \_ There_re, ff is reasonab_ to assume th_ IRP Sffe 1 comfibmes a _mil_ amount of the totN
•. ,, groundwater flow Mav_g Bo_ego Canyon Wash downgrad_m from IRP Sffe 2.
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De_mb_ 2006 FinM Ph_e fl _ _P Site 1 Physic_ Cha_cte_tics _ S_@ Area

_ An _uifer _ has been conduced _ IRP She 1to assess the hydraulic pm_ of_e aquife_ The
_ _s_ of_ aq_r _ will be add_s_d _ _e Fe_ili_ Study.

3.3 ECOLOGY

The h_imt _me_ was conduced _ IRP She 1 on 20 Decemb_ 2000. The preliminary _s_
w_e _ _ _a_efi_ h_k_ _d identi_ p_enti_ impaled _ies, _c_ng any co_e_d

3.3.1 _ge_n

The _n_t veg_ion _pes _ _ Ske 1 con_ of _n_ _ss_d coa_M sage scrub
(CSS_ _d m_m_ _p_N. Pl_s _und on _e she _e li_ed _ T_le 3-2.

• CSS. CSS oc_ _ p_c_s on _e slop_ _ _e _em p_ of_e pm_. _ _ _p_
dom_ed by CNi_mN _bm_ _m_ cM_m_ CN_a enceHa _ce_
c__ _d C_i_m_ _c_ ___u_). O_ co_on _eme_s
of this h_ _pe _ pfick_ pe_ (@_ __, N_k sage (_ me_, _d
goNenbush _oma me_. The _c_e and composNon of _s h_R_ Nso _s
_ be a Nnction of how _ng s_ _ w_ __ _ _me _c_s _ch _ _e we_-
Nc_g s_pe _ove _e ma_ vN_N _e vMley coNN_ m_e _e_s _.g., _cNy pe_
than the other _ds of s_e scrub. The numb_ _d cover of _uN species o_e_ed we_
l_e& howeve_ paa_ _e_ of _e dense c_opy _ some s_ds and p_ due to _e
fim_g of_e _e_ The_ _e _o_m_e_ 9._ _s ofs_e _ _ _ She 1.

• Toyo_sum_ _r_. Toyon-sumac ch_l occurs pfim_ on the _Nc_g
\ s_p_ _ove _e ma_ v_ O_h_ h _ _m_d _ _m_e_. Subdom_am
_ e_mems of _s veg_ion _e _chde toyon (_m_ _b_ and 1_ sumac

_ma _, and o_er CSS e_men_. R is a _l_Ne_ mH Op _ 8 _ _d den_
veg_ion Upe _d does not _ _ h_e been _sm_ or burned _ _ce_ times. There
are __e_ 2.63 acres _p_l on _ SRe 1.

Thee _e Nso smNl am_ of mule_ _mb, _mhem w_ow _mb, N_ed w_ _d

_ _o _c_s. One is _ _e fic_ _ _e _me_ Pond _ _e _em po_on of _e s_. The
_h_ N Nong a fl_ gaded _on of a NH_d_ noah of _e ma_ v_. TNs 1_ _nd M_
suppo_s _ und_oq of exotic _s. MNe_ scrub on _ SRe 1 r_ges up to 8 _ tNl _d
coves _ _ _ appm_m_e_ 0_3_c_.

_m_m M_w scrub s_ds consi_ of a _w _duNs of black _ow (_ _o_0 up to
25 _ tN1.The_ N appm_m_e_ 0.01_ __m _llow scrub on _ SRe 1.

co_ of a _se cov_ of a v_eU _ w_@ _d w_d _s _dud_g mu_, bhck MHo_
mu_ _e (__ __ _d s_ _s _m_ __). The_ is
_pm_m_e_ 0.29-acre of _ _d _ _ SRe 1.

_e _, _i_ is p_y _o_ _r _e c_ _ _e _e ba_ is pl_ M_ _ pMms
(_h_ _ _d p_es _ _.). These _ m_ __s _ _ __ _
CSS and _nuN _d species. The_ is _pmMm_e_ 0.18-_ of om_ p_ on _
S_ 1.
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3.3.2 Fauna / _

A totM of one _ one __ 36 _ia_ _d s_ mammM_n specks we_ docume_ed on the \- ./
si_. The l_hed numb_ _ _ _d __s _ a s_e m_w_r _e_

S_p_g _r vemM pool _W sMmp on Foyer MCAS E1 Tom C__ _ea w_ conduced
_n Febm_ _d M_h of 1998. The C__ _a is bordered by the Foyer MCAS E1

• e _we_ _d _ _yo _d _ _ge _ve _ _e _u_e_L

No N_ s_mp _s we_ d_d _ _y of _e dq _d_t s_ t_en. FMW s_mp w_e
_und _ _e Ephem_M Pond _ the EOD during bo_ _mpl_g p_s. These we_ _em_ed as
__ N_ s_mp (___ w_nO. Sam_g _c_ _o mMes _d _o _mM_,
both _out _s. T_s Ephem_M Pond is _onM, _d ks d_e has been b_eche_ M_ough ff N
_e_y p_M_ s_ wi_ sandbags. R is __ _o_ not exceed_g 1.5 m_s _ the
deepe_ _. _e Ephem_M Pond w_ cM_ _d had a sp_se aqu_c i__e _mm_.

The 2004-2005 wet season produced N_ffic_ more _l _an _ recent ye_s. As a _suk of
• e _c_ed _n_l, _e _me_ Pond m _ Sffe 1 filled M_ wM_ _ _e Mw_t eMv_ of
• e breach. _ J_u_ t_u_ M_h 2005, _ addNonM wet season p_M su_ey _r N_
s_mp __e _ s_mp, S_ _ego _ s_p __ sand_gonen_, _d vemM
pool _ s_mp _r_m _) _s conduced _ o_er to vefi_ the p_vious _suRs Oue _
l_k _m_l, _e _me_ P_d b_om Md _m_n_ mo_y d_ _n 1_8 _d 2005). _
s_e visks we_ made (21 J_u_, 4 _bma_ 18 _, _d 4 M_h 2005). F_ s_mp were
not o_e_ed during the _ visk on 21 J_ua_ 2005. During _e 4 Febm_ vis_ s_mp we_

o_e_e_ bm we_ too _m_re to _e_ the specks. On 18 __, the _ _p had / _
_c_ed _ s_e _d we_ identified as __ _ s_mp based on _e_ _d ce_opods. On 4 \
M_ m_ mMe _d _id _mMe _od pouches _ cy_ _e _ s_mp we_
o_e_ed. Thousands of _ s_mp were o_e_ed during _e _t t_e vies, _us __g _e
1998 _ s_mp _m_g _s_.

An_s _und _ _ SRe 1 are l_ted _ T_le 3-3.

3_.3 SensR_eResources

_m_n. CSS is considered a _ns_ve _g_ _e by severM_sou_e agencies _c_ h
suppo_s a _m_r of S_e _d FederMly _d_ t__ and rare v_u_ p_ as well as
severMb_ _d re_le species thin _ __ fisted or _ c_d_me species _r _ fi_n_

Wefl_d _u_ _ M_ con_de_d _k_e _ _m_arid _em C_m_ _e _ _e_ _
• e_ v_ _ _i_ _d _ l_s of_is h_i_ _m u_o_ a__ _d flood con_l
p_e_. _e mde_ _d _m_m _How scabs and _s_ed wefl_d _e cons_ed _ns_ve
wefl_d h_k_s. M_e_ scrub is o_y considered _ns_ve _e_ _ occurs _ a w_d _e
pos_ion (i.e., Mongd_s and not on _vel pad_.

Po_nfi_ W_ and Wate_ of the U_d S_e_ The d_ed wetland and po_o_ of _e
mu_ scrub and _em _w _b m_ be _e_ _ m_l_ _r _e Clan _ AcL _
adm_is_d by _e Un_ed _es _y Co_s of Eng_ (USAC_. Po_s _ _e mde_ _mb
_d so_ _w _mb m_ _t _ __ _e _ _ l_r _r _ _ _ _

w_d _o_ _d _ w_ _d _ _. ., \
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) Wildlife. Special _atus species include those fined by State and Feder_ agencies (CDFG 1994;
- / USFWS 1989, 1990, 1992, 1993) as endangered, threatened, rar_ or of speci_ concern. They also

_dude spedes fined by Evere_ (1979).

Previous dry and wet sampling conducted during 1996 and addition_ wet sampling conducted _
2005 in the Ephemeral Pond reve_ed the presence of the River_de fairy shrimp (S_eptocephalus
woottoni), which is a Federally endangered specks (KEA 1998). The presence of this species confe_
a high degree of sensiti_ty on this basin and its watershed.

During the general_ed bio_oc_ survey th_ was conduced during December 2000, the entre IRP
S_e 1 was covered by foot using meander_g transect. Each habitat type wzs examined for sign
(i.e., _acks and scat) and regu_r five-minute _ops were made to look and li_en for birds and other
wildlife. All observed spec_ _ther lis_d or considered sensifiv_ were noted.

Four coa_ C_iforn_ gn_c_che_ (Po_optila california california), which are a Federal_
threatened species, we_ documen_d ons_e. They con_ed of one p_r and two separate _di_du_s
of unknown gende_

Table3-2:FIo_ Observedat IRPSi_ 1

Sden_fic Name CommonName

__ _ _m_e_

_sma _u_a laurelsumac

_ Daucusca_* W_ _t

" _ Ambms_ a_n_a_a annual bused

A_m_ _m_ C_m_ sageb_sh

A_m_ _c_c_ Ta_agon

_ _ mu_ _t

_a_ _ s_ _g_ _e _
_a _ To_e

_ _* H_e_

_ __* A_hoke

_ _m_ C_m_ _

_ __ we_em go,enid

_ _ Go_enbush

_m_ _ Ta_

_ _n_ Go_enbush

_ _ _E _a_ san_a_er

__ _ _e wm_a_

_n_ s_a_ Coc_ebur

_n_a _. Cw_a_ha

_ _ * Mus_

__ _na* _ mu_a_

"_ R_ _* _d _dish
_ _un_ _ pdc_y pear

_ _ Chol_
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Sdenfific Name Common Name ____ ! '
_m_s m_a BI_ e_e_e_

A_ _m_a_* A_t_n sa_bush

Sa_o_ _g_* Rus_an tNsfie

Ca_ __ m_ni_ g_

_h __ _ _m_r

C_ _., _ _ __ Dodder

__ _ bi_ m_s

_us _mm_* _or bean

L_ b_o_ _n_um _

L_us _u_ a_oyo lu_ne

_a_ __* bur dover

_tus a_a* wh_e sweetdover

_m _* R_

_ _m* _em _a_e

_m __* g_em_em fila_e

_m v_a_* Horehound

S_ _a wh_e sage

_ _ black sage

__ __ bush m_w / \_

_ _a W_o_ b_h ____
_ __ _ __m Cal_m_ _c_

_ a_* _ _o_

_a_ a_* P_m_

__s a_u_ Toyon

_ _ Godd_g_ b_ _w

_ a_ bush mon_o_r

_a _* t_e _o

So_num xan_ N_h_hade

_o_s _ madposa li_

_ _i Our Lo_ Cand_

A_na ba_a_* s_ _ o_

B_m_ _n_s* _g_ g_

_ h_* so_ chess

B_us ma_ns_ ssp. _ens* _ail chess

_ __ gia_ _e

_se_ _ Need_g_ss

_ _ v_ h_u_* _1 _ue

N_e: * _n_ _c _ed_
IRP = In_ Re_o_Eon P_g_m

_pe_es.CSS_ _ _e __m qua_ of _e ske. _is b_ is a __ _on_ _ns_ve , _ _
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_ One nomvoc_izing grasshopper spa_ow (Ammodramus savannarum) was documemed in non-
/ native gr_s_nd _ the no_h_entral potion of the sRe.

Two sou_em C_ifomia rufous-crowned sparrows (Aimophila ruficeps eanescens) we_ documented
_ CSS _ the no_hmentral potion of the sRe (Fed_ _oon_ _ns_v_.

Eodence _c_ or _ces) of San Diego _ack4_led jackrabbit (Lepus cal_orn_us benne_ii) was
found _ non-n_e grassland _ _e wes_m poaion of site between two p_ches of CSS.
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December 2006 Fin_ Phase fl RL IRP Site 1 Physic_ Cha_ctedstics of Study Area

\ Table 3_: Fauna Obse_ed _ IRP _ 1

_ S_e_ Name Common Name

Re_s

__ o_ W_m _n_ I_

Amp_s

__s _ m_r Galen s_nder sa_mander

_s a_ Tu_ey vuRum

Bu_o_ma_ens_ Red_d ha_

Bu_o _s e_* Red-shou_eredha_

A_ _ Coopers hawk

_ _a_fi_ Am_n _ml

_ _ C_m_ quail

_ _ Moum_g dove

_ _ We_em _m_h o_

_ _ Ann,s humm_g_

_nn_ _ Cas_n_ _ng_

_ s_ Sa_s Phoebe

_ _s Commoncrow

Ap_ma _e_s S_ub jay
_s _ Common_ven

_a_s _s Bush_t

__ _ Be_cWs wren

\ __ __* Caius wren
_ _m_ _m_* Co_l C_m_ gn_er
_am_a _ Wm_R

_ _ No,hem moc_ng_
_a m_ _l_a _

_n_ _a_ Y_o_m_d Wa_r

_ _ Ca_m_ _whee

_ _c_ Spored _whee

_ _ _* So.hem Cal_m_ _u_ow_d _a_w

Am_m_ __ __ Gmsshopperspa_ow*

_a me_ Songspa_

Am_m_ _n_ SavannahSpa_ow

_ _u_h_ Wh_mw_d sp_mw

_s _m_ _ _w

A_ _n_ _d_ _a_

_o_c_ m_s Housefinch

_s _ Lessergo,finch
Mammas

Can_ _ns Coy_e

L_ m_s Bobcat

_e_h_ _e_ C_m_ gm_d _ui_l

_ _ Bo_s po_ go_

_g_ audubo_ Dese_ co_ont_l

L_ _m_ _e_* I S_ D_ _d _

_ _: * denies sens_ve spe_es
IRP = In_al_on Re_oB_on Program
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-\ 4. Nature and Extent of Contamination

As described p_ously, IRP Si_ 1 has been _oric_ used _r EOD _ng and _ton_on of
munition. Ad_fion_, _e inifi_ _mem s_dy conduced _ Form_ MCAS _ T_o n_ed _

2000 g_lons of FS Smo_ was burned _ _enches located _ the no,hem po_on of _e rite _wn
_d C_dwdl 198_. R has been esfim_ed _at _p_m_e_ 300,000 g_lons of pe_oleum _ds
were bused at IRP Site 1 from 1952 t_ough 1993. Such acfi_fies ha_ a p_enti_ to con_mina_
• e soil _ reunions and explosives of _em (MEC) _ems, explosi_s _due_ p_c_o_,
_d hydrocarbons, VOCs, SVOC_ _d dioxin_r_s. Po_nti_ contamination of _oundw_ is
_so expeaed due _ _e _ng _ contam_ants from _e s_l. Therefore, varicus _g_ons
have been conducted at IRP SRe 1, wi_ each inve_fion t_g_ed towa_ _c _fi_nm_tal
mesa or _ntaminant, to _equ_dy define the nature _d extent of con_minafion at _e site
_ection 1.4). Based on _dr scope_ _e _gations _rform_ at IRP SRe 1 can be _fided _to
• e fol_wing c_egofies:

• G_physic_ surv_s

• MEC inve_gations

• Soil _d _oundwater _mpling _d _

• Surface wat_ _d _me_ _mpling _d _y_s

• E_afion of _maminafi_ of _oundwat_ wi_ p_c_omte

• Ra_og_ _ficns

The_sul_ of thepre_o_ investigations,_ong wi_ the sampl_g_d analysisconductedduringthe
\ Phase H RI, were used to ch_fize _e nature _d extent _ conmmin_on at _e _te. Th_ _on
/ _ _ded _to five sub_ons for e_l_fion of envkonmen_ contamination at IRP Sffe 1:

1. Subsuffa_ anom_ _d MEC at IRP _te 1: This section describes _e Mcafion _d _m

_ subsurfa_ _omali_ identified based on _e _hyMcM surveys perform_ at [R.P Sffe
1. _ _dition, _is _on _scrib_ _e types, _cati_ =d _p_s ofMEC _tifi_ m _e
_te.

2. S_I con_m_ation: This section summaries _e nacre _d exte_of s_l _d _me_

con_minafion _ IRP Site 1 b_ on _e _s_ of soil _d _m_t _mpling _d _ysis
conduced during p_o_ _gations _d _e Ph_e H RI. T_s _ _c_d_ _e _sults
of s_ce _do_cM inve_gafions for IRP Site 1.

3. Se_me_ conmm_on: This _cfion summarizes _e nature _d _t_t of _mem

c_mmination based on _e _sd_ of _mem samp_ng conduced _ the Ep_m_M Pond
_ _e no,hem pa_ _ IRP She 1 during _e Ph_e H RI.

4. Gmundw_ contamination: This _cticn _mmariz_ _e _ture _d e_t _ _oundw_
con_m_ation m IRP Site 1 bas_ on the _ul_ _ _oundwater _mplieg and aralysis
c_du_ during p_eus _g_ons _d _e P_ H RI. This _ _ud_ _e _s_
_ _e _cn_li_ _g_cn for _oundwm_ _ IRP Sile 1.

5. S_ce W_ Contam_: Th_ _ction _u_ _e nature and e_em of surface wat_

contamination at IRP S_e 1 based on the _sd_ of s_ water _mpling conducted _ _e
Ep_m_M Pond _d western rea_ of Bongo C_n Wa_ during _e Fh_e H RJ.

/
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4.1 EXTENTOF SUBSURFACE ANOMAUES

Geophysic_ su_eys have been condu_ _ IRP She 1 to identi_ subs_ _om_ _cafive _ _
_ bufi_ wasps or munitions. The m_hod_ogy for _ese _s has be_ described _ Section \- -/
1A.1.The _ophysicM anom_s identified during _ese surveys were used to define:

• T_ l_ations _r MEC chara_efi_tion _mpling during _tru_ MEC _gaticn _ a
pa_ _the Munitio_ and Explosives of Con_m Range Evaluation (Appendix Q

• Soil _mpling _cations during _e Ver_tion of Perch_mm study _a_h T_h 2001_

• T_ _cafions of _ H _gations conduced as a pa_ of P_ HRI fi_d _fi_ti_.

The _ _ophysic_ surv_ _h_e I _ophysic_ suwe_ _ IRP Site 1 was p_rm_ _ 1991 (JEG
1991). Se_ral anomali_ were obeyed _ _e _te _at w_e inte_re_d to be due to buried w_
The GPR survey perform_ at the _c_on of one of _e sVonger EM _cations cord not detect
buried m_eri_s. This survey prodded use_l _rmation on _e _cation of _oric operations 0_.,
venche_ crates) and buried m_fic obje_s 0.e., drums, ve_deO. A l_ge po_on of _e EOD
Training Range _as _ot _gated during this surv_.

The Phase H _ophysic_ survey was pefform_ _ pa_ of the Ver_eation of Pemhlorate s_dy
_aah Tech 2001_. _gure 1_ p_s _e boundau _ the surv_ grid and _cation _ _ophyfic_
_omali_. The l_ge_ _om_y w_ d_ee_d _ _e no_h_ potion of _e _. R was n_ed _
various anom_s _ t_ougho_ _e rite appeared finear _ _ignme_, _g_ng locations of
_rmer _e_s. This surv_ identified 73 anomalies in _e No,hem and Southern EOD Training
Rang_ _r subs_ce MEC _mpling during _e MECRange ev_uation _a_h Tech 200_.

The mo_ recent _ophysic_ survey was perform_ _ IRP Site 1 _ a paa of the Munitio_ and
Explos_ of Con_m Range Evaluation (Appendix C). This survey _entified 26 anomali_ _ the " ",

Northem and Sou_em EOD Training Rang_, 95 _cations _ the Buffer Zone, and 89 anomali_ _ \ _/
• e Ran_ Perimeter for _trusive _fions duringMEC Range Evahation.

The _ophy_cal survey _e 33_c_ area _ _e _uthwestem posen of IRP Site 1 _d _ot _lect
any significant subsurface anomali_ _e_ than 5 mi_voR (mVL _ _cating no buried MEC
Rems.

4.2 NATURE AND EXTENT OF MUNmONSAND EXPLOSNES OF CONCERN

The e_ation of _e nacre and ex_nt of MEC at IRP S_e 1 was conducted as a pa_ of _e
Munitions and Exp_sives of Con_ Range Evaluation (Appendix C). The fidd acti_ties
con_ting this _gation _uded s_ce surveys, _ophysic_ surveys, and subs_ MEC
sampfin_ and are described_ Section 1A_. The summa_ of fin_ngs _dud_g chara_erimtion of
• e types of MEC _d _e _cafion and dep_ of MEC at IRP S_e 1, _e p_sen_d _ t_s section. A
m_e _ough description of _e fidd _ti_tie_ fin_ng_ and _ndufions is pres_t_ _
Appen_x C.

An Explosives Sa_ Submi_fl _S_ w_ p_p_ed _r w_k _ IRP S_e 1. The ESS mmmariz_
_op_ wo_ _ _e site _d e_ potentifl explofi_ hamr_ due _ p_entifl _r _fidu_ MEC
items. The ESS is included _ App_dix D of this r_o_.

Fo_ m_-to-move MEC _ems and 776 MD _rap _ems _g _o_m_e_ 5,000 pound_ we_
_cove_d during MEC fidd _ti_ti_ _ IRP Si_ 1 _able _1). No Unmfe-to-mo_ MEC _ems
w_e _entified. While _e MEC _ems we_ _cove_d o_y _ _e No_Mm EOD Tmi_ng R_ge, _e
MD w_ _cove_d m _l _e _ areas _v_tig_e& _gn_ _1 p_ms _e location of_l MEC _d : .,

MD i_ms _cov_ed during _e fidd _gation. _ __
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December 2006 FinM_e fl RL _P Site 1 Nature and E_ent _ C_m_a_n

. Table 4_: Number of MEC and MD Scrap Recovered During MEC Field I_e_g_

. ji No,hem EOD TruingRang_ves_a_°n Area ME_. 40%D
S_em EOD T_ R_ -- 26
_r _ -- 165
Range Pedm_er -- 176
T_al 4 776

* 23 _ms were _ _a_d _ __ MEC; u_n p_#
detona_on _e_. 19_ _ _ _ _ _e _m_
EOD = _o_ o_n_ d_f
MD = reunions debds
MEC = reunions and ex_osNes _ _n_m

T_ 4-2 shows _e _ _s_bufion _m _d ma_ dep_ of MEC _d MD recovered
d_ _e MEC fi_ _e_g_.

Table 4-2: Depth Distfibu_on of MEC and MD

Me,mum De_h
In_g_ Area Mi_mum De_h _ _

N_m EOD T_i_ Su_ _
Range

Sou_em EODT_g Su_ 24
Range

_r _ _ 12

Range Pedme_r Su_ 10
Note_
bgs = be_w ground su_
EOD = _o_ o_n_ d_pos_

\ MD = mun_ons debris
) MEC = mun_ons and _s_s _ _n_m• /

T_le _3 _d T_le 4_ s__ _e _e _d _h _ _-_ MEC _co_ _d _
ch_fisfi_.

_e _3: _e and Depth of MEC Recove_d During MEC Field Inves_ga_on

Dep_ En_d '
T_e _ MEC * Quan_ On_es bgs)

Re_a_d _a_e 1 0

40mm_e pdmer 2 12

_ _ _d 12

• _1 MEC _ _m m_md _m No_em EOD T_g Range
bgs = _ g_ su_
EOD = ex_os_e o_nance d_pos_
MEC = reunions and ex_o_ves of _n_m
mm = m_me_r

Ta_e 4_: Cha_eds_cs _ MEC at IRP Si_ 1

MEC Type I Ha_ Cond_on Sens_

40 mm Ca_e Pdmer Uk_y _ _e _n_ _uw Fun_ona_e a Sens_ve _

Re_e_ed cha_e Uk_y _ _use _n_ _uw F_onab_ _ Sen_ve _

Smoke_ss Po_er Uk_y _ _use _n_ _uw Fun_ona_e a Sens_ve _

I aF_a_e ffems be_me _s when improperly han_ed
/ _U_y _ de_ _ m_e_e e_ _m_, _, d_ o_ _ _ _ e_ _

IRP = Inst_on Restora_on _ogmm
MEC = reunions and ex_o_ves _ _em
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December 2006 Fin_ Phase fl RL IRP Site 1 Nature and Extent of Contamination

mm = m_fim_er

4.3 NATUREANDE_TENTOFSOILCONTAMINATION _

S_1 sampl_g was conducted at IRP Site 1 at various dep_s to d_e_e _e nacre and extent of _\- --/
contamination as a pan of_e Verification ofPerchlora_ s_dy (EaCh Tech 2001b), _vestigation of
_e 3.3_e _ea _c_ed _ _e southern portion of _e _ _ suppo_ of _e En_ronment_ B_efine
Survey (EBS) (Earth Tech 2001Q, and _e Phase H RI sampl_g and an_ys_. The de_h of so_
covered by _ese _vesfig_ions ranged from ground sur_ce to appro_m_e_ 35 _et bg_ and _e
h_r_ extent _c_ded the Nonhern and So_hern EOD Training Ranges, and the 3.3-acre area
located _ _e sou_ern potion of IRP SRe 1. The m_hods and procedures used _r soil sampling are
described _ Sections 1_.3 and 2.2.1. R_d_ of _e s_l sampling are p_nted _ Appendix E.
V_idation _po_s are p_nted _ Appen_x F. This _cfion p_nts _e nature and e_e_ of soil
contamination_ IRP SRe 1 based on the soil sampling _sd_.

4.3.1 EBSI_e_g_on

A let_ of 34 samples _nd _ur dupl_te sampl_ we_ col_cted from 17 _c_ons during the
i_e_g_ _ _e 3.3_e area _e_ 1A3@. _1 _e _mples we_ =M_ _r VOCs,
SVOCs, pe_deum _&_a_s, explosives _d_ m_Ms, p_c_orate, _a_, _d pH. Sde_ed
_mples w_e flso _ _r dioxins/_r_s. T_le 4_ F_ a summa_ of _e de_c_d
_M_es during t_s _g_. T_M 4-6 p_sen_ _e frequency of &_ of _e de_c_d
_es _d _mb_ _ detail,s _o_ _e EPA Re_ 9 zesi_nti_ _d _s_ PRGs. Tables
_7 _d 45 p_sent _e mi_mum and maximum concen_afi_s _ _e d_d _.

_& 1.1 VO_T/LEORGANICCOMPOUNDS

VOCs were not detected _ove _e repo_ng limi_ _ _y of the samp_s _ed during this

_g_ ffable _2 [Appendix_). _,_ _
• & 1.2 SEM/VO_TILE OR_MC COMPOUNDS

SVOCs we_ d_ec_d _ only _o s_l sampl_ _ee T_I_ 4_, 4_, _d _. One of _e samp_s
c_d _ 5 feet _s, _owed a _w concen_ati_ _4 _crograms p_ _logram _g/kg]) of
bis(2_thylhexyl_hth_ate _EPH) _d _e o_ _ken _ 1.5 _ bgs, showed a low c_c_ation
(110 pg/k_ of _ethyl _e (Tab_ _. Nd_er concen_afion exceeded EPA Re,on 9
_denfi_ _ _d_ PRGs.

• & 1.3 PE_EUM HYDROCARBO_

Low c_cen_ations of TPH _ m_ _s we_ _ _ m_ _mples _abl_ _5 _d 4-6). The
ma_mum c_n_ati_ _se_ed was 91 mi_grams _r _logram (mg/kO _ a samp_ t_ _ 1.5
_ _s ffable _. TPH as _d _d were _cted m t_ee soil _mples _abl_ _5 _d _. The
m_imum concenEafion observedwas 43 mg/kg _ a _mp_ c_ect_ _ 1.5 _ bgs ffable _.

Low conc_afi_s, _th a ma_mum of 0.2 mg/kg were measmed fer TPH-G _ _o sampl_
ffa_ 4_ _d _.

The frequency and c_cenE_ of de_cfion was _er _r hea_ _&_Eb_s as _mpared to
the lighter ones. This is mo_ hke_ due to rd_ M_er _l_li_ of _e lighter _drocEbons
_mpared to _e hea_ ones.
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/_' __ SV_s

I

__i_ _g_g 230 U 240 U 230 U 2_ U 230 U 210 U 230 U 230 U 260 U _0 220 U 240 U 220 U 230 U 220 U 230 U 220 U 220 U 230 U 240 U 220 U

_A_n_Di_ H_k_ 230 U 240 U 2_ U 230 U 230 U 210 U 230 U 230 U 260 U 4_ 220 U 2_ U 220 U 230 U 220 U 230 U 220 U 220 U 230 U 240 U 220 U
2,__ F_k_ 230 U 240 U 230 U 230 U 230 U 210 U 230 U 230 U 260 U _0 220 U 240 U 220 U 230 U _220U 230 U 220 U 220 U 230 U 240 U _0 U
RDX 4,420 15_70 g_kg 230 U 240 U 230 U 230 U 230 U 210 U _0 U 230 U 260 U _380 220 U 240 U 220 U 230 U 220 U 230 U 220 U 220 U 230 U 240 U 650

Gene_l Che_

p_e_N [ I I 8.36 I_ _16 I_ I_ I_ I_ 8.61
Me_

_u_m 76,000 1_,_0 1_8_ m_kg _380 8,_0 _780 _780 8,110 3,560 3,_ _460 1,200 8,980 8_20 6,300 J _140 J 8,710 J 4,930 J 4,_0 J 5_ J 5,650 J 8,3_ J 9,020 J 4,110 J
A_c 039 1.59 _86 m_ 4 _2 Z8 Z8 _9 1 UJ 1A UJ Z5 1_ UJ _3 Z4 _3 UJ _1 UJ _7 3 UJ 3,6 UJ 3.5 UJ 4.5 UJ 3.8 UJ &6 23 UJ
Ba_um 5,375 _,578 173 mg_g 1_ _2 92.7 9_4 91 59.6 _3 7_9 86.9 115 8_4 8_9 J _9 J 118 J 83.5 J 8_7 J 92.1 J 8_6 J 9_8 J 106 J 75.8 J

C_um 37 451 2.35 mg_ 2 _1 1_ 2 1_ 1_ 1.1 1.5 0_3 1.9 1.1 1.1 J 1.1 J Z2J 0.95J 1.2J 1.1 J 1.5J l_J 3.7 _78J
C_um 4_0 m_k_ 5,6_ 9,_0 7_40 8340 8_ 20_00 _920 _3_ _560 _230 4,600 6,1_ _130 15,2_ 7,610 _220 7_ 11,_ 8,620 12,300 _160
Chm_um 211 _8 2_9 m_k_ 11.3 1_5 _5 _8 11_ 7.2 5.8 8.8 9 1_1 8.5 94 [6 12.3 _2 _8 8.1 9.1 9.2 22.2 65
Coba_ _3 1,921 6.98 m_k_ 5.2 4.8 _5 4 4_ 2 _4 4 3 _4 _6 3_ 33 5.3 _5 39 3A 4 4.3 _6 2.7
Cop_ _129 40,877 10.5 m_k_ _7 5.9 J 4.7 J _7 J _6 J 2.1 J _1 J _4 J _1 J 6 J 4 J 5 _6 7 _4 $7 _9 5.6 4.8 13.7 3.7
Iron 23,463 1_ 18_00 m_kg 10_ 11_ 8_70 _050 1_800 4,760 5_ B,880 _830 12,1_ 8,450 8,980 _ 13,3_ 8_20 8,730 _650 10,1_ 10,000 14,500 _470
Lead 150 7_ 15.1 m_k_ 2.8 1.9 Z1 1.8 2 1.2UJ _1 1.7 _7 2_ 2.5 _3 4.3 1.6 1_ 4_ l_J 1.6 13J 2.1 1AJ
Magne_um - 8_70 m_k_ _710 5,710 _090 _630 6,170 8,_0 2,310 4,530 _1_ 5,2_ 3,5_ 4,_0 3,_ 6,830 4,580 3,730 _210 _6_ 4,600 6,_0 3,240
Manganese 1,762 19_58 291 m_k_ 218J 189J 165J 209J 208J 116J 116J 157J 111J 170J 172J 166J 157J 224J 156J 180J 156J l_J 186J 228J 123J
Me_ 23.5 307 _22 m_kg 0.078 _066 _065 _053 _07 0._3 0._1 0._6 _12 0.1 0._ _075 J !_1 J _063 J 0.061 J _06 J 0.063 J _.071 J _.071 J 0.066 J 0.056 J
Ni_ 1,5_ 20,_9 163 m_kg 12.3 11.8 8 9.7 11 6.6 5.3 [5 7A 10,9 _7 _8 i_1 13.8 8.8 12.8 _9 1Z7 10.8 2_3 7.8
P_as_um 4,8_ m_k_ _1_ J !_10oJ 1,620 J 1,8_ J 2_ J 956 J 1,020 J 1,_0 J 1,170 J 2_70 J 1,600 J 1,5_ :1,4_ 2,_0 1,_0 1,650 1,750 1,860 1,750 2,350 1,080
Se_n_m 391 5,110 _32 m_kg 0._ :Z4 UJ 2.3 UJ _3 UJ 23 UJ 2.1 UJ _3 UJ 2.3 UJ Z6 UJ 2A UJ _41 UJ 2_ UJ 2.2 UJ !.3 UJ _2 UJ 2.3 UJ Z2 UJ 2.2 UJ 2.3 UJ 0.38 J Z2 U
_m 78 1,022 71.8 mg/kg 2_7 ;35 22.6 2_2 M.2 18.9 1_2 25.3 1_8 32.4 2_8 2_1 1_4 _.8 18.7 1_8 19.8 2_4 24.1 6_9 1_9

_n¢ 23_63 1_ 7_9 m_kg 36.1 M.3 25.9 2_7 M.6 18 21.7 25.1 28 33.2 27 2_2 J 27.2 J 4_1 J 265 J 3Z1 J 2_7 J 32.1 J 31_ J 48.9 J 22 J
_o_ns

1_0__ n_k_ NA NA 0._5 NA NA NA NA NA _179 Z42 NA NA NA NA NA NA NA NA NA NA NA
l_O_om_e_n n_k_ NA NA 18.5 NA - NA NA NA NA 2.12 30.5 NA NA NA NA NA NA NA NA NA NA NA

1_,3,___ n_ NA NA _4_ NA NA NA NA NA 0,107 _816 NA NA NA NA NA NA NA NA NA NA NA

_i_iiii__!iJl x_ n_k_ki_k__k_ N_A N_A _30_16/075_3 N_A N_A N_;_A N_A N_A _08_066/0_423_10_093/1_55UUU N_A _A N_A N_A N_A N_A N_A _A N_A N_A N_A
1___ n_kg NA NA _201 NA NA NA NA NA _0_5 0,103 U NA NA NA NA NA NA NA _ NA NA NA

l___m_ n_ NA NA _1_ NA NA NA NA NA 0.0678 0.2_ NA NA NA NA NA NA NA NA NA NA NA
1___ n_ NA NA _11 NA NA NA NA NA 0.057 _125U NA NA NA NA NA _ NA NA NA NA NA

l_,3,7,_Hexa_o_ibe_o_n n_ NA NA 0_711 NA NA NA NA NA _1 _236 _ NA NA NA NA NA NA NA NA NA NA
l_e__ n_ NA NA 0_783 NA NA NA NA NA _0617 _0566 U NA NA NA _ NA _ NA NA NA NA _
1_ _Pe_a__o_n n_ NA NA 0_506 NA NA NA NA NA _3 _135 U NA NA NA NA NA NA NA NA NA NA NA

__E_ n_k_ NA NA _106 NA NA NA NA NA _0521 _114 U NA NA _ NA NA NA NA NA NA NA NA
2,_4,7,_Pe_a_ibe_mn n_kg NA NA _139 NA NA NA NA NA 0.0556 Z0818 UJ NA NA NA NA NA NA _ NA NA NA NA
2,_7,_o_diben_n n_k_ NA NA _0622 NA NA _ NA NA 0_743 =_ U NA NA NA NA NA NA NA NA NA NA _
2_,7,__i__ n_k_ NA NA _0759 NA NA NA NA NA 0_884 :_ 114 U NA NA NA NA NA NA NA NA NA NA NA

_i_s n_k_ NA NA 1_3 NA NA NA NA NA 0,195 ,2.14 NA NA NA NA NA NA NA NA NA NA NA
_di_n_s n_ NA NA 2.3 NA NA NA NA NA _761 8.51 NA NA NA NA NA NA NA NA NA NA NA
__ n_ NA NA ;0_51 NA NA NA NA NA _163 _778 NA NA _ NA NA NA NA NA NA NA NA
Hexa_be_P-D_ns n_k_ NA NA :0.363 NA NA NA NA NA _4_5 _749 NA NA NA NA NA NA NA NA NA NA NA
Pe_a_d_ n_ NA NA :0A9 NA NA NA NA NA _173 _0818 UJ NA NA NA NA NA NA NA NA NA NA NA
Pe_a_d_e_D_ n_ NA NA 0_3_3 NA NA NA NA NA _399365 _439832 U NA NA NA NA _ NA _ NA NA NA NA
T_mdi_o_B_ n_ NA NA _06525 NA NA NA NA NA _074308 _083767 U NA NA NA NA NA _ NA NA NA NA NA
_i__ _ NA NA 0299145 NA NA NA NA NA _278158 _11_ U NA _ NA NA NA NA NA NA NA NA NA
_ __ _Q HumaWMamm_ _9 20 _k_ O_ _23 0.28



_m_,__ F_k_ 230 U 220 U 220 U 220 U 220 U 220 U 220 U 220 U 230 U 220 U 230 U 220 U 220 U 210 U 220 U 220 U 210 U
_,__ _k_ 230 U 220 U 220 U 220 U 220 U 220 U 220 U 220 U 230 U 220 U .230 U 220 U 220 U 210 U 220 U 220 U 210 U

2__ p_g 230 U 220 U 220 U 220 U 220 U 220 U 220 U 220 U 230 U 220 U '230 U 220 U 220 U 210 U 220 U 220 U 210 U
RDX 4_70 15,670 p_k_ 230 U 220 U 650 220 U 22_ 220 U 220 U 220 U 230 U 220 U 230 U 220 U 220 U 210 U 220 U 220 U 210 U

Gene_l Chemi_

PHNitmteasN I = I = I I'00
M_s

_um_um 76,0_ 100,_ 14_00 m_k 9 7,080 J 2,730 J 6,240 J 6,510 J 3_90 J 3,890 3,960 5_50 8,360 4,330 _770 _570 _110 5_90 4,610 5,610 2,980
_me_c 0.39 1.59 6.86 m_k_ 3.9 UJ 2A UJ 3.6 UJ 3.7 UJ _8 UJ 2.6 UJ _3 UJ 3_ UJ _5 UJ 3.2 UJ 3_ UJ 3.7 UJ _1 UJ 2_ UJ 3.3 UJ 3.1 UJ _8 UJ
Ba_um _375 6_578 173 mg_ 110J 100J 95AJ 105J 6_8J 68.9 120 8_3 109 91_ 84.8 70.9 93 90.8 71.5 8_6 51.6
Cadm_m 37 451 2.35 m_k 9 1.5 J 0.29 J 3.7 1.6 J 0.5 1.1 1.3 1.5 2.1 1.8 2_ 1A 2 1.6 1.7 1.7
C_um 46,000 m_k_ 8,100 _0 12,2_ 8_70 7,830 6,300 9_10 _150 11,300 12_ _2_ 4,520 6,_0 5,9_ 8,650 _780 4,320
Chm_um 211 _8 26.9 m_kg 11.2 _5 10.2 1_8 5 64J 6.5J 8.3J 10.8J 8.6J 8.1 J _5J 9.6J 8.3J _1 J 10J 5.4J

C°ba_copper 3,129903 40,8771_21 1_5_98 m_%kg 6-14"5 1.8Uj2'5 _73_ _93"8 _3_6 3.BUd2"5 _23 5.23_ 6.95.3 _33"3 _2_9 4_3'1 6_8 4.63A 4.7_3 _54 I_

Iron 23_63 10_000 18_ m_k_ 1_6_ 4_20 8,510 9,170 6,390 6,_0 _240 8,590 13,900 7,750 _150 7,140 10,100 _770 7,870 8,210 15,_0
Lead 150 750 1_1 m_k_ l_J C89J 1.5J 1.5J 12J 1.3 1_ 1.7 1_ 1.1 1.7 _4 1.3 1.8 1_ 2 11
Magne_um 8,370 m_ 5,290 2,6_ 3,980 4,720 _270 _170 _860 3,890 6,430 _3_ 3,8_ _860 4,290 _480 _060 2,6_ ;2,170
Manganese 1,762 19_58 291 m_k_ 193 J 107 J 153 J 160 J 136 J 110 J 146 J 153 J 218 J 140 J 172 J 130 J 171 J 162 J 133 J !163 J 96.5 J

Me_ 2_5 307 _22 m_k_ 0.06 J _053 J 0.058 J 0.07 J _069 J _05 J 0_51 J 0.084 J _1 J _22 U _1 J _0_ J _22 U 0.21 U 0.24 J 0_57 J 0.11 J
_ck_ 1,5_ 20_39 15.3 m_k_ 11_ _4 9.3 11 5.4 _7J 9J _7J 12.5J 11_J 13.4J _5J 11.7J _8J 10.6J 11.1 J _9J

P_as_um 4,890 m_k_ _000 619 1,4_ 1_60 1 ,I00 979 J 1,220 J 1_90 J 2,510 J 1,370 J 1,500 J 1_30 J 1,670 J 1,_0 J 1_60 J 1_30 J 739 J
Se_n_m 391 5,110 0.32 m_k9 2.3U 2.2U _ 2.2U 2.2U 2.2U Z2U 22U 2.3U _2U 2_U _2U Z2U ZlU 22U 2.2U _37
Vanadium 78 1,022 71.8 m_k9 2_1 11.8 2_1 2_9 1_3 15.1 16.8 212 31 1_6 2_5 1_7 2_4 19.5 20.3 2_3 13
_nc 23_63 100_00 7_9 m_k_ 3_1 J 12.4 J 28.1 J 2_2 J 18_ J 19.3 21.7 26.1 38.3 23 2_8 23A 28_ 22_ 22.5 28.5 14.5

D_ns

1,2,3_6_,_O_a_lomdibenzo_mn1,2,3_O_a_lorodibenzm_D_xin n_k%k_ NANA NANA 4.60.595 HANA 1._ UJ_0889 U NANA NANA NANA NANA NANA NANA I_ NANA NANA NANA NANA NANA
1,2_,6,7,_He_a_lomdibe_o_n n_k_ NA NA _138 UJ NA _101 NA NA NA NA NA NA NA NA NA NA NA NA

1_2_7_He_mdibenzm_Di_xin1_Hexa_m_nzm_D_n12_Hexa_mdibenz_furan1_8_He_a_r_nz_mnn_k_n_%k_n_k_ NANANANA NANANANA_15 U_0472 Uj0"0477Uj_556UJ NANANANA0._380._220.0721_396UJuuu NANANANANANANANA NANANANA NANANANANANANANA NANANANANA_NA=NAINANANANANANANANANA NANANANANANANANA NANANANA @
1,2,3,6_Hexa_mdibe_o_ran ng_9 NA NA 0._72 NA 0._ NA NA NA NA NA NA 'NA NA NA NA NA NA
1,2,3_Hexa_mdibenzmP-Dioxin n_k 9 NA NA _38 U NA _0671 U NA NA NA INA NA NA NA INA NA NA NA NA
1,2,3,7,8,_Hexa_rodibenzofuran n_k_ NA NA _0368 U NA _91 U NA NA NA NA NA NA NA INA NA NA NA NA

1,2,3,7,8_Hexa_lorodibe_P-_o_n n_k_ NA NA _0393 U NA _0603 U NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,7,_Pe_a_lomdibenzofumn n_k_ NA NA 0.0_6 NA !_03 NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,_Pe_a_rodibenzmP_n n_k 9 NA NA 0.0337 U NA 0._36 U NA NA INA NA NA NA NA NA NA NA NA NA
2,3A,6,7,8-Hexa_r_ibenzo_ran n_kg NA NA _0335 U NA 0._7 U NA NA ;NA NA NA NA NA NA NA NA NA NA
2,3_nta_lorodibenzo_ran n_k_ NA ' NA _0409 UJ NA 0.0367 UJ NA NA NA NA NA NA NA NA NA NA NA NA

2,3,7,_Tetrachlomdibenzo_mn n_k_ NA NA _ U NA 0._93 U NA NA NA NA NA NA NA NA NA NA NA NA
2,3,_a_lom_nz_Dmxin n_k_ NA NA _0556 U _ 0.0585 U NA NA NA NA NA NA NA NA NA NA NA NA
He_r_i_nzo_rans n_k9 NA NA _305 UJ NA _0_7 U NA NA NA NA NA NA NA NA NA NA NA NA
He_a_mdi_nzm_D_ns n_k_ NA NA _6 UJ NA _ UJ NA NA NA NA NA NA NA NA NA NA NA NA
Hexa_lor_i_nzofurans n_k9 NA NA _253 NA _ NA NA NA NA NA NA NA NA NA _ NA NA
Hexa_mdi_nz_o_ns n_k_ NA NA _313179 U NA _l_U NA NA NA NA NA NA NA NA NA NA NA NA
_a_lor_i_o_rans n_k_ NA NA _153 UJ NA _077 UJ NA NA NA NA NA NA NA NA NA NA NA NA
Pe_a_r_i_mP-Dioxins n_k_ NA NA 0_9_15 U NA _379602 U NA NA NA NA NA NA NA NA NA NA NA NA
Tetm_r_i_o_rans n_k_ NA NA _ U NA 0_4933 U INA NA NA NA NA NA NA NA NA NA NA NA
Te_lorodibenzmP-Dioxins n_k_ NA NA _250228 U NA _ U NA NA NA NA NA NA NA NA INA NA NA NA
Tot_ _7_CDD TEQ HumaWMamm_ 3.9 20 n_kg 0.08 _09

_n_n_ons _ _ m_ _ed v_uesa_ve _e EPAR_on 9m_den_ PRGs
_n_n_ons mB_ _ _ _ed v_uesa_ve EPA_n 9 indus_ PRG$
J =va_enotav_a_e

u_g =_gm_ _r _m

_s =_lowgmundsu_
EPA=_d S_es _mn_n_ Pmte_on_en_
J=_e _v_ s_d _ an e_ted value

_S =Ma_ne_s AirS_on
_g =_lligm_ _r _log_m
N=_en
_ = _e _le _s notana_ed _ _e pa_cul_anal_e
n_g =nanogm__r _mm
_ =nega_veIoga_m _ hydrogenion_n_n_8_
PRG

==_o_ene_ni_minePmli_na_m_dia_n _TPH= _ _leum h_m_nsSV_s = se_vola_leo_n_ _un_RDX_
U= n_ _m_ _ _e _m_o_ _md

UJ=n_ det_ = _e _mshoM_t_ ho_v_ _e leves_d isanes_d v=ue.
_TEQ =WoddHea_ O_an_on toxi_ equivalent
2,3,7,_TCDD_Q = 2,3,7,_te_lom_odioxin _ _uivalen_ quo_ent



December 2006 Fin_ Phase fl RI, IRP Site 1 NaCre and Extent of Contamination

Table 4-6: Fm_ _ D_e_on of the COPCs and M_s and Number of D_ec_ons Above EPA
Region 9 Re_den_ and Industrial PRGs - EBS Inves_ga_on

;
/

DeaCons D_e_ons
Numb_ Fm_ Able De_o_ Above
Samp_s Number_ De_on Res_en_ Able Ba_gmund

Ana_e _ D_e_s _) PRGs Ind_al PRGs _e_s_

_s__)
Ph_a_ 34 1 2.9 0 0

_h_ Phth_ate 34 1 _9 0 0
b b

TPH as M_ _ 34 9 2&5 -

TPH as _es_ Fuel _ 3 &8 _ _
_ b

TPH as Gas_e 34 2 &9 -

__ _ 1 Z9 _ " -

2__ _ 1 Z9 -

2_,_ 34 1 2.9 _ _ -

RDX _ 4 11.8 1 0 -

Ni_ _ 34 100 _ b _

M_S

_um_um 34 34 100 0 0 0

ABen_ _ 10 2&4 10 10 1

Badum _ _ 100 0 0 0

Cadmium 34 34 100 0 0 2

\. C_dum 34 34 100 _ _ 0

/ ChBmNm 34 _ 100 0 0 0
Cob_t 34 _ 100 0 0 0

Copp_ _ 31 91.2 0 0 1

Iron _ 34 100 0 0 0

Lead 34 33 9_1 0 0 0

Magne_um _ _ 100 _ _ 0

Manganese 34 _ 100 0 0 0

Meow _ 31 91_ 0 0 1

Nick_ 34 34 100 0 0 1

Po_s_um 34 34 100 _ " 0

S_e_um 34 4 11.8 0 0 4

Vana_um 34 34 100 0 0 0

_nc _ 34 100 0 0 0

% = _
COPCs= _e_ _ p_e_ _n_m
EBS = En_Bnmen_l Basque Su_y
E_ = U_d S_ _mnme_ P_e_ Agen_
PRG = p_a_ _m_i_ _
RDX = cyd_dm_h_en_dn_m_e
_H = _ _m h_m_s
_N_r _m_s _a_ _r _e spedfied an_& exdu_ng _r _i_.
__ PR_, _e_e, no _m_ was mad&
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De_mb_ _ .J _ _e fl _ __.a 1 _tu_ _d _nt ol \ .m_a_n

Table 4-7: Minimum and Ma_mum Concenka_ons of Detected An_es - EBS Inves_ga_on

PRG (_g) M_imum _n and Dep_ _ _n_um Loca_onand Dep_ of Ma_mum
An_e Res_en_ I_u_ C_n_n C_n_n Ma_mum Concen_a_on Conce_on

SVOCs _k_

_s__) Ph_a_ 34,700 123,000 54 J DP12 _up), 5 _ bgs _ J DP12 _up), 5 _ bgs

Die_ PNh_e 4&882_00 100,000,000 110 J DP11, 1.5 bgs 110 J DP11, 1.5 bgs

Hydrocarbons _k_

TPH as M_or Ogs 3 J DP12 _u_, 5 _ bg_ DP15, 1.5 _ 91 DP02, 1.5 _ bgs
bgs

TPH as _es_ Fuel 6 J DP08, 5 _ bgs 43 DP12, 1.5 _ bgs

TPH as Gas_e 0.1 J DP05, 1.5_ bgs 0.2 J DP01, 1.5 _ bgs

Ex_os_es Re, dues _k_

_A_n_ni_u_e 540 DP05, 1.5_ bgs _u_ 540 DP05, 1.5 _ bgs _up)

_A_4_ni_ 490 DP0_ 1.5_ bgs _u_ 490 DP05, 1.5 _ bgs _up)

2_#_ 740 DP05, 1D _ bgs Nu_ 740 DP05, 1.5 _ bgs _up)

RDX 4,420 15,670 650 DP09, 5 _et bgs;and DP11, 1_ _ bgs 7,380 DP05, 1_ _ bgs _up)

Ni#_e (m_k_

Nit_ 2 DP07, 5 _ bg_ DP0& 1.5_et bgs; 28 DP10, 1.5_ bgs
DP08, 5 _ bg_ DP0& 1.5_et bgs;
DP13, 1.5 _et bgs; DP13, 5 _et bgs;
DP14, 1.5 _ bgs; DP14, 5 _ bgs;
DP15, 5_ bg_ DPI& 1.5_bg_
DP16, 5 _et bgs; DP17, 1_ _ bgs

- = PRG not avaBable
pg_g = m_mg_ms p_ _g_m
bgs = _bw gmu_ su_ce
dup = dupli_te sam_
EBS = En_mnmen_l Basque Su_ey
J = the concen_n _own is an e_m_ vane
m_kg = m_g_ms p_ _g_m
PRG = p_a_ _m_i_on goal
RDX = _dotrimeth_netri_m_ne
SVOCs = se_atileor_niccom_u_s
TPH = _1 p_m_um hydmca_ons
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December 20u _/ _ Phase fl RL _ j I _ _d _ _ \ ,m_a#on

Table 4-8: Minimum and Ma_mum Concen_a_ons of Detected Metes - EBS _g_on

MCAS [] Tom

PRG _kg) Background M_imum _ _d _ _
_.95 QuanS_) C_n_n M_imum Ma_mum

An_e Re_den_ Indu_d_ _kg) _kg) Conce_on C_n_ _g_g) _n and De_h of Ma_mum Conce_on

_uminum 76,000 100,000 14,800 2730 J DP10, 5 _ bgs 8980 DP05, 1.5_ bgs

A_en_ 0.39 1.6 6.86 2.4 DP05, 5 _ bgs &6 DP09, 1.5_et bgs

Badum 5,375 66,578 173 5&6 DP03, 5 _ bgs 120 DP12, 5 _ bgs _uN

C_um 37 451 _35 _29 J DPI_ 5 _ bgs 3.7 DP09, 1_ _ bg_ and DP11, 1.5_ bgs

C_dum 46,000 2920 DP04, 1.5 _ bgs 20400 DP03, 5 _ bgs

C_omium 211 448 26.9 4.5 DP10, 5 _ bgs 22.2 DP09, 1.5_ bgs

Cobalt 903 1,921 &98 2 DP03, 5 _ bgs 6.6 DP09, 1.5 _ bgs

Copper 3,129 40,877 10.5 2.1 J DP03, 5 _ bgs 13.7 DP09, 1.5 _ bgs

Iron 23,463 100,000 18_00 4220 DP10, 5 _ bgs 14500 DP09, 1.5 _e bgs

Lead 150 750 15.1 0.89 J DP10, 5 _ bgs 7.7 DP05, 1.5 _ bgs

_um 8,370 2170 DP17, 5 _ _s 8340 DP0& 5 _ bgs

Manganese 1,762 19_58 291 96.5 J DP17, 5 _ bgs 228 J DP09, 1.5 _ bgs

Me_u_ 23.5 307 0.22 0.034 J DP15, 1.5 _ bga 0.24 J DP16, 5 _ bgs

N_k_ 1,564 20,439 15.3 5.3 DP04, 1.5_ bgs 26.3 DP09, 1.5 _ bgs

P_as_um 4,890 619 DP10, 5 _ bgs 2510 J DP13, 5 _ bgs

Se_n_m 391 5,110 0.32 0.37 DP17, 5 _ bgs 0.64 DP11, 1.5 _ bgs

Vanadium 78 1,022 71.8 11.8 DP10, 5 _ bgs 60.9 DP09, 1_ _ bgs

_nc 23,463 100,000 77.9 12_ J DPI_ 5 _et bgs 48.9 J DP09, 1.5 _ bgs
No_s:

Concen#a_ons in BOLD _UCS _ _ above _e E_ _n 9 Indu_d_ PRGs
- = PRG not av_b_
bgs = _bw g_u_ su_ce
dup = du_te samp_
EBS = Environmen_ Baseline Suwey
J = _e conce_Bon shown _ an esCroWedvalue
MCAS = Madne Co_s _r _on
m_kg = m_ms p_ M_g_m
PRG = p_lim_aw _m_i_on goal
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December 2006 Fin_ _e fl _ _P Site 1 _ _d _ _ C_m_a_n

\ && 1.4 EXPLO_VESREStDUES

/J The explosives re,dues detected _ _e soil samples _om _e 3.3_c_ _ea were 4_rnino_,_
• _o_ene, 2_mino_,6-di_o_hene, 2_,6-tri_otoluene, and cyclotrimethylenetrinigamine
(RDX) (Table4-5). 4-amino-2_-dini_duene, _amino_,6-di_duene, and 2_,6-tri_otoluene
were each detected _ one soft sample whi_ RDX was detected _ _ur soft sampEs (Table 4-_. All
• e explosive compounds and maximum concen_ation of RDX Q,380 _g/kO we_ detected _ a
sample collec_d _om 1.5 _et bgs at _cation DP-05 (Table 4-_. Among _e d_e_ed explosive
compound_ o_y RDX exceeded Rs EPA Reoon 9 _fidenti_ PRG _ one soil mmp_. None of the
detec_d concen_ations of exp_five compounds exceeded _dustri_ PRGs.

_& 1.5 GENERALCHEM_TRY

Perc_om_ was not detected _ any of _e samp_s above _e repo_ing _mits. The repo_ing limits
ranged _om 21 _g/kg to 26 _g/kg (Table E-2 [AppendixEl).

Nigate was detected in all samples an_yzed at concentrations ran_ng from 2 mg/kg to 28 mg/kg
(Tables 4-5, 4_, and 4J).

The range of pH measured _ _e soil samples was 6.92 to 8.97 suggesting a neu_ to _kal_e
nature for the soil (Table 4-5).

_& L6 METALS

The concen_ations of mo_ of _e metals _ soil samples were below background value_ except _r
arsenE (one sample), cadmium (two samp_O, copper (one sample), mercury (one sample), _ckel

\ _ne sample), and s_e_um (four sample_ (Tables 4-5 and 4-_. None of _e metals exceeded _e_

j' _dustri_EPARe_onpRGs9re_denti__10 s_l samples.°r _dustri_Howeve_PRGSonlyeXCe_onearSe_of_eseArse_cl0sampleseXCeededc_ed_s _dentiM_1.5_ bgsand
_ _cafion DP-09, had arse_c concentration gre_er _an Rs es_bfished background of 6.86 mg/kg
(Table 4-8).

_ & 1.7 DtOXtNS/FURANS

A to_l of five samples (LE003, LE009, LE010, LE025, and LE02_ were submi_ed _r _o_n and
furan anflysis based on _e detection of TPH as _esel and TPH as motor oils (Table 4-5). The World
Heath Orga_zation (WHO) _d_ eq_v_ency _o_ (TEF_ were used to cflcd_e _e 2,3,7,8-
_ac_oro_benzo_-diox_ (TCDD) _ci_ eq_valent quotient (TEQ) concen_ation for each
samp_ (WHO 199_ (Table 4-5). The Z3,Z8-TCDD TEQ concentrations were brow _e EPA
Reoon 9 refidenfifl PRGs _r all _e samples.

_ _ 1.8 SUMMARY OF THERESULTS

On_ RDX exceeded _s EPA Re_on 9 re_denti_ PRG _ one soil sample during _e soil
_vestigation of the 3.3-acre area _ca_d in the sou_ern potion of IRP S_e 1. Among _e metes
arse_c exceeded its res_enti_ and _dustrifl PRGs _ _e samples cd_ed throughout the are_
Howeve_ oily one of these detections exceeded _e es_bfished background concen_ation for
arse_c _ Former MCAS E1Toro.

4.3.2 No_hernandSouthernEODTr_ning RangesInvestigation

The soil at _e No_hern and Sou_ern EOD Training Ranges were investigated during the
.. Verification of PercNora_ Smd_ and Tier L Tier IL Tier IIbA, and Tier III-C of _e Phase II RI.

' The following sections presem the nature and extent of comamination at _e No,hem and Sou_em
EOD TrM_ng Ranges.

4-15



December 2006 FinM Phase fl R_ IRP Site 1 Nature and Extent of Contamination

_&_ 1 _ _ C_o_s

Ve_fic_n of Perchlorate Study _\
D_ng Mis Sm_ 28 s_l s_lcs andone _c_e wc_ c_d _om dcpMs of app_m_y
1.5 _ _ 4.5 _ b_, and _ _ VOCs _€ 4-9). Ac_on_ a co_on 1_o_
c_a_n_, was Me o_y VOC d_ec_d _ _ur of the 29 _1_ _es 4-9 _d 4-1_. _e
c___ of acetone detectedr_ged _om 12 _g to 24 _g _d were w_l b_ow _s EPA
_ 9 __ _d _d_ PRG _e _11).

Phase H _ T_r I So_ Samp_ng

As described _e_o_ _er I soft m_g _v_d c_n of 77 s_ _ _d 6_
du_mes from 39 _catio_ _ bo_ _e No_em _d S_h_ EOD _M_ng R_s. _e VOCs
detected _ the s_l s_Ms _duded 2_m_e, 2_exanone, 4_e_l__e, and tduene
_es 4-12, 4-13, _d _14). 2_u_e was detected _ _o _c_ at coneen_ations of 6
_g _d 9 _g _e _1_. 2__e _s _e_d _ _ _ _M c_e_fi_
_n_ng _m 20 _g _ 50 g_ _a_ _13 _d _1_. 4_e_l_m_e _s _aed _ 2
_g in one _le _n _m 1.5 _et bgs _les 4-13 _d 4-1_. Tduene was de_ed _ 17
_ at c_c_s m_ng _m 0.3 _g to 0.7 _g _s 4-13 _d 4-1_. _e
m_i_m c_ce_s of Me d_d _o_ w_e wall bdow Me EPA Re,on 9 __
_d _d_ _ _e _1_.

Phase _ _ _er _ So_ Samp_ng

_e Phase H _ H s_l i__ _vdved _h_g and _M_ __ _ross Me
sde_ed _fic_ _om_ _fi_d _ng Me pm_ou_y conduced __ s_. A
_ _ 33 s_ _ _d _ __ _ cdE_ _r _yfis _ VOCs _g Me _ H
s_. _e VOCs detected _ _e s_ s_s _duded acetone, b_ne, c__, _
e__ _E, _u_ _d _ _ _15, 4-16, _d _1_. _e _a __ _ \_
VOC _s _o_ _d _ 11 _E_ _d _e _ _e_y _d VOCs w_e _e
_d PCE _h d_d _ one s_. T_le 4-17 p_ms Me m_imm _d m_i_m
c_e_fi_ of Me detected VOCs _g _M _dr locafion_ A_t_e _d PCE were each
daected o_y once at c_c_fi_s of 8,700 _g _d 2 _ _five_. _e _ of
c_c_ti_s _r b_ __, e_z_ _, _d _es were 36 _ _ 610
_ 0.5 _g to 0.9 _ 240 _g to 14,000 _ 0.5 _ to 41,000 _, _d 1,500
_ to 98,000 _ _tivd_

None of_e d_e_ed VOCs exceeded _dr _e_ E_ Re,on 9 refidenti_ _ _s_ P_s.

Phase _ _ _er _A So_ Samp_ng

_e Ti_ IH-A s_ i__ i_o_ _H_g _e bo_h_e _ the _ H _g location
_ 3_ _ _sd_d _ _s of _Vd_m h__, VOCs, _d m_s _ 6 _ _d
10_ b_. Se_n _fl _ _d one d_a_ s_le w_e cdE_ed from 5 _a bgs _ 35 _a
b_ _r _ of VOCs. _ee VOCs w_e d_e_e_ _chd_g e__, _u_ _d _
(_le _18). __e _d _enes were detected _ _ _1_ and triune was detected _
_o _m_ _e 4-19). T_le 4-20 p_ms Me _mm _d ma_mum concen_ions of _e
detected VOCs _ong _M thdr _c_s. _e ma_mum concenvafions of detected VOCs we_
bdow Me EPA Re,on 9 _fid_fi_ _d _s_ P_s.
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_e _ S_m_ _ D_ _a_ - _h_e I_n

VOCs

._ '=. I 1<12_570I _321,_ I I_ _A INA _A _A {NA _A INA _A _A _A ' _A II_0U II10U I_J I_J II_U p_u I_u p_u IllOU pl0R I11OR II10R
I _OCs

Gene_ Che_

Me_

_um_um 7_ 1_ 14,600 m_ NA NA NA NA NA NA NA NA NA NA NA 5770 3580 NA NA NA NA NA _,760 NA NA NA 14,5_
A_m_y 31 410 3._ m_ INA _A NA _A NA NA NA NA NA NA NA 02 UJ _4 U NA _A NA NA NA _3 U NA _A _A _21 UJ
_e_c _39 1.59 6.66 m_ INA _A NA _A NA NA NA NA NA NA NA _71 _45 UJ NA _A NA NA NA 1.1 NA NA _A !_ UJ
Ba_um 5,375 _,578 173 m_ _A _A HA NA NA NA NA NA NA NA NA _.5 3_1 NA _A NA NA NA 3_2 NA NA NA 3_1
Be_m 1_ 1,_1 O_9 m_ _A _A HA _A NA NA NA NA NA NA NA _19 _ NA _A NA NA NA _2 NA HA _A 10.26
Cadm_m 37 451 2.35 m_ _A _A NA NA NA NA NA NA NA NA NA _15 UJ _ UJ NA NA NA NA NA _2 NA NA NA _0_ _

C_um _,_ m_ _A NA NA NA NA NA NA NA NA NA NA 2_ _ NA NA NA NA NA _490 NA NA NA _1_800
Ch_m_m 211 _8 2_9 m_ _A NA NA NA NA NA NA NA NA NA NA _1 1.8 NA NA NA NA NA _1 NA NA NA i4
CobaR 903 1,921 _98 m_@ NA NA NA NA NA NA NA NA NA NA NA 1.3 0.67 NA NA NA NA NA 1.5 NA NA NA i_93
C_ 3,129 4_877 1_5 m_@ NA NA NA NA NA NA NA NA NA NA NA 39 036 UJ NA NA NA NA NA ? NA NA NA I_1
I_n 2_3 100,000 1_400 m_@ NA NA NA NA NA NA NA NA NA NA NA _260 2,190 NA NA NA NA NA _0 NA NA NA 1_730
Lead 150 8_ 1_1 m_ NA NA NA NA NA NA NA NA NA NA NA 95 0.68 NA NA NA NA NA _8 NA NA NA 1.3

Ma_nes_mMan_anese 1,762 1_458 8,370291 m_m_9 NANA NANA NANA NANA NANA NANA NANA NANA NANA NANA NANA 42.71.100 2_61,030 NANA NANA NANA NANA NANA _12_ NANA NANA NANA _
Me_u_ 2_5 307 _22 m_@ NA NA NA NA NA NA NA NA NA NA NA 053 _22 U NA NA NA NA NA _074 J NA NA NA _ U
N_k_ I,_ 20,439 1_3 m_@ NA NA NA NA NA NA NA NA NA NA NA 1.8 _ NA NA NA NA NA _ NA NA NA _.1
P_ass_m _8_ m_@ NA NA NA NA NA NA NA NA NA NA NA 433 430 NA NA NA NA NA 769 NA NA NA _14
Se_n_m 391 5,110 032 m_ NA NA NA NA NA NA NA NA NA NA NA 1 UJ _79 UJ NA NA NA NA NA 1.5 NA NA NA 1.8
S_m 405 m_9 NA NA NA NA NA NA NA NA NA NA NA 3_4 UJ 3_8 UJ NA NA NA NA NA 110 U NA NA NA _.4
Vanad_m 75 1,0_ 71.8 m_ NA NA NA NA NA NA NA NA NA NA NA 59 €1 NA iNA NA NA NA ;67 NA NA NA 5.6
_nc 2_3 1_,_ 7_9 m_g NA NA NA NA NA NA NA NA NA NA NA 219 _7 NA !NA NA NA NA 772 NA NA NA 106

_o_ns

1,_3,__h__ n_ NA NA NA NA NA NA NA NA NA NA NA 35 J NA NA NA NA NA NA INA NA NA NA ;NA
1____ n_k@ NA NA NA NA NA NA NA NA NA NA NA 113 NA NA NA NA NA NA =NA NA NA NA NA

1,_4_7.__ n_ NA NA NA NA NA NA NA NA NA NA NA 2.1 J NA NA NA NA NA NA INA NA NA NA 'NA
1,2,_7,_He_h_b_z_P_x_ n_@ NA NA NA NA NA NA NA NA NA NA NA 8.5 NA NA NA NA NA NA ;NA NA NA NA NA
1,2,_7,___ n_ NA NA NA NA NA NA NA NA NA NA NA 04 U NA NA NA NA NA NA NA NA NA NA :NA

1,2,_7r_H__ n_k9 NA NA NA NA NA NA NA NA NA NA NA Q_ J NA NA NA NA NA NA NA NA NA NA NA

_ t 3'4'7'_H__D__7,__ _ n_n_ NANA NANA NANA NANA NANA NANA NANA NANA NANA NANA NANA 02 U_3 U NANA NANA NANA NANA NANA INAINA NANA NANA NANA NANA :NA:NA

__ 2,3,_7,_H_h_m_O_ n_ NA NA NA NA NA NA NA NA NA NA NA O41 J NA NA NA NA NA iNA NA NA NA NA INA
1,_&__ n_ NA NA NA NA NA NA NA NA NA NA NA 02 U NA NA NA NA NA !NA NA NA NA NA INA
I,_7,_H__O_ n_ NA NA NA NA NA NA NA NA NA NA NA 03 U NA NA NA NA NA :NA NA NA NA NA NA
1._3,___ n_ NA NA NA NA NA NA NA NA !NA NA NA 03 U NA NA NA NA NA NA NA NA NA NA NA
1,_3,_Pe_h_md_e_mP_n n_ NA NA NA iNA NA NA NA NA NA NA NA 03 U NA NA NA NA NA NA NA NA NA NA NA
2.3,4,6,7,8-Hexach_r_ibenz_ran n_ NA NA NA INA NA NA NA NA 'NA NA NA 02 U NA NA NA NA NA NA NA NA NA NA NA
_3,___ n_ NA NA NA INA NA NA NA NA NA NA NA 02 U NA NA NA NA NA NA NA NA NA _A NA
_7,__ n_ NA NA NA NA NA NA NA NA NA NA NA 02 U NA NA NA NA _A NA NA NA NA NA NA
_3,7,_m__D_ n_ NA NA NA INA NA NA INA NA NA NA NA 02 U NA NA NA INA INA NA NA NA NA _A NA
__s n_ NA NA NA INA NA NA INA NA NA NA NA 72 NA =NA NA iNA ,NA NA NA NA NA INA NA
___ n_ NA NA NA ;NA NA NA ;NA NA NA NA NA 1_1 NA :NA NA =NA NA NA NA NA NA INA NA
H_a_e_o_ n_ NA NA NA ;NA NA NA INA NA NA NA NA 26 NA NA NA NA NA NA NA NA NA INA NA
H_a_zmP_x_s n_ NA NA NA ;NA NA NA NA NA NA NA NA 1.7 NA NA NA NA NA NA NA NA NA NA NA
_o__s n_ NA NA NA NA NA NA :NA NA NA NA NA 02 U NA NA NA NA NA NA NA NA NA NA NA

T_e_P_x_s__sPeN_h_e_D_x _s n_n_k_n__ INAI_ NANANA NANANA NANANA NANANA NANANA NANANA NANANA NANANA ,NAiNAINA NANANA 0202_3uuU NANANA NANANA NANANA NANANA NANANA NANANA NANANA NANANA NANANA NANANA NANANA
_ _ _ __ 3.9 20 n_ 0.67



_ummum 76,_0 10_000 14,800 m_g _ NA NA 7,290 _7_ _0 5,410 NA NA NA NA NA NA NA NA NA NA NA NA NA
_on_ 31 410 3_ m_ _3 U NA NA 53 U _57 UJ 1.1 UJ 1.2 NA NA NA NA NA NA NA NA NA NA NA NA INA
Ame_c _39 1.59 6_ m_ _ NA NA _SS _7 _ _ NA NA NA NA NA NA NA NA NA NA NA NA iNA
Badum _375 _,578 173 m_ 3_6 NA NA 322 _.1 5_5 _.6 NA NA NA NA NA NA NA NA NA NA NA NA NA
Begum 1_ 1,_1 _9 m_ _19 NA NA _23 0.16 0.17 Q21 NA NA NA NA NA NA NA INA NA NA NA NA NA
Cadm_m 37 451 Z35 m_ _26 NA NA Q_5 _ 0.85 1.4 _5 NA NA NA NA NA NA NA INA NA NA NA NA NA
C_um _,000 m_ _4_ NA NA 2,430 _690 2,_0 _570 NA NA NA NA NA NA NA INA NA NA NA NA NA
Chmm_m 211 _8 26.9 m_ _4 NA NA _2 _5 _6 _2 NA NA NA NA NA NA NA NA NA NA NA NA NA
Coba_ 903 1,921 _98 m_ 1.3 NA NA 1.4 11.1 1.1 _97 NA NA NA NA NA NA NA NA NA NA NA NA NA
Copp_ 3,129 4_877 1Q5 m_g 3_4 NA NA 1.9 _.7 107 2_ NA NA NA NA NA NA NA NA NA NA NA NA NA
_on 23,_3 10_000 l&_0 m_ 3,5_ NA NA 3,820 _290 3,120 _150 NA NA NA NA NA NA NA NA NA NA NA NA NA
Lead 150 800 1_1 m_ 1_6 NA NA 2 _ 133 67 NA NA NA NA NA NA NA NA NA NA NA NA NA
M_n_m _370 m_ 1,2_ NA NA 1,350 1,140 993 1,050 NA NA NA NA NA NA NA NA NA NA NA NA NA
Manganese 1,762 1_458 291 m_ _.1 NA NA 69 61.4 6_2 475 NA NA NA NA NA NA NA NA NA NA NA NA NA
Memu_ 235 307 _22 m_ 0.083J NA NA 0.21 UJ 3.6 10.6 2.8 INA NA NA NA NA NA NA NA NA NA NA NA NA
N_k_ 1,5_ 2_439 1_3 m_g 1.6 NA NA 1.9 Z1 2.4 _1 INA NA NA NA NA NA NA NA NA NA NA NA NA
P_as_um _890 m_ 5_ NA NA 475 715 638 700 NA NA NA NA NA NA NA NA NA NA NA NA NA
S_e_um 391 _110 _32 m_ 1A NA NA 1.1 UJ _88 UJ _69 UJ _74 UJ NA NA NA NA NA NA NA NA NA NA NA NA NA
Sodom 405 m_ 11.9UJ NA NA 282 UJ _.9 UJ 66.5 149 NA NA NA NA NA NA NA NA NA NA NA NA NA
Vana_um 78 1,022 71.8 m_ _9 NA NA 5.5 55 5.4 _6 NA NA NA NA NA NA NA NA NA NA NA NA NA
_nc 23,_3 1_,_0 7_9 m_ 5Q2 NA NA 8.6 123 177 481 NA NA NA NA NA NA NA NA NA NA NA NA NA

_o_n$

1_O_o_ n_ NA NA NA NA 11.1 32.4 NA NA NA NA NA NA NA NA NA 1.5 U INA NA NA NA
l_,_7,_O_ach_md_enzm_D_n n_k_ NA NA NA NA 297 426 NA NA NA NA NA NA NA NA NA 1.8 U !NA NA NA NA
1,2,3,4,6,7,_He_achlomdiben_n n_ NA NA NA NA _2 16.2 NA NA NA NA NA NA NA NA NA _5 U :NA NA NA NA
1,2,_7,__P_ n_ NA NA NA NA 14 _.5 NA NA NA NA NA NA NA NA NA IQ8 U NA NA NA NA
1_,_7,&__ n_ NA NA NA NA _7 U _9 U NA NA NA NA NA NA NA NA NA _G7U NA NA NA NA

1,2,3,4,7,_Hexachlomdibe_ranl__md_P_ml_[_H_ach_md_enz_an1___ n_ng_gng_gn_k_NANANANA NANANANA NANANANA NANANANA _5 U_3 U_5U_76J _6 U1"4j_7U_1 J NANANANA NANANANA NANANANA NANANANA NANANANA NANANANA NANANANA iNANANANA NANANANA 0.5 U03 uQ5U0'3U NANANANANANANANANANANANANANANANA _
l_H_a_md_enz_an n_ NA NA NA NA _4 U _5 U NA NA NA NA NA NA NA NA NA _4 U NA NA NA NA
1,Z_7,_H_ach_m_benz_D_x_ n_9 NA NA NA NA 0.5 U Z4 J NA NA NA NA INA NA _NA NA NA Q5 U NA NA NA NA
1,2,_7,_P_d_ n_ NA NA NA NA _4 U _4 U NA NA NA NA INA NA NA NA NA 03 U NA NA NA NA
1,2,_7_Pe_h_d_D_m n_ MA NA NA INA _5 U _6 U NA NA NA NA NA NA NA NA NA 0.3 U NA NA NA NA
2,_7,_H_h_md_e_o_n n_ _A NA NA !NA _3 U 1.3 J NA NA NA NA NA NA NA NA NA _3 U NA NA NA NA
Z_7,_Pe_d_ n_ MA NA NA NA 04 U G5 U NA NA NA NA NA NA NA NA NA 03 U NA NA NA NA
Z_7,8_m_md_n n_ _A NA NA NA G4 U 0.71 J NA NA NA NA NA NA NA NA NA 83 U NA NA NA NA
2,_7,__D_ n_g INA NA NA NA 05 U _5 U NA NA NA NA NA NA NA NA NA _4 U NA NA NA NA

__s ng_ iNA NA NA NA 186 36.6 NA NA NA NA NA NA NA NA NA 0.6 U NA NA NA NA
__n_P_ n_ ;NA NA NA NA 38 119 NA NA NA NA NA NA NA NA NA Q8 U NA NA NA NA
__ n_9 NA NA NA NA 9.5 IZ2 NA NA NA _A NA NA NA NA NA 03 U NA NA NA NA
H_a_bmd_?_ n_ NA NA NA NA _1 1Q9 NA NA NA _A NA NA NA NA NA _5 U NA NA NA NA
P__ n_k9 NA NA NA NA _75 2 NA NA NA _A NA NA NA NA NA _3 U NA NA NA NA
P___ n_ NA NA NA NA Q5 U _6 U NA NA NA MA NA NA NA NA NA 04 U NA :NA NA NA
__o_s n_9 NA NA NA NA _4 U 1.5 NA NA NA iNA NA NA NA NA NA 03 U NA NA NA NA
__D_ n_ NA NA NA NA _5 U _5 U NA NA NA INA NA MA NA NA NA _4 U NA NA NA NA
_ Z_8_CDD TEQ _ma_Mamm_ 3.9 20 n_g 1.07 _ 06

_g =m=_rams _r kil_ram

m_g =m_l_ms _r ki_mm

_g =nan_rams_r _ram



December 2006 Fin_ Phase II R_ IRP Site I NaCre and Ex_nt of Con_m_afion

Table 4-10: F_quency _ D_ec_on _r COPCs and Number of D_ec_ons Above EPA _gion 9

\) Res_en_ and _dustfi_ PRGs - P_ch_ I_g_

/ Number De_s
of F_quency Above De_s

Sam_es Numb_ _ _ De_on Re_den_ A_ I_
An_e An_e_ D_e_ons _) PRGs_ PRG_

Ac_one 29 4 13.8 0 0

D_h_ Ph_a_ 8 3 37.5 0 0

_n_u_ P_h_e 8 2 25 0 0

H_h_m_n_ 8 1 12.5 0 0

TPH as D_s_ Fuel 31 12 38.7 -_ _
b b

TPH as Gas_e 31 4 123 -

P_c_om_ 42 4 _5 0 0
b bNi_ 8 6 75 -

¢_n _s made_ E_ _n 9 PRGs.
% = pe_nt

EPA = UnRedS_s En_nm_ P_e_ _
PRG = p_a_ _m_n go_
TPH = _ p_m h_m_s

4-19



M60050_003916
MCAS EL TORO
SSIC NO. 5090_.A

PAGE NO. 4-20

THIS PAGE IS INTENTIONALLY LEFT BLANK



December 2b_. _/ Final Phase fl RI, IRF-_.,J I Natureand Extent o_.___m_ation

Table 441: _n_um _d Ma_mum Concenka_ons of Detected An_es - Perchlorate Inves_gaUon

PRG _) _mum Ma_mum
An_e Re_den_ Indu_d_ C_n_n _n and De_h _ M_mum Concen_a_on C_n_ Loca_onand Dep_ of Ma_mum Conce_on

VOCs_k_

Acone I 1 1 570 I I I I HA08,3.5 etbgs
SMOCs_kg)

Di_h_ P_hala_ 48,882,000 100,000,000 72 J HA07, 1.5_ bgs 250 J HA0_ 4 _ bgs

_m_ P_h_e - 71 J HA09, 1.5_ bgs 971 HA0_ 4 _ bgs

Hexach_robenzene 304 1,080 220 J HA0_ 4 _et bgs 220 J HA09, 4 _ bgs

Hydrocarbons _kg)

TPH as Dies_ Fuel 1 J HA06, 1.5_et bgs; and HAI_ 4 _ bgs 27 SS03, su_ce soil

TPH as Gas_e 0.1 J HA01, 4 _ bg_ HA0201.5_et bgs; HA07, 1.5 0.2 J HA01, 1.5_ bgs
_ bgs

Perchlorate _d NR_e _k_

Ni_t_cN_e 7'820 I 1°2'200 24_9 HA07_AOL:__bg_etbgs I 2'70_20 I HA04' _5 _ bgs; andHA0___ s°il 4 _et bgs

= No PRGs av_e
p_ = mi_og_ms p_ _g_m
bgs = be_w g_und su_ce
J = _e concen_a_on sh_n is an es_m_ed v_ue
m_ = m_g_ms p_ _g_m
PRG = p_lim_aw _m_ _
SVOCs = sem_a_ o_a_ccompounds
_H = _ p_m _d_s
VOCs = v_affie o_a_c compunds
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_e _1_ _mma_ _ D_e_ _s - _ _ I I_e_9_

V_
an_e _1,_ I_A_ _ 110UJ l_UJ l_UJ I_UJ 110UJ I_UJ I_UJ 98UJ I_UJ I_UJ I_UJ I_UJ I_UJ I_UJ _5UJ 92U I_U l_U I_U I_U I_U

_ .,,et_.2_ta__ne H_F_ _ U_ U 93 U_ U 71 UT1U 5151UU _ U_ U _ U65U 72 U72 U 49 U49 U 89 U89 U 2370U 7878UU 75 U75 U 68 U68 U _ U_ U _7_7UU _ U_ U _ U50U 63 U63 U _ U_ U _ U_ U 76 U76 U
T_u_ 5_,_ 5_,_ p_g _6U _3U 7.1U _1U _7J 65U 7.2U _9U 89U 7U 7.8U 7.5U _8U _SU _7U _6U 5U 63U 9.6U 9U _6U

SV_

P_d I I_,_1 1_,_ I IP_ I_ II_J _J 15Z0U I_U I_U I_U _U 15_U _U IS_U I_U IS_U I_u I_u I_J 15_U l_U 15_U 15_U I_U

_t_uum_um M_ 7_31 1_,_410 1_ m_gm_9 _6 U_ 3.4 U_ =_2UI_1_ 34 UZ210 32 U_0 _3 U_1_ 33 UZI_ _2 U_4_ _2 U_0 _4 U_ 33 U_0 _2 U_ _3 U_720 _2 U_110 _3 U_ 32 U_ _5 U11'_ _2 U_ _24 UJ_ _ 321'_U
_e_c Q39 1.59 6_ m_9 _ UJ _ UJ :Q49UJ _ UJ _ UJ _28 UJ _31 UJ _ UJ _ UJ _ _61 _ UJ O41 UJ _ _38 UJ _ ZI _ _ _82 025
B_ _375 _,578 173 m_ _.4 298 29 21.3 _.8 21.9 _2 _ _.8 4_1 _2 3Z3 2_3 _.4 Z_4 _.6 129 _.6 2_3 _.9 255

B_m 1_ 1,_1 _9 m_ _16 _18 ;_ _17 02 _ 02 _17 _17 _27 _28 _17 _25 _23 _17 Q41 1.1 _ _21 _ _15
C_um 37 _1 _35 m_k_ _24 UJ _ UJ _21 UJ _013 J O21 UJ O_ UJ I_ J _019 J G21 UJ _73 J _ UJ Q016 J _ UJ _028 J _ UJ _21 UJ Q_ J _ 1 _017 UJ _12 _019 UJ
C_um _,_ m_ 1,_ _0 _250 3,_0 _1_ _280 i_0 1,970 _120 _370 _0 3,_0 _0 _ Z,_0 _ 1_ Z_0 _0 _0 2,_0
Ch_m 211 _ _.9 m_9 Z7 33 _8 1.4 23 1.5 _ _4 3 38 34 2 Z6 33 1.2 4 11.3 _7 32 _3 _91

ir_C°P_ 23,__129 1_,_='8_ 1_105 m_m_ _2_7_ 12_7_ 1"5_820 Q_1,7_ Q81Z1_ 0_1_ I_ _5_5_ 153,270 Z4_0 13_0 _ _2_ 2_ _UJ1,510 1.8_0 3711,_ _3J_ 076J_6_ _7J_9_ O_UJ1,_
Lead 1_ 8_ 1_1 m_ _8 1.7 _6 _ Z2 1 1.3 _4 1.8 1.8 1.8 1.2 _ 43 3._ _1 _6 1.8J 1.8J _.SJ Q_J

M_um _0 m_ 9_ 1,_0 1,150 8_ 675 _9 _ 1,_0 1,_0 1,_0 1_10 1,_0 8_ 1,!40 F27 1,_0 _0 1,_0 1,130 1,_0 513
Man_nese 1,762 1_4_ _1 m_k_ _ 3_4 3Z7 169 _198 2_8 _.1 554 51.9 _.1 _2 23 182 532 1_6 _.2 209 102 148 _A 161

M_P_as_um_ 1 ,_2_5 2_93_ _1_3 m_m_m_ _74Q_SJ1J 3_"5Q016J1J _72_1J1J 5_ JQ53Q014J 2_8jO75_01J 618 J_53_J I_ j_3J 7_40_J1J 5_50_1J1J 5_"9_5J1J 317"5_01j14J _9 JQ730_3J 5_65_013Jj _Q_lj1J _jiG4_015 J 5_"8_931J _0 JJ44_4 57119_1 JJ 111120'_4JUJ _ JZ4_ J 221 JQ45Q_1

UJ

Se_m 391 _110 _32 m_9 _18UJ _U _32U _16UJ Q32U _16UJ I&11UJ &16UJ Q32U _21UJ 3_U O_U O_U Q2UJ _33U &32U Q35U _32U 033U _32U Q32U
S_i_ 4_ m_ 1_4J 110U 110U 110U 110U 66J i110U 297J 110U 110U 7_4J 1_4J 9_8J 110U _3J 110U l_J 52UJ 181 51_UJ 259UJ
_m _ 16 67 Q42 m_ Q_ UJ _ UJ _ UJ Q_ UJ Q43 UJ &_ UJ &43 UJ _43 UJ &_ UJ 3_ UJ _ UJ Q_ UJ _ UJ O_ UJ Q43 UJ &43 UJ Q_ UJ _0_ UJ Q_ U _ U Q43 U
Van_m 78 1,0_ 71.8 m_ _4 _3 _8 _1 39 _5 ,_7 _8 _2 7 _1 53 _9 _7 38 94 _6 _3 _3 7.3 Z6
Z_c 2_ 1_,_0 7_9 m_ 8.5J 5.9J 9J _9J _7J _4J _5J 7.4J 7.8J _SJ 7.2J 68J &SJ 103 _9J 11.3J 3E9J _9 _2 154 3.1



_B_e _1,_ 11_ =_g l_U 2_U !9J I_U l_U I_U 91U I_U l_U 2_U I_U _U l_U 2_U 2_U 2_U 2_U 110U I_U I_U _U

_ _ _e _k%_ _%U 1_ _ :_ U 70%0U _%U 82%6J 45%0J 5_6_ 87%8U _%3_ 70%0U 49%1J _%U 120_0 J 110_10 U 1_ U 1_%J 57%5J _%2d 73%3U 45%5U _
_e 5_ _ _ 8.4U 10U &6U 7U 8.4U 0.6J _4J 3.5J &7U 16J _5J _9U _4U 12U 11 U 10U 10U 5.7U 5U 7.3U _3J

SVOCs

_:_ 1103_9_11_ I I_ Is_u I_u I_ou 15_u I_u I_u 15_u 15_u 15_u #_u I_u !_u I_u #_u I_u t_u I_u _u I_u I_u !_u

G_e_ C_

_ _ qO &_ m_ &2 U _2 U ,&l U &2 U _3 U &3 U &3 U &2 U &2 UJ &4 UJ &3 UJ _3 UJ &2 UJ &5 UJ &3 UJ &5 U3 &4 UJ 32 UJ &3 UJ _0_ UJ &3 UJ
_ _39 1.59 6_ m_ &59 &_ &5_ &69 &55 &_ &3 &_ &_ &41 _2 &31 &51 03 &_ &_ &7 &24 &25 &3 &41
Bad_ &375 _,578 173 m_ 2.6 _ 404 _2 29 31.4 295 Z_5 4_3 _2 296 _ _A 31.9 3_9 _.1 _.7 316 _.5 _.6 41.3
B_m 1_ 1,_1 &_9 m_ 0_ 03 016 &17 0_ &_ &11 &_ O_J &_J &_J &19J O_J &23J 029J &_J &19J _15J &14J &11J 019J
C_m_m 37 451 _35 m_ 011 0_ UJ 015 &_l 0_7 UJ 0_ _ _ U 321 U 031 QO_ UJ 3_ UJ &03 UJ &_ UJ &O_ UJ 0097 UJ 011 UJ &O_ UJ _012 UJ &017 UJ &28 &057 UJ
C_um _,0_ m_ &_O &_O 11,_0 1,_0 2,_0 &_O &_O &_O &_O &_O 5,_0 6,1_ &_O 3,1_ 103_ 71,0_ _5_ &l_ 3,_0 &_ &_O
Chm_um _1 _ _.9 m_ &5 &5 13 &5 &4 1.8 1.4 1.9 _3 47 &l &6 56 4 &l 1.2 &4 2.6 1.3 _1 46
CobaR _3 1,921 &98 m_ 081 12 1.5 2 &98 057 &_ &_ 1.3 1.5 &73 1.7 1.8 1.3 1.1 _ &8 _51 &72 &87 1.7
Cop_ &129 _,8_ 105 m_k£ J &97 J _5 J &3 J _71 J &27 UJ _35 UJ &_ UJ 0_ UJ 1 &51 UJ 1.2 _2 1.6 1.4 Q_ UJ _9 UJ &72 UJ &43 UJ 11.8 _2

_ 1_ 8_ 101 m_ &2J &SJ 1.7J &3J 1.6J O._J &_ J 1.1J ZSJ 1.8J &9J 1.1J &lJ 1.5J Z3J Q_J &_J &_J &_J l&lJ 2J
M_s_m &_O m_ 9_ 1,_0 1,_0 1,1_ 1,_0 8_ 7_ _1,_0 _1 J &_OJ _,_OJ 2,_OJ 2,_OJ 1,_OJ 1,_OJ 7_J _J ;6_J _1 J 5_J 1,_OJ
_n_ 1,_2 l&_ 291 m_ 405 _.1 _.1 _&3 309 106 1Z9 21.5 711 7_8 203 _.3 _8 535 _.1 1_ 12_8 _155 _.2 _ 8_8
Me_ 205 _7 Q_ m_ O._5J Q_J O_J &_SJ O._lJ &_4_ _ Q_8J &_5_ Q_3_ Q_ Q_ &_6_ 3._8J &_3_ Q_ Q_ Q_4_ &_l_ 1.5 &_6J
N_I 1,_ 2&_ 103 m_g &89 1.7 1.7 &8 1.1 0_ &52 &59 _2J 1.6J 073J 1.23 &4J 1.9J 1.5J 1.1J 1J 1J Q_J 1.3J Z5J
P_um &_O m_ 415J _7J 714J _OJ _9J _3J 2_J l_J 3_J 5_J 812J 1,_OJ _J 5_J 7_J 5_J _lJ 4_J _J 5_J 7_J
See_ 391 &110 &_ m_9 &_ U 0_ U &16 _ U &33 U 033 U &_ U 0_ U &87 0_ U 033 U 02 U &32 U &35 U 0_ U 0_ UJ 0_ U &32 U &_ U &13 UJ &33 U
S_m 405 m_ 384UJ 5Z4UJ I_U 110U 51.5 UJ 3_8UJ I_6UJ 12UJ _4J 162 _.4 110U Z35 I_U 110U 72 110U 110U 110U3 I_UJ 110UJ
_m &16 67 042 m_g _42 U Q_ U 042 U &_ U _ U &45 U &_ U Q43 U 343 U3 _ U Q_ U &45 U 1043U 347 U 0_ U 0093 UJ _45 U 043 U &_ U &42 U &_ U
V_m _ 1,_ 71.8 m_9 5 _9 &6 65 &l &3 &9 &5 _5 _9 &7 101 189 &7 &5 &3 57 43 &2 &2 _2
Znc 2&_ 1_,_0 7_9 m_ &3 &2 89 109 8.5 &4 &2 5.3 &2J 1_4J _9J 164J 1&2J &lJ 94J 4.8J &TJ &4J &4J 2_7J 85J



_' _e _1_0 11_ p_k_ 2_ U 1_ U 1_ UJ 1_ UJ 95 UJ 1_ UJ 1_ UJ 170 UJ 1_ UJ 170 UJ 1_ UJ 2_ UJ I1_ W 120 UJ 2_ UJ 1_ UJ 1_ UJ 1_ UJ 1_ UJ 1_ UJ 1_ UJ

_1_ _ _ p_g _7 J _2 U _4 U _3 U 03 J _5 U 7,9 U 87 U 82 U 84 U 8 U _8 U :_9 U 10 U 10 U 0,5 J _7 J BU B U 05 J _7 J
SVOCs

M_s

_ _ 410 _ jm_ _3 UJ _4 UJ _11 UJ _3 UJ 33 UJ _11 UJ _16 UJ _2 UJ 33 UJ _1 UJ _15 UJ _13 UJ _14 UJ _19 UJ Q14 UJ _16 UJ _2 U _2 UJ _11 UJ _2 U _1 U

B_m _375 _,578 173 _ _.5 2_3 41.1 21.2 2_5 _,8 358 41.6 422 3_3 288 _,2 51,9 _ _.4 _.5 _ _.2 _,1 593 3_1

Cadm_m 37 _1 Z_ _ _11 UJ _017 UJ G_9 UJ _ U _ U _9 UJ Q_ U _9 UJ _051 UJ _0_ UJ _ UJ O_ UJ _9 UJ _081 UJ Q0_ UJ _ UJ _ UJ _0_ UJ _2 UJ O21 U _16

C_m 211 _ 269 _9 Z7 1,6 52 2 2 64 53 _9 _5 _5 3 4 _2 _8 _5 _5 _2 _3 54 62 _9

Cop_ _129 _8_ 1G5 _9 1.5 _49 UJ 1.5 _27 UJ G28 UJ 1.8 Q98 UJ 1,9 1.8 2 1.6 1.8 11.5 I_ 2J 2 J _2J Z8 J Z2 J 1.4J 1.5 J

M_s_m 8,_0 _ 1,1_J 8_J 2,1_J 9_J _1 J Z_0J 1,_0J 1,_0J _l_J 1,_0J 1,_0J 1,_0J _J 1,1_J _l_J _0J 1,_0J _0J 1,_0J 1,_0J 1,_0J

P_um 4,_ _ _J 2_J 413J 2_J _5J 818J 6_J 7_J 6_J _7J 713J 1,_0J _gJ _J 7_J 713J _15J 1,110 J 6_J _J 7_J
Se_um 391 _110 _ _k_ _33 U _ U G35 U _ U _33 U _ U _32 U _32 U Q_ U Q31 U _31 U _32 U _ U _32 U _ U Q_ U _32 U _32 U _ U 032 U _31 U
S_m 4_ _ 110UJ 110UJ 7_8 4_3 60 369 110UJ _3J 387 I_UJ I_UJ 110UJ 553 110U 1_ 113 3_1 2_1 1_4 3_ 1_7

Z_c 2_ 1_,_0 7_9 _ 89J 5J 11,7J _6J _7J 131J 1_1J 1_8J 11.7J 1O3J 8.1J 11.9J 1_1J _2J 11.7J 12J 11.1J 1_9J 9,9J 7,8J _5J



2.-Butanone2..Hexenone 22,311,200 113,264,400 L_I<_Iu_/k_l 75 U150 UJ 62 U120 UJ 76 U150 UJ 80 U160 UJ 63 U130 UJ 61 U120 UJ 58120UJu 76 U150 UJ 73 U150 UJ 73 U150 UJ 76 U6 J 33130UJU 80 U160 UJ 75 U150 UJ 81160uUJ 184U!170 UJ 76 U150 UJ 66 U130 UJ 62 U120 UJ 71140UJu 71 U140 UJ _6130UJU (/_'
4-Meth,tl-2-Pentenene uo_/k_l 75 U 62 U 76 U 80 U 63 U 61 U 58 U 76 U 73 U 73 U 76 U 33 U 80 U 75 U 81 U 84 U 76 U 66 U 62 U 71 U 71 U 56 U _,_-_-'"
Toluene 520,000 520,0OO u_/k_ 0.5J 6.2U 7.6U 8U 0.5J 0.5J 3.5J 0.6J 7.3U 7.3U 7.6U 3.3U 6U 7.5U 8.1U 8.4U 7.6U 66U 62U 7.1U 7.1U 3.6U

SVOCs

P._ 118,3_0,9_01loo,ooo,oooI - lu_k_ 11200 12_oJ 15_ou 15_ou I_Ou 1510u I_u 15_ou II_OJ 13_oJ 1610u I_Ou 13_oJ 1620u 12_oj 1570u 1570u 1170J 1170_ 15_ou 12_oJ I_Ou
H_rocar'oons

GeneralChemistr_

Arsenic QOO 925 686 m_/k_l 0.36 _'.t 4 /._ 4.6 0.7 ;0.15 1.8 05 UJ _o68 0.72 0.17 UJ 3.18 UJ I).61 0.71 1 0.58 UJ 0.92 0.64 935 UJ 0.95 1(_32UJ
Barium 5,375 66,578 173 m_Jk_ 39.3 85.1 106 61.4 108 31.2 130.8 B2.5 33.7 47.3 51.1 33.4 35.5 44.2 43.6 44.2 282 42.3 41 33.1 32.8 1293
Beryllium 154 1,941 0.669 m_/k_ 0.25 909 Q019 UJ 0.022 UJ 0.02 UJ 0047 :022 U 0.12 0.051 0.22 934 Q14 :).19 0.38 944 928 (_27 0.3 92 93 925 _0.19
Cadm=um 37 451 2.35 m_kg 0.031 UJ 1.3 2.4 1.3 2.2 0.12 UJ _.099 UJ 0.38 O21 UJ 0.22 UJ Q038 J 0.22 UJ :).22UJ 0.036 J e22 UJ 9046 J 0.OO79J 922 UJ 0.22 UJ 922 UJ 0072 J '022 UJ
Calcium 46,0OO m_/k_] 2,620 4,050 10,900 4,870 9,750 2,440 =677 2,190 2,210 J 3,750 J 10,5OOJ 4,350 J 4,720 J 4,580 J 4,600 J 30,0OOJ 4,890 J 34,6OOJ 13,9OOJ 4,140 J 14,5OOJ 4,OO0J
Chromium 211 448 269 m_]k_ 4.7 8.5 162 6 11.7 3.5 ;077 8.2 31 7.7 4.8 3 3.6 4.8 55 42 3.3 3 4.1 27 2.4 1.7
Cobalt 903 1,921 698 m_/k_l 1.1 2.4 4.7 2 4.5 1.4 _923 0.32 1.6 1.9 2.2 1.2 t.2 19 2 1.5 0.77 1.2 1.4 997 (_9 042

C°_perlron 23,4633'129 loo,0OO40'877 18,40010'5 m<_/k_m_/kcJ 4,09018J 7,830"TJ 13,5OO84J 5,3803"3J 13,4007'2J 2,54012J 697'028 UJ 3,OOO1"4J 3,48012 5,2101"8 5,1OO2"2 3,5100.55 130:_9_0 5,2OO2"1 5,9501" 4,5701"2 3,220n62 3,1OO097 4,480087 3,4OO057 2,6502.9 1,6100"41
Lead 150 BOO 151 rn_/k_! 1.8 2.9 2.7 1 2.5 1.4 0.28 0.91 1.7 1.9 2.7 0.84 !99 6.5 2.2 3 1.2 2.1 1.8 1.3 6 0.63
Magnesium 8,370 m_'k_ 1,640 J 2,890 J 6,230 J 2,510 J 5,710 J 914 J 239 J 1,060 J 1,320 J 1,920 J 2,120 J 1,490 J i1,650 J 1,970 J 2,130 J 1,820 J 1,300 J 1,300 J 1,800 J 1,460 J 972 J 596 J
Mar_anese 1,762 19,458 291 mg/kg 32.4J 99.8J 239J 108J 2053 42.7J 17J 15.4J 43.9J 56.9J 907J 286J '32.7 J TTJ 586J 52J 24.5J 45J 52.7J 46.5J 51J 199J
Mercur_ 23.5 307 0.22 m_l<_ 0.022 J 0.039 J 0.018 J 0.033 J 0.037 J 0.03 J 0.049 J _.071 J 0.0063 UJ 3.01 UJ 0.22 0.018 UJ 0.022 UJ 3.045 J 0.OO5J 0.039 J 0.018 UJ 0028 UJ 0.017 UJ 0.018 UJ 0.089 0.018 UJ
Nickel 1,564 20,439 153 rng,'kg 1.9 7 17.3 6.6 11.9 2.3 Q42UJ 36 1.2J 3J 2.4J 1.1 J 1.2J E1 J 2.1 J 1.9J J 1.3J 1.5J J 1.1 J 0.57J
Potassium 4,890 rn_/k_l 530J 1,580 J 2,470 J 1,110J 2,7303 353J 125J 252J 529J 115J 835J 804J 945J 155J 414J 970J _24J 549J 1,330 J 964J 465J 286J
Selenium 391 5,110 932 m_;_/k_ 0.34 U 0.31 U 97 0.31 U 0.32 U 0.31 U 934 U 3.32 U 3.31 U :).34U Q36 U 0.34 U 0.33 U 3.37U 0.33 U 0.12 UJ 3.34 U 0.17 UJ 0.33 U 0.33U 0.1 UJ 0.32 U
Sodium 405 m_/k_ 291 18.7 110U looU 110U looU 110U 248 100U tl0UJ 120UJ 110UJ 110UJ 12OUJ 2(_1J 110UJ 171 110UJ 6.6J 44.1J 13.7J 19.5J
Thallium 5.16 67 942 m_;_/kc,I _46 U 0.41 U 0.44 U (_42 U 0.43 U 0.41 U 0.45 U 3.43 U :).42U :).45U 0.48 U 0.45 U 0.44 U 3.5U 0.44 U 0.45 U 3.46 U 0.44U 0.44 UJ 3.44UJ 042 UJ 043 UJ
Vanadium 78 1,022 718 'n_/k_l 76 19.2 38.9 14.4 30.8 8.3 1.8 9.3 9 12.5 10.8 7.5 8.4 9.5 10.5 10 7.8 6.4 g.9 6.1 55 3.8
Zinc 23,463 loo,OO0 77.9 "n_k_l 9.7J 22.4J 39.5J 168J 38.63 63J 1.9J 7J 64J 12.3J 14.3J 1Q3J 11.4J _4.2J 11.8J 134J _.9J 6.5J 132J 10J 193J 3.8J
Notes."

Coecent_tionsin BOLDindicatedetectedvaluesabovetheEPARegion9 residentialPRGs
Concentretionsin BOLDrt'A/J_ indicatedetectedvaluesaboveEPAReg=on9industrialFRGs

ug/kg=microgramsperkilogram [
_s

bolowgmundsurfaCeEpA=UnitedStatesEnvironmentalProtectionAgency _'_'
J =thelevelstatedisanestimetedvalue

MCAS=MadneCoq_sAirStation
rnoJkg=_l]ig_ms perkilogram
N=nitrogen
pH=negativeIoga_thmofhydrogenionconcentration
PRG=preliminaryrernediationgoal
RI= remedialinvestigation
SVOCs= semivolat_leorganiccompounds
TPH= totalpetroleumhydmcad:_ons
U=notdetectedattheth_sholdindicated
UJ= notdetectedat thethresholdindicated;boy,ever,the levelstatedisan estimatedvalue
VOCs= volatileorganiccompounds



December 2006 Fin_ Phase fl R_ IRP Site 1 Nature and Extent of Con_mination

Table 4_ 3: Frequency _ Detec_on of the COPCs and Number of Detec_ons Above EPA Reg_n 9

\_ Re_den_ and Industd_ PRGs - _ _er I Inves_gaUon
/

Numb_ _
Sam_ Numb_ _ _n_ _ D_e_o_ A_ D_e_o_ A_

Anal_ An_ a Detec_ons De_c_on (%) Re_den_ PRGc I_u_d_ PR_

_Bu_none 77 2 2.5 0 0

2-Hexanone 77 6 7.8 0 0

_M_h_P_ _ 1 1.3 0 0

T_uene 77 17 22.1 0 0

Phen_ 77 15 19.5 0 0

TPH as Motor _ls 77 14 18_ " _

TPH as Dies_ Fuel 77 5 6.5 _ _

TPH as Gas_e 77 1 1.3 _ _

P_m_ 77 4 _2 0 0

N_ 77 77 100 _ _

aNumberofsam_es angled _r _e spedfied an_e exdu_ng 8 _
_No PRG;_em_m, _ _m_ _s _
c__ _ _ _ E_ _n 9 P_
% = _
COPCs= _e_ _ p_en_ _n_m
E_ = U_d S_ _mnm_ Pm_on Agen_
PRG = p_awmm_i_ _
_ = mm_ _n
_H = _ _um h_m_s
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December 20_ __/ Final Phase fl RL IR_'_._" I Nature and Extent of _ ._m_ation

Table 4-14: Minimum and Ma_mum Concen_a6ons of Detected An_es - _ _er I Sam_ing

PRGs _k_ _mum _n and Dep_ _ _mum Ma_mum
An_e Re_den_ Indu_d_ C__n Conce_on C_n _n _d De_h _ Ma_mum Conce_on

VOCS _kg)

_Bu_none 22,311,200 113,264,400 6 J DP49, 1_ _ bgs 9 J DP29, 1.5 _ bgs

2-Hexanone - 20 J DP27 _up_ 5 _ bgs 50J DP3_ 5 bgs

_M_n_ne 2 J DP24, 1_ _ bgs 2 J DP24, 1_ _ bgs

T_uene 520,000 520,000 0.3 J DP39, 5 _ bg_ and DP34 0.7 J DP20, 1.5_ bgs; DP40, 1_ _ bgs; DP46, 1.5 _
_up), 5 _ bgs bgs; and DP51, 1_ _ bgs

SVOCs _kg)

Hy_oca_ons _kg)

TPH as M_ _ 5 J DP18, 1.5 _ bg_ DP49, 1.5 24 DP30, 1.5_et bgs
_ bgs;and DP3_ 1.5 _ bgs

TPH as D_s_ Fu_ 3 J DP19, 1.5_ bgs;DP44, 5 _et 7 J DP30, 1.5_ bgs
bgs;and DP31, 1.5 _ bgs

TPH as Gas_e 0.1 J DP30, 1.5_ bgs 0.1 J DP30, 1.5_ bgs

Perchlorate and Ni_e _k_

Ni_a_emh_ I 7,820 102,200 32_3j DP33_P36' 1_ _ bg___ bgs 10,900_10 I DP33_P27_'_ bg_bgs

= No PRGs av_e
p_ = mi_ogmms p_ _ogmm
bgs = _w gmu_ _
dup = _i_e _m_
J = _e concenka_onis an es_m_ed v_ue
m_ = mi_mms p_ _mm
PRG = p_a_ _m_i_ goal
RI = mme_ _g_
SVOCs = _e o_m_u_s
TPH = _1 p_m _dm_s
VOCs = v_a_e o_an_ compounds
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SVOCs

_losives Residues

pH



D_emb_ _06 Fin_ _e fl _ _P _e 1 Natureand E_e_ _ C_m_a_n

Ta_e 4_ Frequency of Detec_on of the COPCs and Number of D_ecUons Above EPA Region 9
i Res_en_ and Industrial PRGs - RI _er II I_g_on

Number_
Samp_s Number_ F_ _ De_ns Above D_e_o_ Abo_

Anal_ A_I_ a Detec_ons De_c_on (%) Re_den_ PRGc Indust_alPR_

Ace_ne 33 1 3 0 0

Benzene 33 3 9.1 0 0

Chb_ 33 11 33.3 0 0

E_n_ 33 3 9.1 0 0

Te#ach_m_hene 33 1 3 0 0

T_uene 33 8 24_ 0 0

X_ene& Tot_ 33 3 &l 0 0

2_m_ _ 4 15.4 0 0

_M_h_nap_h_ene 26 3 11.5 _ _

_s_e_he_) 26 5 19_ 0 0
Phth_ate

_m_u_ Ph_a_ 26 10 3&5 _ _

Naph_ene 26 3 11o5 3 3

n- 26 6 23.1 0 0

TPH as MoOr_ 32 26 81.2 _ _

TPH _ _ Fu_ 32 15 46.9 _ _

TPH as G_ne 32 3 9_ _ _

1__ 26 1 3.8 0 0

) Pemh_ 26 6 23.1 0 0
/ 1__e _ 1 3.8 0 0

Ni_ 26 26 100 _ _

_Number_ _m_es _d _r _e spedfied an_, excludingdupli_es ff an_
_No PR_ _em_ _ _m_ _s _
_m_ _s m_e _ _A _n 9 PR_, _ _ _a_ _ _i_ C_m_ M_ PRG _s _ _
_m_ _ _ _ _ _y _m _ _n E_ _n 9 P_
% = _
COPCs = _e_ _ po_n_ _n_m
E_ = U_d S_s En_mnm_ Pm_ Agen_
PRG = p_aw mme_on goal
RI = mm_ _g_
_H = _ _m h_m_s
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Table 4-17: Minimum and Ma_mum Concen_a_ons of Detected An_ytes - RI _er II Investigation

PRG _kg) M_imum Locationand De_h _ M_imum Ma_mum
An_e Re_den_ Indus_ Concen_ation Conce_tion Concen_ation Location and Dep_ _ Ma_mum Concen_ation

VOCs _k_

Ac_one 1_12_570 5_321 _00 8700 J Trench34, LE182, 6 _ bgs 8700 J Trench34, LE182, 6 _ bgs

Benzene 643 1410 36 J Tmnch34, LE182, 6 _ bgs 610 J Trench 29_ LE171, 3 _ bgs

Ch_rm 941 2,000 0.5 J Trench 23, LE167, 1.5 _ bgs 0.9 J T_nch 2_ LE176, 3 _ bg_ and T_nch 3_
LE177, 3 _et bgs

_h_benzene 395,000 395,000 240 J Trench 34, LE184 _uN, 10_ bgs 14000 Trench 34, LE181, 2 _ bgs

T_Bc_ome_ene 484 1309 2 J Trench 33, LE177, 3 _ bgs 2 J Trench 3_ LE17_ 3 _ bgs

To_ene 520,000 520_00 0.5 J Trench 23, LE16_ 13 _ bgs 41000 Trench 3_ LE181, 2 _ bgs

X_enes, Tot_ 271,000 420,000 1500 J Trench 34, LE184 _up), 10_ bgs 98000 Trench 34, LE181, 2 _ bgs

SVOCs _k_

2_-_n_uene 120,000 1_000_00 120 J T_nch 17, LE174, 2 _et bgs 7000 T_nch 23, LE167, 1.5 _ bgs

_Me_naph_ene 18000 Trench 3_ LE 182, 6 _ bgs 270000 Trench 34, LE 181, 2 _ bgs

_s(2-e_ylhex_) P_h_a_ 34,700 123,000 73 J Trench 48, LE187, 2 _ bgs 420 J Trench 15, LE162, 1 _ bg_ and Trench 23,
LE167, 1.5 _et bgs

Di-n_utyl Ph_e 69 J Trench 1_ LE166, 1.5_ bgs 307000 Trench 23, LE167, 1.5_ bgs

Naph_ene 1,700 4,200 9900 Trench 34, LE182, 6 _et bgs _28000 Trench 34, LE181, 2 _et bgs

nm_oso_phen_amine 99,300 352,000 1300 Trench 174, 2 _ bgs 66700 Trench 23, LE167, 1.5_ bgs

Hyd_carbons (m_kg)

TPH as M_or _ls 4 J Trench1_ LE166, 1.5 _ bgs 69 T_nch 57, LE 189, 3 _ bgs

TPH as D_s_ Fuel 4 J Trench 66, LE199, 4 _et bgs 37000 Trench 34, LE181, 2 _et bgs

TPH as Gas_ine 170 J Trench 34, LE184 _up), 10_ bgs 1600 J Trench 34, LE181, 2 _et bgs

Ex_os_es ResCues _kg)

1,  n obenzene16,100162,000I t T nch2    171,3  b0I 630 I T och29 L 171,3  b
PercNo_ and N_rate (m_kg)

Pe_h_m_ 7,820 102,200 22 Trench31, LE185, 8 _ bgs 1600 Trench 34, LE182, 6 _et bgs

N_a_ - 490 Trench34, LE 184 _u_, 10_ bgs 52,700 Trench 33, LE 177, 3 _ bgs

Note_
Conce_B_ons _ BOLD ITAMCS _dica_ va_es above Me C_ifomia Modred Industrial PRG

=PRG n_ available
p_kg = microg_ms per _g_m
bgs = be_w ground surface
dup = du_c_e sam_e
J = the concen_a_on is an es_ma_d v_ue
m_kg = mi_g_ms p_ _g_m
PRG = preliminaw mmediation goal
RI = _med_ investigation
SVOCs = sem_a_o_a_ccompounds
TPH = _tal petroleum hydmca_ons
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VOC$

Hyd_ca_ons

Gene_l Chem_t_

letls

_um_um 7_000 10_000 14,800 m_kg _030 J _0 J _590 J _030 J 4,490 J _300 J 2,180 J 4,230 J
A_m_y 31 410 3.06 m_kg 3.3 U _3 U 3.3 U 0.17 UJ _5 U _3 U _3 U 3.2 U
A_e_c 039 1.59 686 m_k_ _82 _62 UJ _78 0.69 UJ 1 _38 UJ 04 UJ G51 UJ
Barium _375 6_578 173 mg_g 2_1 2_3 28.2 2_2 37.9 2_8 21.3 2_3
Be_mm 154 1_941 0._9 m_kg 0.17 _19 _17 G18 _75 0.24 O19 G22
C_um 37 451 Z35 m_kg 0.089 _8 UJ !G037 UJ 0037 UJ _034 UJ 0028 UJ G079 G15
Ca_um 46,000 m_k_ 1,690 J _030 J =1,980J 1_970J _670 J _ 100 J 2,930 J 3_800 J
C_o_um 211 448 2_9 m_k9 3 3 _3 3.2 2.7 2.2 1.5 Z5
Cob_ 903 1_21 698 m_k_ 12 1.2 1.5 1.4 1.9 _58 0.6 1.1
Copp_ 3,129 4_877 105 m_kg 37.6 1.2 1.1 UJ 1.1 UJ 053 UJ 038 UJ _35 UJ 042 UJ
_on 23_463 10_000 1_400 'm_k9 2_60 J 2_600J _140 J 3,220 J _090 J _020 J 1,590 J _250 J
Lead 150 800 1_1 m_k_ 42 1.8 1.6 1.6 1.5 0.83 I_97 1.4
M_n_m 8_370 Im_kg 1_100 1,070 1,030 1_060 968 842 326 1_180
Manganese 1_762 1_458 291 !m_k9 39 37.2 392 394 15.8 17.6 17.3 104
M_cu_ 2_5 307 022 _kg 053 0062 3.039 0045 G084 0039 _038 0.043
N_k_ !_564 2_439 15.3 _k_ 1.3 1.4 1.6 1.6 1.2 G47 _43 G77
P_ass_m 4,890 _kg 1_40 268 292 309 129 365 374 1_00
S_e_um 391 _110 032 _kg O2J G22J D21 J 033UJ G35UJ G33UJ _33UJ 026J
So,urn 405 _kg 1_810J 30.9 UJ 37A UJ 3_8 UJ 85.8 J 56.1 UJ 336 UJ 4_1 UJ
Vana_um 78 1,022 71.8 _kg 4.3 51 _9 6 3.9 3.9 _5 &5
_nc 2_463 10_000 77.9 _kg 89 J 66 J _4 J 64 J _6 J 5.2 J 5.7J 9.8 J
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December 2006 Final Phase fl RL IRP Site 1 Nature and Extent of Con_m_ation

Table 4_9: F_quency of Detec_on of the COPCs and Number of Detec_ons Above EPA Region 9
\

Residen_ and Industrial PRGs - _ _ _ _g_

Numb_ _ _n_ _
Sam_es Numb_ _ De_c_on Detec_onsAbo_ Detec_onsAbove

Anal_ A_I_ _ D_e_o_ _) Res_en_ PRG_ Indus_ PRG_

_h_e 7 4 57.1 0 0

T_uene 7 2 28.6 0 0

X_, To_ 7 4 57.1 0 0

2- 7 5 71A 0 0
M_h_naph_a_ne

Naph_a_ne 7 5 71A 4 4

TPH as _es_ Fu_ 7 7 100 _ _

TPH asGas_e 7 6 85.7 _ _

Pemh_m_ 7 3 42.9 0 0

_,__ 7 7 1_ 0 0

RDX 7 6 85.7 1 0

Ni_ as N 7 7 100 _ _

_ Numb_ _ _m_ _ _ _e spedfied _ _ _s ff_
_ No PR_ _em_m, no _m_ w_ made.
cComparison _s _ _ E_ Re,on 9 PRG_ _ _r _p_e _ _ _a M_d PRG _s us_ _r
_m_ _ _n_ _ _ _y morn p_e_ _ EPA _ 9 PRG
% = p_
E_ = U_d S_s En_mnme_ P_e_ _
PRG = p_aw mm_n _al
RDX = ___mi_
RI = mm_l i__

\ _H = _ _m h_m_s
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December 20uo _" _ _e fl R_ _ _m _d _ _L.__m_a_n

Table 4_0: Minimum and Ma_mum Conce_ons of Detected An_es - RI _er III-A Inves_g_ion

PRG _) _mum Lo_on andde_h _ Ma_mum
Ana_e Re_den_ Indu_d_ Concentration Lo_tion and De_h _ _mum Con_tion Ma_mum Con_ntration Concen_a_on

VOCs _kg)

E_benzene 395,000 395,000 240 J B-l, LE209, 15_et bgs 2600 J B-l, LE211, 20 _et bgs

T_uene 520,000 520,000 330 J B-l, LE211, 20_et bgs 440 J B-l, LE207, 5 _ bgs

X_enes, To_l 271,000 420,000 830 J _1, LE209, 15 _et bgs 17000 J B-l, LE211, 20 _ bgs

SVOCs _g_

_Me_naph_enNeaph_ene 1,700 4,200 I 2382_ B-1B-'1'LE214L'E214'35_e3 t5 _et bgbsgS ] 7500406000 B-1B,.1' LE211L,E211,20_e2 t0 _et bgbSgs
Hydmc_bons (m_k_

TPH as _esel Fuel 4 J _1, LE213, 30 _et bgs 19000 B-l, LE211, 20 _et bgs

TPH as Gas_ine 0.03 J _1, LE213, 30 _ bg_ B-l, LE214, 35 _ bgs 710 J B-l, LE211,20 _ bgs

Ex_os_es ResCues (PRGs and all conce_ons in _k_

2_,_Td_k_uene 16,000 57,000 293 B_, LE210, 15_ bgs _u_ 7,860 B-l, LE207, 5 _et bgs

RDX 4,420 15670 251 B-l, LE213, 30 _ bgs 1_000 B-l, LE207, 5 _ bgs

P_c_o_ and Nit_ _kg)

PemN_Neika_as N 7,82.0 102,200 t 351040j B'IB"'1'LE212k'E209' 2155_bgles_ bgs 2804030 B-1B'-1' LE213k'E212'3205_bgles_ bgs
Note_
Con_m_ons _ BOLD _ _lues above _e EPA Re,on 9 _ C_ifom_ Modred Res_e_ PRGs.
Con_ntratio_ _ BOLD ITALICS indicate values above the EPA Re_cn 9 _ CaliforniaMcdified IndLstdal PRGs.

= PRG n_ av_e
p_ = m_mgBms p_ _gmm
bgs = b_ow ground surface
dup = dupli_te sam_e
EPA = UN_d S_s En_mnmen_ Pm_on Agency
J = _e concentration _ an es_m_ed _lue
m_ = _gmms p_ _¢gBm
PRG = w_minaw mmediation go_
RDX = _dotrimethylenetri_tramine
RI = mmedi_ _g_on
SVOCs = sem_aBe o_a_ccompoun_
TPH = fot_ petr_eum hydrations
VOCs = volatile o_anic compounds
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December 2006 Final Phase fl RL IRP Si_ 1 Nature and Extent of Contamination

/ Ve_fic_n of Perchlorate Study

During this Smd_ _g_ soil _mpks and one dupfic_e w_e c_k_ed from d_s of _pm_m_Ey
1.5 _et to 4.5 _et bgs _d _ _r SVOCs _ables 4-9 _d 4-1_. The SVOCsdetected_ the
soil samples_clud_ _ethyl ph_a_e, _-[u_l phth_ate, _d _chlorobe_e _ables 4-9 _d
4-11). D_thyl phth_ate was _tected _ thr_ _mples wi_ conc_ations mn_ng flora _ _g/kg _
250 _gikg. Di_u_l p_h_e w_ _ed _ two samples _ _afions of 71 _g/kg _d
971 _g/kg. H__e_e was _tecmd _ one rumple _ a conc_afion of 220 _g/k_ The
_e_on _d de_h of _e o_y deletion of hexac_oroben_ne _d ma_mum conc_Vafions of
_ethyl phth_e _d _m_u_l p_halale we_ _e same (HA09, 4 _ bgs) _able 4-11). Furth_
_gation _ the _ _ this l_ation was accomp_d during the _ H _d _ 1H fidd
_fi_fi_.

Noneof _e SVOCsd_ec_d exceeded_e EPA Reoon 9 _d_ti_ or _dus_ PRGs_ab]es 4-9
_d4-11).

Phase H RI T_r I SoftSampling

The PhaseH RI Ti_ I _vestigation _v_ved _e c_kction of 77 soil samp_s and _ght dup_c_e
_mples _ 1.5 and5 _ bgs _r an_y_s of SVOCs.The o_y SVOC d_ec_d _ this invcstiga_on
was phen_ (Table 4-12). Phen_ was de_ed _ 15 samples at conccn_ations _n_ng _om 83
pgikg to 1_00 pg/kg (Tables 4-13 and4-14). None of _e detectionsexceeded _e EPARe,on 9
w_de_i_ and_dustri_ PRG _r phen_ (Tab_ _12).

_ Phase H RI Tier H SoftSampfing

Phase H RI Ti_ H soil samp_ng _v_vcd _e c_ction of 26 soil samples and three dupl_e
samp_s _r an_y_s of SVOCs. The_ _mples were _ken _om 0.5 _ _ 10 _ bgs. The SVOCs
detected during this investigation included 2_ini_otoluene, 2-methy_apthalene, BEPH,_m_u_l
phth_ naphth_en_ and n-ni_oso_phenylamine (Table 4-15). 2,4-dini_otoluene was d_e_ed _
_ur samp_s _ concen_ations ran_ng _om 120 _g/kg to 7,000 _g/kg (Tables 4-16 and 4-1_.
2-Methy_ap_ene was detected _ three samp_s at concentrations ranong _om 18,000 _g/kg to
270_00 _g/kg (Tabl_ 4-16 and _1_. Bis _thylhexyl) _h_e was de_ed _ five sampl_ _
concen_ations ranging _om 73 _g/kg to 420 _g/kg (Tables 4-16 and 4-17). Dim_u_l ph_e was
detected in 10 rumples, _ concengafions ranong from 69 _g/kg to 307,000 _g/kg (Tables4-16 and
4-1_. Naph_ene was detected _ three rumples _ concenVations ran_ng from 9,900 _g/kg to
128_00 _g/k_ and _ one dupl_e samp_ _ a concenWationof 10,000 _g/kg (Tables 4-16 and
4-1_. N-ni_osodiphenylamine was detected _ _x rumples at concentrations ran_ng _om 1,300
_g/kg to 66,700 _g/kg (Tables 4-16 and 4-17). Of _1 _e detected SVOC_ o_y nap_h_ene
exceeded its EPA Reoon 9 re_denfi_ and _dustri_ PRGs _ three samples (LE181, LE182,LE183)
and one duplic_e samp_ (LE184) (Table4-15). All _ese samp_s were collected from Trench 34 _
depths ranging fiom 2 W 10 _ bgs. Trench 34 was further investigated during the Phase H RI Ti_
HI _vestigation.

Phase H _ T_r HLA SoftSampfing

Phase H _ _er H_A s_l _g i_ed _ll_g a bo_h_e and c_lecfing _ s_l s_les
0ndu_ng oned_ sa_l_ _m 5 _ _ 35 _ bgs _r anAyfis of SVOCs. 2-

_ Me__e _d n_h_e we_ _ _ fi_ _ (_s _18 and _1_. The
J c_c_ti_s _ _i_ 2_e__e and __e w_e _ ran_d from 32 g_g
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to 75,000 _g/k_ and 28 _gikg to 46,000 gg&_ _spective_. The conc_ations of 2-
me_yln_hth_ene _d not exceed ffs EPA Re,on 9 _ntiM or _d_ PRGs, while _e / \_
naphthMene conc_ations _e_d _ _d_ti_ _d _d_ PRGs _ _ soft samples. The ____
_ samples _at exceeded _e refidenti_ and _d_ PRGs _r naph_alene were c_E_ed _
_ ran_ng fiom 5 m 20 _a b_. The _mples collared _ d_ths _eat_ _ 20 _ b_ _5, 30
_d 35 _ bgs) _d not exc_d _fi_nti_ PRGs _r n_h_e.

&&Z3 PE_EUM H_RO_RBONS

Vefific_n of P_c_or_e _udy

Thirty_ soil _mples _d one dupl_ate sample we_ an_yzed _r pe_oleum hy_o_ons during
the p_rc_ale _fification s_dy. The _o_um hydrocarbons detected we_ TPH _ _esel _d _d
TPH as gasofine _able _. TPH-D was detected _ 12 soil _mples _ken _om the surface up to a
de_h of 4 _ b_ _ables 4-9 _d _1_. TPH as G_oli_ was detected in _ samples token _om
1.5 _et to 4 _et bgs _ables 4-9 _d _10). The _ation r_ges for the detection of TPH as
_esel _d _d TPH _ g_ine were 1 mg/kg _ 27 mgikg _d 0.1 mg/kg _ 0.2 mg/kg, _tively
_able _11).

Ph_e H RI T_r I Soft Sampfingand An_y_s

SevenS-seven _il _mplcs andOght dupl_ates were co11_Wdfor hydrocarbon an_ys_ during _e
Phase II RI Tier I soil investigation.TPH as motor _ls, TPH as _esd _, andTPH as gasoline
w_e d_e_ed _ low concen_afions and _ _lafive_ _w _equend_ (Tabl_ 4-12 and _1_. TPH_
gas_e w_ detected_ one samp_ _ _e concenWafionof 0.1 mg/kg (Tables4-13 and _14). TPH
as _esd fucl wasdetected _ five samp_s, _ concentrationsran_ng _om 3 to 7 mg/kg (Tables4-13

and _1_. TPH _ m_ _ls were de_ed _ 14 _mples, wi_ concen_afions ran_ng from 5 / \

mg/kg to 24 mg/kg (Tables 4-13 and 4-1_. ,\ /

The concen_ation and _equency of de_ction was _gh_ _r hea_ hy&oc_bons _ compared _
_e Hght_ ones. This is mo_ like_ due _ _e relafive_ _gh_ volati_ of _e fight_ hy_oc_bons
compared _ hez_ cn_.

Ph_e H RI T_r H Soft Samplingand An_y_s

Dufi_ _g _d pmh_ 32 s_l _mples and _ dup_ate samples we_ c_ect_ _ d_ths
of 0.5-_m _ 10_ bgs _r _e an_y_s __b_s _able _15). TPH _ mm_ _s w_e mo_
_e_e_y de_c_ _Howed by TPH as _d _ and TPH as _s_ _able 4-1_. The
c_cen_s _ mm_ _ hy_arbons, TPH _ diesel _d, and TPH _ gas_ _n_d _om 4
mg/kg _ 69 mg/k_ 4 mg/kg _ 37,000 mg/kg, and 1_ mg/kg _ 1,_0 mgikg, _tively _able _
1D.

_ou_ _e _equency of detection of _e _ocarbons increased as _e hydr_bom became
hea_eh concen_ations _d n_ _How _s _end. _ g_e_, TPH _ _d _d was d_e_ed _ _e
_e_ coneen_ations, _wed _ TPH as _s_ine and _otor _ _droearb_s _able _15).

Ph_e H RI T_r IH-A Soft Sampling and An_yfis

The Phase H RI _er HPA s_l _gation _v_ved an_yfis of _ght s_l _mples 0ndu_ng one
duplic_ c_ed _om 5 _ _ 35 _ bgs _r hydmca_ons _a_e _1 _. TPH _ _e_l _ w_
d_d _ all _e samples _ concen_atio_ ran_ng from 4 mg/kg _ 19_00 mg/kg (Tabl_ _19 and
4-2_. TPH as _soline _as _tec_ed _ six _mples _ conc_ations ranging from 0.03 mg/kg _ / _
710 mg/kg (Tables 4-19 and 4_. ;\_fl
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_ &&_4 EXPLOSIVESRESIDUES

J Vefific_n of Perchlorate Study

Explosives _s_u_ were not detected _ any of the _mples above _po_ing limRs during _e
P_c_om_ VerificationStudy.

Pha_ H RI Tier I SoftSampling and An_y_s

Exp_ves re,dues wew not detected_ anyof _e _mples above_po_ing limits during_e Phase
II RI Ti_ I soil _vestigation.

Ph_e H RI Tier H Soft Sampfing and An_y_s

The only _e _ _e explo_s re,dues _oup detected during _e Phase II RI _er H soil
inve_gation was 1,3-dini_obenzene (Table _15). Of _e 26 _mples an_yze& 1,3-di_obenzene
was d_ec_d _ one sample at a con_ntration of 630 _gikg, which is well bdow the EPA Re,on 9
res_entiM and _dus_M PRGs for this _mpound (Tables _16 and _1_.

Phase H _ Tier H_A Soft Samplingand An_y_s

D_ng _e Phase II _ _er _-A _g_o_ _o e__ _ we_ detected _ _e sob
s_les - 2A,6__ _d _X ff_e _18). 2A,__ was de_ed _ sev_
s_s, _ __ mn_ _m 293 _g _ 7,860 _ _ _19 _d _2_. _ was
detected _ fix s_s, at c__s _g _m 251 _g to 14,000 _g _ _19 _d
_2_. F_ 2A,6__, _ detections we_ bd_ EPA _on 9 __ and _d_fl
P_s. For _ _ detections we_ bdow _s_ PRGs. The _fid_ti_ _ _r _ was

) exceeded _ o_y one _ _0_ c_ed _ 5 _et b_.
/

• 115 GENE_L CHEMISTRY

Ve_fic_n of PercMor_e Study

D_ng _e Ver_cafion _ Perchloraw _u_ 43 s_ samp_ were c_k_cd _c_ one
dup_c_ forp_c_o_te an_ _able _9). Elevenof _ese sampks w_€ collected_m dcp_s
ran_g _om 5 _et to 35 _et bgs, d_ _€ _on _ mo_ w_s. _e remaining32 s_l
samp_ were c_k_cd _m _e sur_ce to _€ d_ of 4.5 _et bgs. Of _€ 43 sampks an_€_
only foursamples showed _le concen_ons _orate _ables _9 and_1_. _e dep_
_ _€ d_ccdons ran_d _m zero_ce s_ sampk_ to 4 _et bgs, and_€ concen_ationsranged
_om 29 _g to 320 _kg _ables 4-9 and 4-11). The maximumconccn_afion _20 _ of
_ora_ was detected _ _€ s_ce s_ _mple _ken _om a location SS02 _able 4-11).
_rc_ora_ was not d_ec_d _ovc the rcpo_g 5mit _1 _g to 25 p_ _ any of _e 11
samp_ taken_om 5 _ct to 35 _ bg_ during_e _on _e mon_fing wells.

_1 detectedperc_or_e concen_ations were b_ow _€ EPA Re,on 9 re_d_fi_ and _dus_
PRGs.

_ s_ samp_ _d one d_e samp_ were c_k_ed _r _e an_y_s of _te d_ng _e
_rc_ora_ V_on Sin@ _lc 4_). Of _esc _ samp_ _x showed _W_le
concen_ations_ni_atc _ables 4-9 and4-1_. _e ma_mum and_mum detect_ concen_ations
_r _e were 246 _g and2,700 _ respectively_able 4-11).

/ _e _ _s_ samp_ c_c_d d_ng _s Sm_ ran_d _om 5._ to 8.97 _able _.
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Phaw H RI Tier I Soft Sampling and An_y_s

The Phase H RI Tier I s_l _vesfig_n _voNed the collection of 77 soil samples and _g_ _ _
du_es _r p_c_a_ an_y_s _ _p_s of 1.5 _ and 5 _ bgs (Table 4-1_. Perc_orat_was \---_
det_d m _ soil sampMsm concen_ations ran_ng flom 33 _g/kg _ 910 _g&g (Tables &l_ 4-
13, and 4-1_. None of the detections exceeded _e EPA Re,on 9 refidentiM or _d_M PRG_r
pe_ora_

NiVate an_y_s was performed on 77 s_l _mples, all of which showed de_ab_ _tmte
concen_ations (Tables 4-12 and 4-13). The mi_mum and ma_mum detected concen_ations _r
_V_e w_e 320 9g/kg and 10,900 _g/kg,_ectivdy (Table _1_.

The pH of _e s_l samp_s coll_d during Phase H RI T_r I samphng r_ged _om 5.01 _ 9.64
(Table _1_.

Phase H RI T_r H SoftSampling and An_y_s

During t_e Ph_e H RI Ti_ H s_l _mplin_ 26 samples and t_ee duplicate rumples we_ Collected
from dep_s ran_ng from 0.5-_m to 10 _et bgs _r an_y_s of pem_orate (Table 4-15_ _ve
_mples showed det_bb pe_hlomte con_nVation_ with minimum and ma_mum concentrations
of 22 pg/kg and 1,600 pg/k_ _sp_tive_ (Tables 4-16 and _17). None of _e detections exceeded
the EPA Re,on 9 residential or indus_al PRG _r perchlomm (Table 4-15).

All 26 rumples an_yzed _r _ate had deteaed concen_ations ran_ng from 490 pg/kg to 52,700
_g/kg (Tabl_ 4-16 and _1_.

The pH of_e soil samp_s colored during Phase H RI Tier H _mpling ranged _om 4.06 _ _92 _ -_

(Tab_ _ 15). \' _/"

Pha_ H RI T_r H_A Soft Sampling and An_ysis

The Ph_e H RI _ IH-A soil _vestigation _volved _e col_ction of _ven soil _mples and one
dupl_ate _ de_s ran_ng _om 5 feet _ 35 feet bgs and an_ysis for perc_orate, _a_, andpH.
Perforate was detected _ t_ee sample_ at concen_ations mn_ng _om 140 _g/kg to 430 pg/kg
(Tables 4-18, 4-19, and 4_0). None of _e concen_ations exceeded EPA Re,on 9 _sident_ and
_dustri_ PRGs for pe_ate. Pe_om_ w_ nm d_d above _e _porting limit up _ a dep_
of 20 _et b_. Howeveh _ was detec_d _ _1 rumples collected at de_hs _e_ than 20 f_t bgs
(Table _18 and _gure _. The concentration pro_ of perc_orate wi_ dep_ show an in_
_ concen_afion _om 25 _et to 30 _et bgs _Howed by a decrease _om 30 _et to 35 ka bgs.
Ni_ate was detected _ all _e samples, wi_ con_n_ations ran_ng _om 350 to 2,800 _g/kg (Tables
4-18, _19, and _2_. The pH of soil samp_s cdk_ed during Phase H 1LITier H_A samphng
ranged _om 7.55 to 9.72 (Table4-18).

< XZ 6 METAtS

Ve_ficafion of Perchlorate Study

Eight soil samplesandone dupl_e collec_d _om 1.5 feet to 4.5 feet bgs were an_yzed formeals
during the Perchlora_ Verification Study (Tab_ 4-9). Table 4-21 pro_des the _equency of
detection of m_s. Concen_ations of mo_ metes were less thanbackgroundv_ue_ exceptfor
cadmium,coppeL lea_ mercury,nickel, s_enium, and zinc (Tables 4-9 and 4-22). None of the

m_s exceeded thor EPA Re,on 9 re_denti_ or _dustri_ PRGs except arseni_ Arsenic exceeded _ \
_s re_denti_ PRG in _x soil samples. Howeve_ none of these _x samples had arsenic concentration \_ _/
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\ _e_ _ _ _fi_ b_o_d c__ _ 6.86 m_g _e _. T_ _ w_e__e _m _d m_m c_c_fi_ of_l d_e_ed me_s.

Phase _ _ Tier I _m_ and An_ys_

Se_nU_ s_ _ _d ei_ __ c_md _m 1.5 _ _d 5 _ _s w_e _
_r metes d_ng the Phase H _ _er I s_ h_g_ _e _1_. T_ 4-23 pro_d_ _e
frequency of _ of m_s. C__ of mo_ of _e metes w_e _ss _ _o_d
_s, _c_t _ _fi_, _d_u_ _, m_g_ me_, _c_, _d sde_ _
4-12 _d 4_3). None of _e metes exceeded _e_ EPA Re,on 9 _d_fiM or _d_M PRGs
exce_ _c. Mse_c exceeded Rs _de_iM PRG _ 47 s_ s_s _d _d_M P_ in seven
_. Howeve_ none _e __ti_s _e_ng _d_fiM _ __ _s __ _e
_o_d _se_c _e_ _r _ MCAS _ T_o. T_le 4_ _s_s _e _m _d
m_i_m concen_ation of M1_e detected m_s. R e_ be _s_ed _ most of _e m_i_
c_fi_ of_e m_s w_e _s_ _ _e _c_ D_2, _ 5 _ _

Phase H RI Ti_ H Sampfing and An_y_s

TwenU s_ soil samples and t_ee duplicates collected _om _5-_ _ 10 _ bgs we_ an_yzed for
metes during _e Phase _ RI Ti_ H soft investigation (Table _15). Tab_ 4_5 pro_des _e
_equency of detection of m_s and Table 4-26 p_s _e range of deleted concen_ations for all
• e m_s. Meals th_ exceeded back_ound levels _dude _uminum, antimony, _c, barium,
beulfium, _dmium, copper, iro_ 1_ me_ury, _ckel, poms_um, sele_um, silva, so_um,
• allium, and _nc. EPA Re,on 9 _denti_ an_or _d_ PRGs were exceeded for _um_um,
antimony, _senic, cadmium, copper, 1_ _allium, and _nc. Aluminum, _dmium, copper,
• allium, and _nc each exc_ded _ek _denti_ PRG _ only one soil sample. Lead exceeded Rs

_ _denti_ PRG _ t_ee soil samples and Rs _dus_ PRG _ one soft samp_. Arse_c exceeded i_
/ _demial PRG _ 18soil samp_s and its _d_ PRG _ two _mples. However, Form_ MCAS

_ To_ b_k_ound concen_ation for _senic was exceeded _ o_y one soil samp_.

Tab_ _26 p_sents _e m_imum and ma_mum concentration of meals _¢led during Ph_e H RI
_i_ H _mplin_ R can be obeyed _ the maximum concen_afions of _w meals exceed the EPA
Reoon 9 _fidenti_ _or _dus_ PRGs. The m_ori_ of _e mi_mum concentrations _e
_s_cted _ the _tion _ Trench 27, _ 1-_ bg_ and _e m_ofiU of the ma_mum
concen_ations are res_cted _ _e _cation _ Trench 33, _ 3 _ b_.

Ph_e H RI T_r HI-A Sampfing and An_y_s

Seven s_l samp_s and one dupl_ate we_ collected _r metes an_y_s during Ph_e H RI Ti_ HI-A
soil _mpling and analy_s (Table _18). The samples we_ collected from depths ran_ng from 5 feet
to 35 _ bgs. TabM 4-27 pro_des the _equency of detection of m_Ms. Concen_ations of m_t of
• e m_Ms w_e Mss _an _e back_ound value_ except for be_l_um, coppeL me_ury, and so,urn
(Tables 4-18 and 4_. None of the metMs exceeded _6r EPA Reoon 9 _MdentiM or md_tri_
PRGs except _c. Arsenic exceeded _s _fidentiM PRG _ three samples. However, none of these
three sampl_ had a_e_c concen_ation _e_ _an its e_abfi_ed back_ound of 6.86 mg/kg (Table
_1_. TabM _28 p_ms _e mi_mum and maximum conc_ation of all detected m_Ms.
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Table 4-21: F_quency _ Betec_on of the _et_$ and Number of Detec_ons Above EPA Region 9
Re_den_ and _dustd_ PRGs - Perchlorate Inves_ga_on

. ./ D_e_ons
Numb_ _ R_uen_ _ above De_ions
Sam_es Number of D_e_on Res_en_ Above Indu_d_ De_c_ons Above

Ana_e _a_" De_bns (%) PR_ PRG_ Backg_und

Metes

_um_um 9 9 100 0 0 0

A_mony 9 1 11.1 0 0 0

A_en_ 9 7 77.8 7 0 0

Badum 9 9 100 0 0 0

Be_m 9 9 100 0 0 0

Cadm_m 9 5 5&5 0 0 2

C_dum 9 9 100 -c -c 0

Chmm_m 9 ' 9 100 0 0 0

Cob_t 9 9 100 0 0 0

Copper 9 8 8&9 0 0 4

Imn 9 9 100 0 0 0

Lead 9 9 100 0 0 3

Magne_um 9 9 100 .c _ 0

Manganese 9 9 100 0 0 0

Memu_ 9 6 66.7 0 0 4

N_k_ 9 9 100 0 0 1

Po_s_um 9 9 100 _c _ 0

S_e_um 9 4 _A 0 0 3

S_ium 9 3 33.3 .c _ 0

/ Vana_um . 9 9 100 0 0 0

_nc 9 9 100 0 0 4

No_
aNumber _ sam_s ana_ _ _e _eci_d ana_ induing _s ff an_
"Com_on _s ma_ _ EPARein 9 PRGs. For aBe_& d_e_on lim_ _ some sam_ ex_ i_ r_ide_

and_r _dus_ PRG. These samples we_ n_ _un_d.
cNo PR_ _e_, no _m_on was m_&
% = _r_
EPA = Un_d S_es En_mnmen_l Pm_on A_n_
PRG = p_a_ mm_n goal
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Table 4-22: Minimum and Maximum Concentrations of Detected Metals - Perchlorate Investigation
PRG (mg/kg) MCAS El Toro Minimum

Background (0.95 Concentration Maximum Location and Depth of Maximum
Analyte Residential Industrial Quantile) (mg/kg) (mg/kg) Location and Depth of Minimum Concentration Concentration (mg/kg) Concentration

Aluminum 76,000 100,000 14,800 3580 HA01, 4 feet bgs 7290 HA08, 3.5 feet bgs

Antimony 31 410 3.06 1.2 HA09, 4 feet bgs 1.2 HA09, 4 feet bgs

Arsenic 0.39 1.6 6.86 0.7 HA09, 1.5 feet bgs 1.1 HA04, 3.5 feet bgs

Barium 5,375 66,578 173 30.1 HA01, 4 feet bgs; and HA06, 4.5 feet bgs 54.1 HA09, 1.5 feet bgs

Beryllium 154 1,941 0.669 0.16 HA09, 1.5feet bgs 0.36 HA01, 4 feet bgs

Cadmium 37 451 2.35 0.26 HA07, 1.5 feet bgs 5.2 HA04, 3.5 feet bgs

Calcium 46,000 2090 HA01, 1.5feet bgs 12800 HA06, 4.5 feet bgs

Chromium 211 448 26.9 1.8 HA01, 4 feet bgs 5.2 HA09, 4 feet bgs

Cobalt 903 1,921 6.98 0.67 HA01,4 feet bgs 1.5 HA04, 3.5 feet bgs

Copper 3,129 40,877 10.5 1.9 HA08, 3.5 feet bgs 234 HA09, 4 feet bgs

Iron 23,463 100,000 18,400 2190 HA01, 4 feet bgs 4730 HA06, 4.5 feet bgs

Lead 150 800 15.1 0.68 HA01,4 feet bgs 133 HA09, 1.5 feet bgs (dup)

Magnesium 8,370 993 HA09, 1.5feet bgs (dup) 1350 HA08, 3.5 feet bgs

Manganese 1,762 19,458 291 25.6 HA01,4 feet bgs 84 HA04, 3.5 feet bgs

Mercury 23.5 307 0.22 0.074 J HA04, 3.5 feet bgs 10.6 HA09, 1.5 feet bgs (dup)

Nickel 1,564 20,439 15.3 0.84 HA01, 4 feet bgs 96 HA04, 3.5 feet bgs

Potassium 4,890 430 HA01, 4 feet bgs 769 HA04, 3.5 feet bgs

Selenium 391 5,110 0.32 1.4 HA07, 1.5 feet bgs 1.8 HA06, 4.5 feet bgs

Sodium - 405 66.5 HA09, 1.5feet bgs (dup) 149 HA09, 4 feet bgs

Vanadium 78 1,022 71.8 4.1 HA01,4 feet bgs 6.7 HA04, 3.5 feet bgs

Zinc 23,463 100,000 77.9 5.7 HA01, 4 feet bgs 772 HA04, 3.5 feet bgs
Notes:
Concentrations in BOLD indicate values above the EPA Region 9 Residential PRGs.
bgs = belowground surface
dup = duplicatesample
EPA = United States Environmental ProtectionPgency
J = the concentration is an estimated value
MCAS = Marine Corps Air Station
mg/kg = milligramsper kilogram
PRG = preliminary remediation goal
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\ Table 4_3: FRquency of Detec6on of the Metes and Number of Detec_ons Above EPA Region 9
_ Residen_al and Industrial PRGs - Phase II _ _er I _g_

/
D_e_o_

Numb_ of Frequency Abo_ De_s
Sam_es Numb_ _De_ Re_denS_ Above Detec_onsAbove

Ana_e An_e_ D_e_s _) PR_ Ind_ PR_ Ba_gmu_

M_s

_um_um " 85 85 100 0 0 0

A_en_ 85 67 78.8 47 7 0

Badum 85 85 100 0 0 0

Be_lium 85 81 95.3 0 0 1

Cadm_m 85 24 28.2 0 0 1

C_dum 85 85 100 _ _ 1

C_o_um 85 85 100 0 0 0

Cob_t 85 85 100 0 0 0

Copper 85 70 82.3 0 0 1

I_n 85 85 100 0 0 0

Lead 85 85 100 0 0 0

Magne_um 85 85 100 _ _ 0

Manganese 85 85 100 0 0 1

Me_u_ 85 61 71.7 0 0 1

_ 85 82 9_5 0 0 1

Po_m 85 85 100 _ _ 0

See_um 85 3 3.5 0 0 2

\ S_m 85 37 43.5 _ _ 0

_ ThOrium 85 1 1.2 0 0 0

Vanad_m 85 85 100 0 0 0

_nc 85 85 100 0 0 0

__mb_ _m_s _ _ _ s_ ana_ _g _ _
_Comparison_s m_e _ EPARe,on 9 PRG_ F_ ame_ d_e_on limi_ _r some _m_ _ _ _

and/or indus_ PRG. _e _m_s _m _ _.
c_ _ _ no __ _ _
% = _
E_ = U_ _a_s En_mnm_ P_e_ _
PRG = p_a_ mme_ _
RI = mm_ _n
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Table 4.24: Minimum and Ma_mum Concentra_ons of Detected Metes - Phase II RI Tier I Investigation

PRG (m_kg) Ma_mum
MCAS B To_ Backg_und Minimum LocaUonand De_h _ Minimum Concen_aUon Loca_onand De_h _ Ma_mum

An_e Res_en_ Industrial _.95 Quan_e) (mg_g) Concentration (mg_ Conce_tion (m_kg) Concen_ation

Numinum 76,000 100,000 1_800 904 DP55, 5 _et bgs 12800 DP34, 1.5 _et bgs

A_e_c 0.39 1.6 6.86 0.15 DP55, 5 _et bgs _6 DP5_ 5 _ bgs

Badum 5,375 66,578 173 21.2 DP34, 5 _ bgs 129 DP23, 5 _ bgs

BewIHum 154 1,941 0.669 0.047 DP55, 1_ _ bgs 0.99 J DP28, 1.5 _ bgs

Cadm_m 37 451 2.35 0.0073 J DP24, 1_ _ bgs 2.4 DP52, 5 _ bgs

C_dum 46,000 677 DP5_ 5 _ bgs 71000 DP37, 5 _ bgs

C_omium 211 448 26.9 0_7 DP55, 5 _ bgs 16.2 DP52, 5 _ bgs

Cobalt 903 1,921 6.98 0.23 DP55, 5 _ bgs 4.7 DP52, 5 _ bgs

Copper 3,129 40,877 10.5 0.34 DP20, 5 _ bgs _u_ 11.8 DP39, 1.5_ bgs

Iron 23,463 100,000 18,400 697 DP5_ 5 _ bgs 13500 DP52, 5 _ bgs

Lead 150 800 15.1 0.28 DP55, 5 _ bgs 15.1 J DP39, 1.5 _ bgs

Magne_um - 8,370 239 J DP55, 5 _ bgs 6230 J DP52, 5 _ bgs

Manganese 1,762 19_58 291 12.9 DP2_ 5 _ bgs _up) 711 DP26, 5 _ bgs

Me_uw 23.5 307 0.22 0.0062 J DP34, 5 _ bg_ and DP46, 1.5 _ bgs 1.5 DP39, 5 _ bgs

N_kel 1,564 20,439 15.3 0_ DP22, 5 _ bgs 17.3 DP52, 5 _et bgs

P_as_um - 4,890 111J DP32, 5 _ bgs 2830 J DP23, 5 _et bgs

S_en_m 391 5,110 0.32 0.16 DP29, 1.5_ bgs 0.7 DP52, 5 _ bgs

Sodium 405 6.6 J DP20, 5 _ bg_ and DP3_ 5 _ bgs 357 DP50, _5 _ bgs

Thallium 5.16 67 0.42 0.1 DP47, 5 _ bgs 0.1 DP47, 5 _et bgs

Vanadium 78 1,022 71.8 1.8 DP55, 5 _ bgs 38.9 DP52, 5 _et bgs

_nc 23,463 100,000 77.9 1.9J DP55, 5 _ bgs 39.5 DP5205 _et bgs

Notes:
Conce_ons in BOLD ITALICS indicate values above the EPA Region 9 Indu_dal PRGs.

= PRG not ava_able
bgs = be_w g_und surface
dup = du_c_e sam_e
EPA = Uni_d States En_nme_ P_on Agency
J = _e concen_a_onshown _ an es_m_ed value
MCAS = Madne Co_s _r S_on
m_kg = m_ms per _og_m
PRG = p_m_aw _me_afion goal
RI = _med_l investigation
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December 2006 Final Phase fl RI, IRP Site 1 Nature and Extent of Contamination

TaMe 4_5: _equency _ D_e_ion of the Metes and Number of Detec_ons Above EPA Reg_n 9
Re_den_ and Industrial PRGs - Phase II _ _ II Inves_ga_on

/ Fm_ D_e_o_ De_s
Numb_ _ of Abo_ Above
Sam_es Number _ De_on Re_den_ Indusffi_ De_o_ Able

An_e _ De_o_ _) PR_ PR_ Ba_gm_d

Me_

Nu_m 26 26 100 1 1 1

A_m_y 26 5 19 1 0 4

ABen_ 26 23 89 18 2 1

Badum 26 26 100 0 0 3

Be_m 26 24 92 0 0 1

Cadmium 26 26 100 1 0 8

C_dum 26 26 100 0 0 0

Chm_um 26 26 100 0 0 0

Cob_t 26 25 96 0 0 0

Copper 26 26 100 1 0 16
Imn 26 26 100 0 0 1

Lead 26 26 100 3 1 16

Magne_um 26 26 100 J J 0

Manganese 26 25 96 0 0 0

Me_ 26 25 96 0 0 4

Ni_ 26 26 100 0 0 4

Po_s_um 26 26 100 J J 1

\ S_en_m 26 2 8 0 0 1

/ Sider 26 3 12 0 0 3

Sodom 26 10 39 J _ 4

ThrUm 26 1 4 1 0 1

Vana_um 26 26 100 0 0 0

_nc 26 26 100 1 0 14

PRG = p_mm_ _
aNum_r _ _m_ _ _ _e _d a_, _ d_ ff an_
__m_ _s made_ EPA Reg_n 9 PRGs. F_ ame_& d_e_on I_ _r _me _mpl_ _ _ _

_ _ PRG. _e _s _m nd _d.
cNo PRG; _em_m, _ _m_ _s _
% = _
E_ = U_d S_s _mnm_ P_e_ _
P_ = p_ __ _1
_ = mme_ in_g_
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December 200_- j Final Phase fl R_ IR#__._I Nature and Extent of _ .m_afion

Table 4-26: Minimum and Maximum Concentra_ons of Detected Met=s - Phase II RI Tier II Inves_ga_on

MCAS [] Toro
PRG (m_kg) Background M_imum Ma_mum

_.95 Quan_e) Concentration Concenkation Loca_on and Dep_ _ Ma_mum
Analyte Re_den_ Indus_ (m_kg) (m_kg) Location and de_h of MinimumConcentration (m_kg) Concen#a_on

_um_um 76,000 100,000 14,800 2560 Trench 6, LE161, 2 _ bg_ Trench 5& LE188, 3 _et bgs 190000 Trench 33, LE177, 3 _ bgs

AnSmony 31 410 3.06 1 Trench 57, LE18& 3 _ bgs 103 Trench 33, LE177, 3 _ bgs

Ame_c 0.39 1.6 6.86 0.19 Trench 29A, LE170, 5 _ bgs 1_4 Trench 33, LE17_ 3 _ bgs

Badum 5,375 66,578 173 23.8 Trench 29A, LE170, 5 _et bgs 804 Trench 31, LE185, 8 _ bgs

Be_llium 154 1,941 0.669 0.093 Trench 6, LE161, 2 _ bgs 0.67 Trench 59, LE18& 3 _ bgs

Cadmium 37 451 2.35 0.043 Trench 29A, LE171, 3 _et bgs 156 Trench 23, LE176, 3 _ bgs

Caldum 46,000 1540 Trench 6, LE161, 2 _ bgs 22700 Trench 5, LE17& &5 _ bgs _up)

Chmm_m 211 448 26.9 1.7 Trench 27, LE165, 1 _ bgs 171 Trench 23, LE176, 2 _ bgs

Coba_ 903 1,921 6.98 0.73 Trench27, LE165, 1 _ bgs 2 Trench 33, LE177, 3 _ bgs

Copper 3,129 40,877 10.5 2.6 Trench34, LE184, 10_ bgs_up) 16700 Trench33, LE177, 3 _ bgs

Iron 23,463 100,000 18,400 1900 Trench 27, LE165, 1 _ bgs 19900 Trench29A, LE170, 5 _et bgs

Lead 150 800 15.1 4 Trench 27, LE165, 1 _ bgs 1580 Trench33, LE177, 3 _ bgs

Magne_um - 8,370 630 Trench6, LE161, 2 _ bgs 2670 Trench33, LE177, 3 _ bgs

Manganese 1,762 1_458 291 24.3 Trench50, LE191, _5 _ bgs 143 Trench33, LE177, 3 _ bgs

Mercu_ 23.5 307 0.22 0.012 Trench 32, LE17_ 5 _ bgs 1.5 Trench 13, LE166, 1.5_ bgs

N_k_ 1,564 20_39 15.3 0.67 Trench 27, LE165, 1 _et bgs 112 Trench23, LE176, 3 _et bgs

Potas_um - 4,890 254 Trench27, LE165, 1 _et bgs 7940 Trench34, LE181,2 _et bgs

S_en_m 391 5,110 0.32 021 Trench 31, LE185, 8 _et bgs 4.7 Trench33, LE177, 3 _ bgs

Sider 391 5,110 0.539 1.1 Trench31, LE185, 8 _et bgs 5.8 Trench23, LE176, 3 _ bgs

Sodom - 405 52.5 Trench 27, LE165, 1 _ bgs 8760 Trench 34, LE181, 2 _ bgs

Thag_m 5.16 67 0.42 1_2 Trench33, LE177, 3 _et bgs 1_2 Trench 33, LE177, 3 _ bgs

Vanadium 78 1,022 71.8 3.1 Trench59, LE188, 3 _et bgs 11.9 Trench33, LE177, 3 _ bgs

_nc 23,463 100,000 77.9 11.8 Trench34, LE184, 10_et bgs _up) 29100 Trench 23, LE176, 3 _ bgs
N_e_
Concenka_ons in BOLD indica_ values above the EPA Reg_n 9 Re_den6_ PRGs
Concentrations _ BOLD ITALICS indica_ va_es above _e EPA Re, on 9 Indu_dal PRGs

= PRG not available
bgs = be_w groundsudace
dup = duplic_e sam_e
EPA = U_d States En_mnme_ Pm_c_on Agency
MCAS = MadneCorps_r S_on
mg_g = mi_g_ms per _gmm
PRG = prelimina_ remediationgcal
RI = remed_l _vestigation
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D_emb_ _06 Fin_ _e fl _ _P Site I _ _d E_t _ _ntamina_n

_ Tab_ 4_7: Res_en___quencyOJnd _dustd_PRG_etec_°n of the Detecte_PhaseAn_e/__er g_In_g__nd Comparison w_h @A _gi_ 9
/

Fm_ De_s De_s
Numberof of Abo_ Abo_ De_c_ons A_
Sam_ Numb_ _ De_on Re_den_ Indu_d_ Ba_gm_d

An_ A_l_e_ De_c_ons (%) PR_ PR_ C_n_n

M_s

Nu_num 7 7 100 0 0 0

Amen_ 7 3 43 3 0 0

Badum 7 7 100 0 0 0

Be_m 7 7 100 0 0 1

Cadm_m 7 3 43 0 0 0

C_dum 7 7 100 _ _ 0

Ch_m_m 7 7 100 0 0 0

Cob_t 7 7 100 0 0 0

Copp_ 7 2 29 0 0 1

Imn 7 7 100 0 0 0

Lead 7 7 100 0 0 0

Magne_um 7 7 100 J J 0

Manganese 7 7 100 0 0 0

Meow 7 7 100 0 0 1

Nick_ 7 7 100 0 0 0

Po_s_um 7 7 100 0 0 0

Se_um 7 4 57 0 0 0

\ So_um 7 2 29 _ _ 1

S _m 7 7 100 0 0 0

_nc 7 7 100 0 0 0

__m_ _s _ _ _A _ 9 PR_. F_ am_ _ I_ _ _me _m_ _ _ _
and/or_du_d_ PRG. These_ _m n_ _.

cNo PRG;_ _ __ _ made.
% =_
E_ = U_d S_s En_mnmen_l Pm_ _
PRG = p_ m_d_ _
RI = mmed_l inves_ga_on
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December 26.... " Final Phase fl RI, IRI-,.__ _ f Nature and Extent ot \ ._m_afion

Table 4-28; Minimum and Maximum Cencentra_ons of Detected Metes - Phase II RI Tier III-A InvesSgatlen

MCAS [] Tore
PRG (mg/kg) Backg_und M_imum Ma_mum

_.£5 Quantile) Concentration Concentration
An_e Re_den_ Indu_d_ (m_kg) (m_kg) Location and depth of Minimum (m_kg) Location and de_h of Ma_mum

Aluminum 76,000 100,000 14,800 2180 J B-l, LE213, 30 _ bgs 5030 J Be1,LE 207, 5 _et bgs; B-l, LE210, 15 _et bgs _u_

A_en_ 0.39 1.6 6.86 _8 B-l, LE209, 15_ bgs 1 B-l, LE211, 20 _et bgs

Badum 5,375 66,578 173 21.3 B-l, LE213, 30 _et bgs 37.9 B-l, LE211, 20 _et bgs

Be_llium 154 1,941 0.669 0.17 . B-l, LE207, 5 _ bgs; B-l, LE209, 15 0.75 B-l, LE211, 20 _et bgs
_ bgs

CadmNm 37 451 2.35 0.079 B-l, LE213, 30_et bgs 0.15 B-l, LE214, 35 _et bgs

C_dum 46,000 1690 J B-l, LE207, 5 _ bgs 36800 J B-l, LE214, 35 _et bgs

ChromNm 211 448 26.9 1.5 B-l, LE213, 30_et bgs 3.3 B-l, LE209, 15 _et bgs

Cob_t 903 1,921 6.98 0.58 B-l, LE212, 25_et bgs 1.9 B-l, LE211, 20 feet bgs

Copper 3,129 40,877 10.5 1.2 B-l, LE208, 10_et bgs 37.6 B-l, LE207, 5 _ bgs

l_n 23_63 100,000 18_00 1590 J B-l, LE213, 30_ bgs 3250 J B-l, LE214, 35 _et bgs

Lead 150 800 15.1 0.83 B°I, LE212, 25 feet bgs 4.2 B-l, LE207, 5 _et bgs

Magne_um 8,370 626 B-l, LE213, 30 _et bgs 1180 B-l, LE214, 35 _et bgs

Manganese 1,762 19,458 291 15.8 B-l, LE211, 20 _et bgs 104 B-l, LE214, 35 _et bgs

Me_u_ 23.5 307 0.22 0.038 B-l, LE213, 30 _ bgs 0.53 B-l, LE207, 5 _et bgs

Nicke 1,564 20,439 15.3 0.43 B-l, LE213, 30 _et bgs 1.6 B-l, LE209, 15_ bg_ B-l, LE210, 15_ bgs
_up)

P_as_um - 4,890 129 B-l, LE211, 20 _et bgs 1440 B-l, LE207, 5 _et bgs

S_e_um 391 5,110 0.32 0.2 J B-l, LE207, 5 _ bgs 0.26 J B-l, LE214, 35 _et bgs

Sod_m - 405 85.8 B-l, LE211, 20 _et bgs 1810 J B-l, LE207, 5 _ bgs

Vana_um 78 1,022 71.8 3.5 B°I, LE213, 30 _ bgs 6.5 B-l, LE214, 35 _ bgs

_nc 23_63 100,000 77.9 5.2 J B-l, LE212, 25 _et bgs &8 J B-l, LE214, 35 _ bgs
No_s:
Concen#a_ons in BOLD _ca_ v_ues above the EPA Re,on 9 Re_den0_ PRGs.

= PRG n_ av_e
bgs = below g_und surface
dup = du_ica_ sam_e
EPA = Un_ed States En_nmental P_c_on Agency
J = _e concentration shown _ an es_ma_d value
MCAS = Madne Co_s Air S_on
m_kg = m_g_ms per kilog_m
PRG = prelim_a_ _mediation goal
RI = _medi_ _vestigation
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December 2006 Fin_ Phase fl RL _P Site 1 Na_ and E_e_ _ Con_m_ation

_ _&_7 _OX_NS/FURA_S

'- f V_ffic_n of PerforCe _udy

T_ee soft samples _D-110, LD-129, and LD-141) and one dupfic_e sample _D13_ were
submi_ed for _o_n _d _ran _My_s durirg _e Pe_ora_ Verific_en S_dy _able _. The
WHO TEFs w_e used _ c_c_me _e 2,3,7,8- TCDD TEQ _r e_h sample (WHO 199_. The
2#_8_CDD TEQ concen_afio_ w_e brow _e EPA Re,on 9 _d_fiM PRGs _r all _e
_mples _ _.

Phase H RI Ti_ H Sampfing and An_y_s

Seven soil _mples (LE172, LE176,LE177,LE181,LE182, LE183,andLE 187) andtwo dupl_e
samp_s (LE173 andLE18_ w_€ submi_cd_r _oxin andf_an an_y_s du_ng Ph_€ H RITi_ H
_vcs_gations (Table_15). The WHOTEFswe_ used to c_c_e _e 2,3,7,_TCDD TEQforeach
sample (WHO 199_. The _3,7,8-TCDD TEQ con_n_a_on for one _mpk (LE17_ _ken _om
Trench 33 _ 3 _et bgs exceeded_€ EPA Re,on 9 _denti_ and _d_ PRGs (Table 4-15).
The 2_,7,8-TCDD TEQ concen_ationfor SampleLE 187, co_ectcd _om Trench 48 _ 2 _et bg_
exceeded the _sidential PRG (Table _15). The _3,7,8-TEQ concen_afions for all the _maining
samples were well below m_dentiM _nd _dustriM PRGs (Table _15).

• &_8 RADIOLOGICAL CON_MINATION

A HRA and m_o_c_ surve_ we_ performed _ IRP Sile 1 _ _se_ m_o_c_ contamination.
The me_oddo_ and proced_es _r _e s_es _e p_ed _ S_fion 1A.3A; t_s _cfion
briefly summarizes the find_ of_e surveys.

i The HRA conceded _ EOD TrainingRange (IRP Site 1) was not authorized _ _c_ve nuc_ _
_ / m_o_five _dnanc_ and _e _e no confirmed _po_s _ e_den_ of m_oacfive materi_s b_ng

_em _ _e fi_. However, ba_d on _e con_ms _gard_g unsub_anfiatedcomments _
ra_oacfive waste mayhave been _sposed _ IRP SRe 1, the EODTr_ng Rangeshofld be furth_
_v_fig_ed.

As IRP S_e 1 w_ one of _e _s _c_ed _ _e HRA _ being po_ntially radio_c_ impacte_
_o_c_ su_eys and s_l _mpling were performed _ _e _ (We_on 2006). The Station
naturally-occurringback_ound Ra_26 con_n_ation w_ _bfi_ed _ be 1.05pCffgand w_ _ed
_ comp_e _e naturally-occurring back_ound m_afion _vels and _du_ m_o_fi_ _
pmentially impacted _e_.

At IRP S_e 1, out of a tot_ of 710_15 scan survey _a_ngs c_lec_ 3,313 data p_ms were
obeyed _ exceed _e ap_o_m_e scan survey DCGL _r _e s_dded 3finch by 3finch de_ _
the uns_dded 2finch by 2finch de_o_

The Ra_26 concentrations _ 26 s_l samples c_E_ed _om _e _eas wi_ deva_d _an _a_n_
ranged from nondete_ 0ess _an 0A pC_ to 10.10 pCi/_ The average concen_afion of Ra_26
was _fim_ed _ be 1.12pCi/g. During soil rumpling _ IRP Si_ 1, 16 m_o_c_ anom_ies we_
cd_ed and sent m _e lab_amu for an_fiis. Rems within _e anomali_ comprised broken
ceramic _ec_, a m_all_ wi_, a mealie _e, and small _ws. As a _s_t of _e _mpling
pm_, _e Rems were _moved fromthe rite.

The ri_ due to _c_men_l conc_afion of Ra-226 above back_ound of 0.07 p_ (1.12 pCi/g
\ m_us 1.05pC_g), us_g EPA's PRG C_c_ was esfimaled_ be 5.65x10 -6, w_ch _ within _e

.._ !t NCP fi_ managemem range of 10_ _ 10"6. F_ an _c_mem_ s_l concen_afion of 0_7 pCUg
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December 2006 Fin_ _ase fl RL IRP _ 1 _ _d _nt _ _n_m_a_n

Move ba_ound, the RESRAD software _dded a maximum dose of 1.06 mrerrdye_ at 50.1 _s
_r a re_denti_ farmer scenario, which is _ _ _e _gulato_ t_hold _ _ mrem/year. : \

The _s_ of the m_o_c_ sc_ su_eys _d soil _mpling _c_ed _at _cu_ and \_J
_s_bution _R_226 _ IRP S_e 1 is con_ent with _e naturally-occurringback_ound. There_re,
_te eva_ation accompfished _EA) _commendation was made _r IRP S_e 1. This recommendation
_mov_ m_onu_ from _e fist of COPCs at IRP Site 1 _d fu_h_ con_der_n und_
CERCLA.

& & Z 9 SUMMARY OF THENA TUREAND EXTENT OF SOIL CONTAMINATIONAT THENORTHERN AND
SOUTHERNEODTRAiNiNGRANGES

This section _e_s _e summa_ of _e nature _d e_ent of soft con_minafion _ _e No,hem _d
Southern EOD Training R_ges based on _e p_ous s_, _d _e soil _gations condu_
during _e Phase II RI. TAle 4-29 p_s all VOCs, SVOCs, ex_os_ _fidu_, hy&_bons,
_d m_s dme_ed at the No,hem and Sou_em EOD Tr_ng Ranges, _ong wi_ the_ maximum
concen_atio_. _gure 4-2 p_n_ COPCs exceed_g EPA Reoon 9 PRGs _xch_ng m_O.
Ngures 4-3 t_ough 4-6 w_t metals exceed_g back_ound and PRG con_ntrafions.

VOCs detected at _e Nonhero and Sou_em EOD Tm_g Ranges _dude acetone, benzene, 2-
b_anon_ carbon _ac_ofi_, chlo_form, ethylbenzen_ 2_ex_on_ 4-methyl_none, PC_
t_uen_ and xylem. Conc_afions of all detected VOCs were bdow _e EPA Reoon 9 _fidenfi_
and _dus_ PRGs.

SVOCs detected at _e No,hem and SouthernEOD Tr_ng Ranges _ude die_yl phth_ate, _m-
buU1 phth_ate, hexac_orobenzene, phen_, 2,4-d_i_otol_ne, _methylnaphthalene, _s(2-
e_hex_) ph_ naph_ene, and NDMA. Of all _e de_ed SVOC_ o_y n_hthale_
exceeded Rs Califom_-Modified _fi_nfi_ and ind_ PRGs _ seven _cations _igure _2).

Pe_eum hy_ocarbons detected _ the No,hem and Sou_em EOD Tr_ng Ranges _dude TPH i "_!
as mot_ oil_ TPH as _es_ _, and TPH as g_e. Thee are no PRGs _r hy_oc_bons. \ _'
Analyses of soil _mples _r _oxin_furans _c_ed _at the EPA Re,on 9 _fidenfifl PRG of 3.9
ng/kg _r 2,3,7,8_CDD was exceeded o_y in two samples coll_d _om _e No_hern and
So,hem EOD Training R_ges ffable 4-29 and _gure 4_). The EPA Re,on 9 _d_fl PRG of
20 ng/kg for 2,3,_8-TCDD was exceeded _ one samp_.

Exp_fives _fidues de_ed at _e No,hem and Sou_em EOD Training Ranges _dude 1,3-
_Voben_ne, 2A,6-_niVotoluene, _d RDX. All explosives _fidu_ detected we_ bdow _dr
_ecti_ EPA Re,on 9 _d_ PRGs. Residenfifl PRGs w_e flso not _eded except in _e
case _ RDX, for which two s_l samples exceeded _e _fid_fi_ PRG of 4A20 _g/kg _igu_ _.
The maximum _ncenVation of RDX was 14,000 _g/k_

P_c_om_ was d_eaed at low eonc_ations and at low _equ_cies _ _e No,hem and Sou_em
EOD Tr_n_g Ranges. All detections w_e below the EPA Re,on 9 _fid_fifl _d _dus_fl PRGs.
The ma_mum con_nVafion of perchlorate detected at _e No,hem and Southern EOD Training
Ranges was 1_00 _g/kg.

Various metfls we_ de_ed at concenVafions excee_ng _dr _ective MCAS _ Toro
back_ound _es _ _c_o_ _s_bm_ t_ougho_ _e No,hem and Sou_em EOD Training
Ranges _ee Ngures 4-3 t_ough _. A _mpari_n of the concenVafions of metfls wi_ EPA
Re,on 9 refidenfifl _d _dus_fl PRGs _c_ed _ exceV _r _se_c o_y a _w of _e detected
conc_afions ofm_s exceeded_fi_ntifl or _dus_ PRGs ffigu_s 4-3 t_ough 4_ _d T_
_2_. For the subs_ soft inte_al of 0 to 10 _et bgs, _e ma_mum _ction _r lead of 1,580
mg&g exceeds bo_ the Cfli_mi_mo_fied PRG v_ue of 150 mg/kg and _e EPA Re,on 9 PRG
v_ue of 400 mg/k_ Howeve_ _e 95 p_ UCL v_ue of93_ mg/kg is be_w bmh v_ues. " \i
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_/ DP22 HA12 -€- HAND AUGERSAMPLING LOCAT_N
DP36 LE073,1_ RMs

LE10_LE100,1.51_S_sDP37 LE070,LE06_5_bgsl_RbgsDP__ 01-PSS_8ss03&e PONDsuRFAcESURFACESEDIMENTSAMPLINGsoILSAMP_NGLOCAT_NLOCATIONINEPHEMERAL

LE10_5_ bgs _ DP_3 01_15 X HAND AUGER SAMPLING LOCA_ON IN EPHEMERAL POND

DP39 _ 1_ R_s B-1 _ DEEP S_L BO_NG
LEI0_ 5 _ bgs _ 5 _ Ms

LE12L1_ EbgSLE128,5 _ bgsDP46DP47 L_2_ 1_ _Ns,//._._ ._ /;'//_ "_ 2 01-MW210' _-_0_,5LE083'1"5_bgs_bgsDP33_ L---- _" \\LE091,5 _bgsLE085'1"5ffbgsDP_9I_ _i_;_ __ RENDENT_LDETECTEDCONCENTRATIONEQUALS6_6m_PRGDETEC_ONsuTIS BELOWMCAsMM_PRGBuTEQUALSOR_BELowELTORO BACKGROUNDVALUEEXCEEDSMcASELToRoOREXCEEDSEPNEPAREGIONBAcKGROUND9RENDEN_ALREGIoNOF9
L_, 5_s "_-- IR_ S_E 1 BOUNDARY -_ _ VALUE

/ "' _k_ _ _'_ _ DETEC_ONANDINDUST_AL PRGsLIM_ _k_ OR _G_SffPABuT _ BELOW MCAS ELREGIONToROBACKGROUND9 RENDENT_L

"_'_ LE03_ 1_ ff Ms _13_ 5 RMs -__/ _ /

_1 LE_ 5 ff_sDP05 LE13_///_1_ff bgs/ DP55_ _ /DPS0 DP_-MW206 LE14_ 1.5 _bgsDP41 _ _ __-_!/ _ INDUST_AL PRGsBACKGROUND VALUE ANDDETEC_ON UMIT EQUALS OR EXCEEDS THEMCASEpA REGION 9 RESIDEN_AL ANDEL TORO

_"_ LE011,5 ff bgs ..... -\ '- _ , -<_ '_ " / DP52_ " LE147.1.5 ff bgsDP45 INDUSTRIAL PRGsTORO BACKGROUND VALUE AND EPA REGION 9 RESIOEN_AL AND
_ - ; ..... _ _ \ . 3P55

LE036, l_ffbgs _-- _ ? bgs BELOW GROUND SURFACE

_E LE03_ 5 _ bgs DP48 EPA UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

DP08 >_ i _-_- -_--_=_'_/DP53 // ; -_"__ U VAUDATION QUAURER INDICATING THAT ARSENIC WAS NOT

LE01_ 1_ ff _s __ / LE142, 1_ _ _s UJ VAUDATION QUAURER INDICATING THAT ARSENIC WAS NOT
LE02_ 5 ff_s _ _ DETECTED AT THE THRESHOLD INDICATED; HOWEVER, THE LEVEL

_ ,_ STATED IS AN ESTIMATED VALUE

3 DP0_ Phase II Rem_ial Inves_ga_on Final

_ LE003,1.5 _ _s _ "" _ DP56

_ LE135,1.5,_s ArsenicConcentrationsin SoilSamples
LE004,5 _ _s -_ DPI 1 LE136,5 ff _s

_ DP01 _ ..._.,_.s,_0. ; _ ExceedingBackgroundand PRGs- I
DP07 LE001.1.5 " _S _ LEO26,5 ff _S _// _LE016/017, 1.5 ff _s LE002,5 _ _s _ DP14
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Table4-29: Summaryof NatureandExtentof Soil Contamlna_onat No_hern andSouthernTrainingEODRanges
VOC Co.amaZon SVOC Co_am_ation Ex_o_ves ResCuesand Pe_o_ Co.amaZon

Numb_ _ Numb_ _ Numb_ _ Number _ Numb_ _ Numb_ _

De_ns De_ns D_e_ns D_e_ns D_e_ns D_e_ns
Ma_mum Above Above Ma_mum Above Above Ma_mum Above Above

Conce_m_on Re_denti_ _du_ ConcePtion Re_de_l _dus_al Ex_os_es Re,dues and Conce_t_n Re_de_l Indu_dal
VOCs _k_ PRGs PRGs SVOCs _kg) PRGs PRGs P_chlorate Co_a_nation _g_ PRGs PRGs

Ac_one _700 0 0 D_ P_h_e 250 0 0 1,_D_mbenzene 630 0 0

Benzene 610 0 O Di-n-bu_ P_hal_e 3_700 O 0 2,4,_uene 7,860 0 0

2-B_anone 9 0 0 HexacHorobenzene 220 0 0 RDX 1_000 2 0

Ca_on TekacHo_de 2 0 0 Phen_ 1,200 0 0 P_ch_ 1_00 0 0

Chl_oform _9 0 0 2,_n_uene 7,000 0 0

_h_benzene 14,000 0 0 _M_h_nap_ha_ne 270,000 0 0

2-Hexanone 50 0 0 B_2_he_l I P_h_a_ 420 0 0

_M_h_e_anone 2 0 0 Nap_ha_ne 12_000 7 7

T_mchloro_hene 2 0 0 N-N_osod_hen_am_e 6_700 0 0
T_uene 41,000 0 0

X_enes 9_000 0 0

H_dmca_on Co_a_n_n D_ns Co_a_nation M_s Co.amaZon

Numb_ _ Numb_ _ Ma_mum _ Numb_ _ Numb_ _ Numb_ _ Numb_ _ Number_
DeaCons De_ns TCDD To_y D_e_ns D_e_ns D_ections D_e_ns D_ections

Ma_mum Above Above Equ_e_ Above Above Ma_mum Above Above AboveMCAS
ConcePtion Re_de_i_ Indu_ ConcePtion Res_enti_ _dus_ Conce_m_on Res_enti_ _du_ _ Toro

Hy_oca_ons (mg_g) PRGs PRGs _o_ns _kg) PRGs PRGs M_s (m_kg) PRGs PRGs Background

MoOr _1 H_dmca_ons 69 _TCDD 23.7 2 1 _u_num 19_000 1 1 1

TPH as D_s_ FuM 3_000 A_ony 103 1 0 4
TPH as Gas_e 1_00 Ame_c 1Z4 68 9 2

Cad_um 156 1 0 11

copp_ 1_700 1 0 21
Lead 1,580 1 0 19

Thall_m 15,2 1 0 1

_nc 2_100 1 0 17

No_

- = No PRGs;the_for_ nocomparis_n wasmade

pg_g = m_mgmms p_ _am

EOD = ex_o_ve o_nance _spos_

MCAS = Madne Co_s _r _n

mg_g = _g_ms p_ _gmm

ng_g =nanogmmsp_ _am

PRG =pmli_naw Rme_n go_

RDX = (y_dme_ene_nffm_ne

SVOCs = sem_o_tHe o_a_c compounds

TPH =tot_ petroleumhydmca_ons

VOCs = v_=ile o_a_c compounds

_3,7_CDD =2,3,7,8-tetrachl_odibenzmpAioxin
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Deemer _06 Fin_ _e fl R_ IRP _ 1 _m and E_e_ _ C_m_a_n

The detected c_cen_ons of _se_c exceeded Rs EPA Re,on 9 _fidenfifl PRG _ 68 _mples

_ _d _dus_ PRG _ n_e _mp_s. Howeve_ mo_ of d_e_ed _se_c _ations we_ w_
/ b_ow _ e_li_ MCAS _ Tom b_k_ound concision of 6.86 mg/kg.

Resul_ of_e P_ HRI _ III _g_on we_ combined wi_ _e _s_ of_e _ I _d _
II _gations to e_m_e _e dep_ of co_aminafion at IRP SRe 1. These res_ show _
minim_ VOC, SVOC, and hydrocarbon contamination exists _ IRP Si_ 1 _d is res_ct_ _
_ow _p_s 0_s _ 5 _ bg_. The _ _ _e _cini_ ofB_e B-1 is hk_y _ be _e o_y
location where this contam_ation ext_ up _ the d_ of 20 _ bgs.

For e_s refidues _d p_c_orate, R c_ be concluded _ _gligible concenVations of
explosives _ _d p_c_e e_ _ IRP Site 1 _fl up _ _e _p_ _ 5 _ bgs. _ is like_
• at _e _ea in _e _U of Bmehde B-1 is the o_y location where low conc_Vations of
explosi_s _sid_s _d pe_ora_ e_ up _ _e d_ _35 _ b_.

A c_ obse_ation of _gures 4_ t_ough _6 _c_ _ moa of _e _ed_c_ _ove EPA
Re,on 9 _fi_nti_ _or ind_ PRGs for _nic COPCs _hthale_ _d RDX) _d metals
were _se_ed _r _e samples cd_ed _ _e cen_al po_on of IRP Site 1 _ the No,hem EOD
Tra_g R_ge ne_ _e _tion of Bo_hde B-1. This may be _c_ m_t of _e _ EOD
_ti_ti_ _ IRP SRe 1 occurred _ the No,hem EOD Tr_n_g R_.

The _suTts of _e m_o_c_ sc_ su_e_ _d soil _mpling _d _ occurr_ _d
_s_bution _ Ra_26 _ IRP Site 1 is consistent wi_ _e naturally occu_ng Eack_ound. Therefore,
SEA recommendation was made _r IRP SRe 1. This _commendation removes m_onucli_s _om
• e _ ofCOPCs _ IRP SRe 1 _d _her consi_ration under CERCL&

The _ssm_t of the nature _d e_ent of _ment contamination was performed as a pa_ of _
HI_ _g_s of_e Pha_ HRI. This _tion _duded surface _d near-s_face _ment
_mpling wit_n _e Ep_merfl Pond _ _e no,hem po_on _ _e No,hem EOD Tm_g Rm_.
Ni_en samples md two duplicates we_ cdEcted _om _e Eo_om _ _e Ephemeral Pond _d
anfl_ed for VOC_ SVOC_ PAHs, explosives _fid_ pe_oleum hy_ocarbons, perc_orat_ _tal
o_anic carbon,p_ _d meals.

• _1 Volafi_ O_an_ Compounds

T_uene was the o_y VOC detected _ two of _e 19_me_ samples _ables 4-30 _d 4-31). The
concen_ations of toluene we_ relative_ low _d ran_d _om 0.7 _ 0.8 _g/kg (Table 4-3_.

4.4.2 Sem_afi_ Organic Compounds

SVOCs were not detected _ove _r laborato_ detection fimRs _ _y _m_t sample coll_d
fiom the Ep_m_fl Pond.

_4.3 Po_cy_ A_m_ Hydrocarbons

PAHs w_e n_ d_d _ove _e_ lab_o_ d_tion fi_ _ _y _m_t sample c_d
_om the _meral _.

4.4A P_m_um Hydmca_ons

i Low c_c_i_s of TPH as _tor _ls were detected _ fll 19 s_ _]es _es 4-30 and
4_1). _e __ concenVation o_e_ was 150 m_g _ a s_ce sable c_E_ed from
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December 2006 Final Phase fl RL IRP Site 1 Nature and Extent of Contamination

_cation 01-PSS12 (Table 4-32). TPH as _esd was detected in 12 samp_s at low concen_ations
ranging from 2 to 6 mg/kg. TPH as gasofine were detected _ one sample at a concen_ation of /° \
1mg/kg. _\ /

4.4.5 ExCesses Residues

Explo_ves residues were not d_e_ed above thor labor_ory d_ection limRs in any sediment sample
collec_d from the Ephem_M Pond.

4.4.6 GeneralChemistry

Perchlorate was not detected during the Tier IH-C sediment sampling. The totM organic carbon was
detected at concen_afions ranging _om 920 to 9190 mg/kg in the sediment samples (Table 4-30).
The pH of the samples ranged _om 7.07 to 9.09 (Table 4_30).

4.4.7 Metals

Concen_ations of most of the metals were less than the background values, except for aluminum,
berylfium, and mercury (Tables 4-30 and 4-31). None of the metals exceeded thor EPA Region 9
re_dential or industrial PRGs except arsen_. Arsenic exceeded Rs re_denfi_ PRG in all the 19
sediment samples. Howeve_ none of these samp_s had arsen_ concen_ation greater than _s
e_ablished background of 6.86 mg/kg (Table 4-32). Table 4-32 presents the minimumand maximum
concen_ation of M1detectedmetals.

&4.8 Summary of the ResuRs

_c COPCs w_e not detected _o_ _ EPA _gion 9 mfid_fi_ and _s_M P_s _ _e

_ntexceeded_ePRG _ _e_g_s_leSes_fi_c_ed°f_eMCAs_he__u_°mE1_o __Pon&__m_l_Ongc_c__p_d.m_NS,Howe_se_C_s_c.noneeXCeededof_e_S _dent_l__s \/.__/\)

4.5 N_U_ _D E_ENT OF G__ER CON_MIN_N

V_ous __r mo_ sm_es _. be_ _n_ at _ S_e l to d_e _e na_
_d e_t of _nt__ at _e rite. Brief descriptionsof _me of _e __ s_l_g and
anMyfis acti_ti_ _ p_nted _ _s 1.4A and 2.2.3. _s _ _s_ _ n_ and
_ __ co_fi_ at _ Site 1 b_ed on _e _sd_ of these s_e_

4.5A Vo_le O_an_ Compounds •

Phase I _

During _e Phase I _ groundw_ samp_s were collected _om _o mo_ walls,
01_GMW57 and 01_GMW58, and were anfl_ed _r VOCs. C_orome_ane was _e o_y VOC
detected _ samp_ _m bo_ _e w_s at a concen_ation of 0.7 p_ UEG 1993_.

Groundw_er Sampling _ _ _te 1 as Pa_ _ Stationwide Groundwater Samp_ng

V_ous _oundw_er mo_ofing ro_ds have been conduced _ _er MCAS _ Tore fince 1993,
as a pm of St_onwi_ groundw_ mo_ring. Some of _ese moni_g rounds invdved
groundw_ samp_g of_ SRe 1 moni_ring w_s for VOW. Table 4-33 p_sents _e _uen_
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V_s

_u_m 6010B : m_k_ 8580 5880 87_ 6800 5090 6360 9670 11900 13700 8350 5950 7210 _00 6850 7980 16_0 8200 10200 4220 7970 12800
_en_ 6010B m_k_ _69 0_7 J _82 0.76 _46 J _6 J 0._ 1.2 I _ 0.73 0.77 0.73 _95 _59 _65 1.5 0.65 _93 _ 0.72 I .I
Ba_um 6010B , m_k_ _.2 24.6 46_ 33.3 30 3_5 47.3 _2 61.3 3_I 3_4 31_ 3_7 2_9 35 81_ 31.2 41.7 33.2 _ 7_5
Be_m 6010B , m_k_ _ 0.17 _33 _17 0.12 _17 0._ 0.41 0.52 0.25 _31 0.27 _12 0_I _28 0.98 0.22 0_9 _11 _22 0.57
Cad_um _IOB I m_k_ 0.042 0.13 0._7 _9 0.08 _2 _15 0.016 _014 0_33 0._6 _079 _ _3 0.088 _059 0_36 0.19 0.21 0.0_ 0._
C_um 6010B m_k_ 9110 2720 12100 2460 2220 2310 3820 11700 11_0 5080 9920 4780 2120 2520 _0 I_00 2770 3570 2160 3040 16500
_h_m_m 6010B m_k_ 3.7 3 _I _3 _7 3.5 4.7 _5 _3 _4 2.5 32 3.5 3_ 3.6 6.9 _7 4.7 2.6 _7 _I

_n 6010B m_kg 3650 2860 4370 3610 2920 3_0 5110 59_ 6910 3_0 2930 3_0 3_0 3660 4000 7720 _10 5060 2870 41_ _0
Lead 6010B m_k 9 2.1 _4 2.1 _5 5.5 5.9 6.7 _6 2.9 2_ 1.8 3.8 6.8 _3 2_ 5.7 3 7 6.1 _4 1Z1

Magnes_m 6010B m_kg 1760 1140 1710 1330 1080 1300 1_0 2650 3110 1430 1300 1500 1240 1270 1530 3710 14_ 1970 9_ 1470 2830
Manganese 6010B m_k 9 5_8 4_6 61.1 5_5 56.5 5_2 73.2 8_3 101 47 48A 5_1 59.9 39.8 4_7 109 5Z2 812 60.3 60.9 121
Me_ 7471A m_k_ 0.02 0.05 0._1 0.073 0.096 _12 0.092 0._2 0.023 0.16 _013 0,0096 _035 0.058 0._1 0.32 0_85 0.1 _033 0,071 0.13
N_k_ 6010B m_k_ 1.5J 1AJ 2.3J 1.6J 1.5J 1.6J 2.5J 2.6J 3 1.5J 1.3J 1.5J 1.7J 1.7J 1.8J 3_J 1.8J 2AJ 1.6J 2J 4J
P_as_um 6010B m_k9 _ 588 679 614 _8 777 735 549 _ 439 452 628 _1 409 598 856 614 1170 721 _7 1100
S_en_m 6010B I m_k9 _28 UJ _27 UJ 028 UJ _27 UJ 0.28 UJ _29 UJ _29 UJ 0.29 UJ _29 UJ _29 U _28 UJ _27 UJ _29 UJ 0.28 UJ _29 UJ _36 UJ _28 UJ 0.31 UJ _27 UJ 0.19 J 0.3 UJ
Sodom 6010B i m_k9 23.3 J 91 UJ 9.7 J 92 UJ 95 UJ _ UJ 12.7 J 96 UJ 18.9 J 95 UJ 92 UJ 90 UJ 97 UJ 94 UJ _ UJ 19.5 J 95 UJ 22.4 J 91 UJ 98 UJ 5_2
Vanad_m 6010B I m_kg 6.3 &3 8.6 _6 5_ _3 8.8 12.8 1_3 _7 _4 6.1 _3 _5 _1 14A 6.7 9.2 _1 _9 1_6
_nc 6010B !m_k_ 8.1J 82J 8.2J 9.5J 10.5J 12J 1_9J 1Z8J 1_3 7.9J 6_J 11.1J 9.8J 8.3J _6J 16.7J _8J 16.3J 10.7J 13.1J 19_J

mme_=

U=_tes _e _und orana_e _s anal_ _r b_ _s n_ det_ed _ ora_ve _e s_ted_t
UJ=n= det_ed _ _e _msh_d_t_; ho_ve_ _e _v_ s_t_ _ an es_t_ va_e
V_s = vola_leo_nic _unds



M__16
MCAS ELTORO
SSIC NO. 5090_.A

PAGE NO. 4-82

THIS PAGE IS INTEN_ONALLY LEFT BLANK



December 2006 Fin_ Phase fl RI, IRP Site I Nature and Extent of Con_mination

Table 4-31: Frequency of Detec_on of the COPCs and Metes, and Number of D_ec_ons Able EPA _gi_

) 9 Residen_ and _du_d_ PRGs - Phase II _ _er IIl-C S_im_t I_g_
/

_ F_en_ De_c_ons Detec_ons
Numb_ _ of Above Above
Sam_es Number of D_e_on Re_den_ DeaCons Above Ba_gmund

An_e An_e_ DeaCons _) PR_ Indus_ PRG= _s on_

T_uene 19 2 10.6 0 0
b

TPH as M_or _ 19 19 100 -
b b

TPH as _es_ Fu_ 19 12 632 -
b b

TPH as Gas_e 19 1 5.3 -

M_s _

_uminum 19 19 100 0 0 1

Amen_ 19 19 100 19 0 0

Badum 19 19 100 0 0 0

Be_m 19 19 100 0 0 1

Cadm_m 19 19 100 0 0 0

C_dum 19 19 100 _ -_ 0

Chm_um 19 19 100 0 0 0

Cob_t 19 19 100 0 0 0

Copper 19 19 100 0 0 0

Imn 19 19 100 0 0 0

Lead 19 19 100 0 0 0

Magne_um 19 19 100 _ _ 0

Manganese 19 19 100 0 0 0

\ Memu_ 19 19 100 0 0 1

/ NiSei 19 19 100 0 0 0
Po_s_um 19 19 100 -_ _ 0

S_e_um 19 1 _3 0 0 0

S_ium 19 7 3_8 -_ _ 0

_nadium 19 19 100 0 0 0

_nc 19 19 100 0 0 0

No_
aNumber_ sam_es ana_ for _e _ed_d an_ ex_u_ng 2 _
"No PRG;_em_m, no comparisonwasm_
CComp_son was ma_ _ EPA Reg_n 9 PRGs.
% = per_
COPCs = _e_ _ p_en_ _n_m
EPA = U_ S_s En_mnmen_ _ote_on _en_
PRG = p_aw mmed_on go_
RI = mm_ _ve_g_on
TPH = _ _oleum _dm_ons
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December 2_'_0 -j' Final Phase fl RI, IR_'_..J/1 NaCre and Extent _\ _m_ation

Table 4_2: Minimum and Ma_murn Concentrations of Detected An_ytes - Phase II RI Tier Ig-C Segment Investigation

PRG _kg) MCAS [] T_o
Res_en_ Indus_al Backg_und

_.95 Quanta) Mi_mum Ma_mum Location and De_h _ Ma_mum
Analyte (m_k_ Concentration Location and De_h _ Mi_mum Concentration Concentration Concent_a_on

VOCs _kg)

T_uene I 520,000 1520,0001 I 0.7J I 01-PSSl_LE51_51_0_etbgs I 0.SJ I 01-HA15, LE517,0.5_bgs
Hydrocarbons (m_k_

TPH as M_ Oi_ - 12 01-PSS0_ LE50_LE501, 0 _ bgs 150 01-PS$1_ LE51_LE51_ 0 _ bgs
TPH as _esel Fuel - 2 J 01-PSS01, LE47_LE480, 0 _ bg_ 01-PSS0_ 6 J 01-PSS0_ LE49_LE495, 0 _et bgs;

LE481_E48_ 0 _ bg_ 01-PSSI_ LE491/LE492, 0 01-PSS12, LE51_LE51_ 0 _ bgs
_ bgs;01-PSS08, LE50_LE50_ 0 _et bgs;01-HAI_

LE51_ _5 _ bg_ 01-HAI_ LE518, _5 _ bgs
TPH as Gas_e 1 J 01-PSSI_ LE51_LE51_ 0 _ bgs 1 J 01-PSS16, LE51_LE51_ 0 _ bgs

M_s (m_k_

_uminum 76,000 100,000 14,800 4,220 01-HAI_ LE51_ _5 _ bgs 16,900 01-PSS03, LE511_E51_ 0 _ bgs
A_en_ 0.39 1.6 6.86 0A6 J 01-PSSI_ LE48_LE48_ 0 _ bgs 1.5 01-PSS03, LE511_E51_ 0 _ bgs

Barium 5,375 66,578 173 24.6 01-PSS0_ LE481_E482, 0 _ bgs 81.7 01-PSS03, LE511_E51_ 0 _ bgs
Be_ll_m 154 1,941 0.669 0.11 01-HAI_ LE517, 0.5 _ bgs 0.98 01-PSS03, LE511/LE512, 0 _et bgs
Cadm_m 37 451 2.35 0.014 01-PSS06 _up), LE49_LE496, 0 _ bgs 0.34 01-HAI_ LE51_ 0.5 _et bgs
C_dum 46,000 2,120 01-PSSI_ LE50_LE50_ 0 _ bgs 16,500 01-HAI_ LE51_ 0.5 _ bgs
C_omium 211 448 26.9 2.5 01-PSS0_ LE50_LE501,0 _ bgs 7.1 01-HAI_ LE51_ 0.5 _et bgs

Cob_t 903 1,921 6.98 1 J 01-PSS04, LE50_LE501, 0 _ bg_ and 01-PSS0_ 2.7 J 01-PSS03, LE511_E51_ 0 _et bgs
LE481_E48_ 0 _et bgs

Copper 3,129 40,877 10.5 0.8 01-PSS0_ LE50_LE501, 0 _ bgs 6.4 01-HAI_ LE519, 0.5 _ bgs
I_n 23,463 100,000 18,400 2,860 01-PSS0_ LE481_E48_ 0 _ bgs 7,720 01-PSS03, LE511_E51_ 0 _ bgs
Lead 150 750 15.1 1.8 01-PSS0_ LE50_LE501, 0 _ bgs 12.1 01-HA17, LE51_ 0.5 _ bgs

Magne_um 8,370 990 01-HAI_ LE51_ _5 _ bgs 3,710 01-PSS03, LE511_E51_ 0 _et bgs
Manganese 1,762 19_58 291 39.8 01-PSS11, LE50_LE50_ 0 _ bgs 121 01-HA17, LE519, 0.5 _ bgs
Memu_ 23.5 307 0.22 _0096 01-PSS0_ LE50_LE50_ 0 _ bgs 0.32 01-PSS03, LE511_E51_ 0 _ bgs
N_k_ 1,564 20_39 15.3 1.3 J 01-PSS0_ LE50_LE501, 0 _ bgs 4 J 01-HAI_ LE51_ 0.5 _et bgs
P_as_um 4,890 409 01-PSSll, LES0_LE50_ 0 _ bgs 1,170 01-PSSI_ LE51_LE51_ 0 _et bgs
S_en_m 391 5,110 0.32 0.19 J 01-HAI_ LE51_ _5 _ bgs 0.19 J 01-HA16, LE51_ 0.5 _et bgs
So_um 405 9.7 J 01-PSS0_ LE48_LE48_ 0 _ bgs 53.2 01-HA17, LE519, 0.5 _et bgs
Vana_um 78 1,022 71.8 5.3 01-PSS0_ LE481/LE482, 0 _ bgs 15.3 01-PSS06 _up), LE49_LE49_

0 _ bgs
_nc 23A63 100,000 77.9 6A J 01-PSS0_ LE50_LE501, 0 _ bgs 19.6 J 01-HA17, LE51_ 0.5 _et bgs

No_e:
Concenkations in BOLD _ca_ va_es above _e EPA Region 9 or C_ifom_ Modred Resi_enti_ PRG_
Concentrations in BOLD ITALICS indica_ values above _e EPA Re,on 9 cr C_ifornia Modred Indu_d_ PRGs.

= PRG not avagable MCAS = Madne C_ps _r S_on
p_kg = microg_ms per _og_m m_kg = m_ams p_ _ogmm
bgs = below ground sudace PRG = pm_m_a_ mmediation goal
dup = du_ca_ _am_e RI = remedial _vestigation
EPA = Uni_d S_s En_mnmental Pr_ection Agency TPH = _1 p_roleum hydrocarbons
J = _e concentrationshown is an es_m_ed value VOCs = v_a_ o_a_c compounds
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D_em_r _06 Fin_ _e fl _ IRP Site 1 _ _d E_ent _ C_m_a_n

of _ _V_s _ a _w of_ _ S_ 1 __ w_s m_ _m 1996 _ M_h
_ 20_. T_e 4_4 p_s d_e_ VOCs _d _e_ c_c_s. _ c_ be _s_d _om T_s 4-

/ 33 _d _34, _at ve_ _w VOCs ha_ been detected _ _e s_les _m _ S_e 1 mo_
w_s _d _ _ low __. M_ _e _e _ c_m _ of VOCs _ _y
_e of_e mortaring w_s m_e_s _ _ _m_ VOC c__fi_.

_e VOCs _ h_e b_n d_d a _ SRe 1 _dud< _c_ome_e _, PC_ ca_
_c_&, 124c_ome_e (12_C_, c_o_, b_, _u_e, _-113,
_omo_c_ome_e, c_o_Nomome_e, __ c_orid_ 12__p_e,
1__< acetone, _d _1 _sdfide _e &3_. _e detections of TCE, PCE, _d
c_ m_& _ s_s c_d _m 01_Wl01, 01_WI_ _ 01_W_I d_g
Nov_ M_7, _d J_7 w_e _po_ _ _ _ _e _edfic s_l_g pmce_ _ _d
_e w_ _ c__ m_s_ _ __r _ _ _ s_g _c_
(CDM 199_.

_er I _d T_ _4 G_dw_ _m_ _d AnM_s

As described _ Section 22.3.1, _er I _d _ _-A ffo_dw_ _g _l_d _o _1_
_g m_. h _ _ s_g m_d c_ _ J_ _d __ _, 12_R_
w_s (I_G_ 01_GMW57, 01_58, 01_Wl01, 01_1_ _d 01-_1
_u_ 01_W_ we_ m_ _ee _ 2_. _e sec_d s_ng m_d _s conduced in
_e and Jdy 2002, _ch _Ned _g of ne_y _ mo_ w_s _1__
01_ _d 01_1_ _ v_ous p__ _dud_g VOCs. T_le _35 _e_s _e
s_ _ _s _M_es _d d_ _ I _d _ _ _d_ m_W_ _les
_36 _d _37 _s_ _e __ _d __ of VOC __ _ _ I __

/ VOCs we_ d_e_ed _ M_g W_s 01_GMW5_ 01_Wl_ 01_01, 01_ 01-
MW_ 01__ and 18_B_24 d_ng J_ 2002 m_g ff_es 4-35 _d _3_.
Some of _e _s_ s_h _ _e d_fion of VOCs _ 01__5_ w_e _c_t _
_oficM _mRs _ee T_le _33). _e_, __ s_ng _s _n_c_d _ F_a_
2002 _ Mo_g W_s 01_5_ 01__ _d 01__ _ _ch VOCs were
d_ec_d _ a _afi_y _ _qu_y during J_a_ 2002 s_. _e _s_ of _s
__ s_ng _r _ VOCs w_ brow _ng _ (_les 4G5 md _3_. _ w_
conceded _ _e Janu_ 2002 _s_ we_ _deed _om_s, _d no _ti_M m_l_ w_
c_d _m _e w_s _r VOC _My_. h _ _, _e _n_d _Hs w_e s_l_
_r VOCs _1_8, 01_W_ _d 01_21_, _d TCE was not d_e_ed in _ of the _e
_s.

_ g_, _ _w VO_ we_ _ _ _ S_ 1 __r _e 4G_. _ese VOCs
_duded b_, _l_c_ome_ e_z_e, __e c_orid_ _uen_ TCE, _d
_. The MCLs w_ exceeded o_y _r TCE, _ tNee Mo_ W_s 01_GMW5_ 01-
_202, _d 01-MW_7 _ng J_u_ 2002 s_n_ howeve_ TCE _s brow _po_ng l_s
_ _e c_fi_ m_ coHec_d _om _ese walls _ Fe_ 2002.

_e_ based _ _e _s_ of c_fi_ m_l_g conduced _ F_ 2002 and m_g
conduced _ _e 2002, Rc_ be concluded _at _e VOC c_n_ _s _ _ SRe 1.
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Deemer _06 Fin_ _e fl RI, IRP _ 1 Na_m and Exte_ _ C_m_a_n

Table 4_3: Frequency of Detec_on of VOCs in IRP Si_ 1 Wells - _on_ Gmundw_ Sampling

/ Numb_ _ VOCs Numb_ _ D_e_s
W_I I.D. Da_ D_ec_d above MCLs

_ _GMW_ 7-Feb-96 0 0

_ApF1996 0 0
20-Nov4 996 0 0

2_Ma_1997 0 0

2_Ju_1_9 0 0
01_GMW_ 28-Feb-96 0 0

5_ 0 0
1_No_96 1 0
13-Ma_97 0 0

_Au_99 1 0

01-MW101 2_p_ 1 0
20-Nov-96 3 1*

13-Ma_97 4 0
11-Juk97 3 2*

01-_101 12_e_97 1 0
_ 2 0
_ 3 0

_Au_99 0 0
01-MW102 2_96 1 0

20-Nov-96 1 1"

1_Ma_97 4 0
_Juk97 1 0

1_Sep97 0 0
l_Sep_7 0 0

2_Ju_99 0 0

1_Now96 0 0

13-MaF97 1 0
_Juk97 2 2*

1_Sep97 1 0

23-O_-97 1 0

31~OcF97 0 0

2_99 0 0

2_Sep01 0 0
14-Ma_02 0 0

2_Sep02 0 0
19-Ma_03 0 0

2_Sep_3 0 0
18-Ma_04 0 0

• The reposed d_e_o_ able MC_ in _m_ _ _ _, 01_W10_ and 01-_1 dudngNo_9_
M_ a_ _7 _m m_d _ a_ _ _e _ _m_ pm_m _ and _m_m _m _ _
mpmsen_ve _ gm_d_ _ _ _e _m_ _ _DM 1998_

IRP = Ins_l_on Res_m_on Program
MC_ = ma_mum _n_le_
VO_ = _ o_ _m_
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D_emb_ _ Fin_ _e fl _ _P Site 1 _ _d E_ent _ C_mina_n

\ Table 4-34: Summaw _ Detected VOCs in IRP SEe I W_- _on_de Groundwater Sam_ing

_ Ana_e W_ I.D. Date Conce_m_on _

TCE 01_GMW58 1_No_1996 1.0

01-MW101 20-Nov_996 18"
1_Ma_97 0.9 J

11-Ju_1997 _0
114_4997 2.0

01-_1_ 2_Now1996 8_*

1_Ma_1997 0.8 J
PCE 01-_101 114_4997 19"

11-Ju_1997 16"

l_Sep1997 0.4 J

l_Sep1997 0.5 J
01-MW201 0_1_7 13"

Ca_on T_cNodde 01-MW101 11-J_4 997 2*
11_4997 2*

01-MW2_ 09-Ju_1997 1"

1,_bm_hene 01-_1_ 2_Oc#1997 0A J
_m_ 01_W101 _N_1_6 2

1_MaF1997 2
23-Oc#1997 0X J

01-MW102 1_MaF1997 &9 J
01-MW201 I_MaF1997 0.5 J

Benzene 01-_1 1_Se_1997 1 J

1_Se_1997 0_ J
_ 01-_1_ _p_6 0.9

\ 01-_1_ _p_6 0.9
Fmoml 13 01-_101 23-Oc#1997 0_ J

_/ 31-0_-1997 _9 J
01-MW 102 23-0_4 997 2 J

Bmmo_mme_e 01-_101 2_Now1996 2
1_Ma_1997 2

01-MWI_ I_MaF1997 &7 J
CNomd_mmome_ane 01-MWl_ 1_MaF1997 2

01-_1_ l_MaF1997 0.6 J

1_o_ 01-MW101 _ _1 _7 &5 J
01-MW 102 _1 _7 2
01_W1_ 31-O_4997 1

_ _W_I _1_7 0_ J

01oMW201 1_Ma_2003 0A J
A_ 01-MW201 1_Ma_2005 2 J

M_h_ _su_de _GMW_ _1_ 11 JN

MeSSene Ch_dde 01-MW101 31-Oc_1997 0.6 J
1,_mpmpane 01-MW1_ 09_u_1997 4.0

C_n_ _ BOLD _ _ gma_r _an MC_.
* _e m_d de_s _TC& PCE, _d _ _e _ _m_s _d _m _-_101, 01-_1_ a_ 01-

MW201 dudngNow9& Ma_9_ and J_ _m m_d as a_c_ _ _e spedfic sam_g pm_dum _ and_em_m
_m _t _ mp_n_ _ g_a_ _ _ _e _m_ _ _DM 1_8_

_L = _s p_ A_ JN = es6ma_d _ _ _fi_n _ _
CDM = Camp Dresser& McKee ana_e _s _d on pm_m_ e_n_
I.D. = __n M_s = m_mum _mi_ _
IRP = Ins_l_on Res_on Program PCE = _t_cNom_hene
J = _e _n_n_ _n _ an e_ma_d _lue TCE = _m_hene

'; VOCs = vola_le o_ _m_u_s
.!

4-91



M_0_916
MCAS EL TORO
SSIC NO. 5090_.A

PAGE NO. 4-92

THIS PAGE IS INTENTIONALLY LEFT BLANK



TaMe _3_ _ _ _ _ _ _

'"" "" _e_ _C$ 1 p_L 1U 1U 1U INA I1U NA 0_J U NA 1U 1U 1U 1U 1U I1U NA U lU IU lU NA

, d_l,_e_ 6 p_L 1U 1U 1U NA IIU NA U NA 1U 1U 1 U 1U 1U IIU NA U 1U 1U 1U NA
'_ E_e 7_ H_L 1U 1U 1U NA IIU NA _1 U NA 1U 1U 1 U 1U 2 IIU NA U 1U lU 1U NA

M_h_ene Ch_dde H_L 3 UJ 4 UJ 228 NA J NA 3 U 4 UJ NA 3 U 3 U 3 U _4 J 0.3 J i4 UJ NA 3 U 3 U 3 U 3 U NA
T_uene 150 H_L 1U IU 1U NA U NA _8J U NA 1U 1U 1 U 1U 0_J !IU NA U 1U 1U 1U NA
Td_m_C_ 5 p_L 1U 1U 1U NA U NA 19 U NA 1U 1U 1U 1U 10 'IU NA U 1U 1U 1U NA
X_e_Tot_ 1_50 p_L 1U 1U 1U NA U NA _9 U NA 1U 1 U 1 U 1U 2.1 1U NA U 1U 1U 1U NA

_Cs

__ _=_ I 4!_ IlOU IlOU _ Ia_ IlOU _A I10U IN_ INA I10U I10U I10U I_0U I10U IN_ IRA _U I_U _6U I_U IN_
M_ _
PHC _ _es_ Fu_
PHC as Gas_e

Gene_l Ch_
NDMA
_k_e as N

pH
M_

_um_um 10_ _L 1_6 UJ 12_ UJ 22.3 UJ NA _.3 UJ NA 41.9 UJ NA NA 21_ UJ 7.6 UJ _.9 UJ 11_ UJ 100 U NA NA _ UJ 41 UJ 35 UJ 43 UJ NA
_m_ 6 _L _1 UJ 1.8UJ 10U NA 10U NA 10U NA NA 10U 10U IOU 10U 10U NA NA 60U 60U _U 60U NA
A_en_ 50 p_L 2 U 2 U 1.5 NA Z_ NA #.1 NA NA _4 1.3 3.5 _3 2 U NA NA 10 U 10 U 2.3 UJ 1.5 UJ NA
_ad_ 1_ _L 13.6 7.6 6 NA 12_ NA 71 NA NA _7 43.2 87.8 18 7_ J NA _ 45 110 46 23 NA
_m 4 p_L 0_IUJ 2U 2U NA 2U NA 2U NA NA 2U 2U 2U 2U 2U NA NA _IUJ _057UJ 5U _11UJ NA
Cadm_m 5 p_ 2 U 2 U 2 U NA _28 UJ NA 0.11 UJ NA NA _11 UJ _39 UJ 0_3 UJ _63 UJ _62 UJ NA NA 0_9 UJ 1.5 UJ _71 UJ Z1 UJ NA
C_um p_L 42.6_ 1_,0_ 1_.0_ NA _5,900 NA 16_0 NA NA 9_400 60,100 J 86,3_ 77,000 J 92_00 J NA NA 11_0_ 93_ 11_0_ 48200 NA
Ch_um 50 _L 157 25_ 1_7 NA 2.1 NA 1_ J NA NA 0.92 J _5 J _43 UJ 1.2 UJ 3.8 J NA NA 1.9 UJ 1.1 UJ 1.1 UJ 2 UJ NA
Cob_t p_L 1.7 UJ 6.3 _6 NA 5 U NA 5 U NA NA 5 U 5 U 5 U 5 U 5 U NA NA 50 U _49 UJ 50 U 027 UJ NA
Copp_ 13_* p_L 7.6 UJ 8.5 UJ _9 UJ NA _9 UJ INA _4 UJ INA NA 5.2 UJ _7 UJ 2.8 UJ 4.3 UJ 3.7 UJ NA NA _9 UJ _9 UJ 2_ UJ _1 UJ NA
Iron p_L 1.610 1.010 8_ NA 119.7 UJ :NA _ UJ :NA NA 1_1 UJ 39 UJ 11_ UJ 7 UJ 36A J NA NA 29 UJ 130 19 UJ 28 UJ NA
Lead 15" _L 2.6 UJ _5 UJ 5 U NA il.2 UJ NA 1.5 UJ NA NA 1_ UJ 5 U 1.5 UJ 5 U 0.94 J NA NA _5 UJ 4.7 UJ _4 UJ 92 NA
Ma_ne_um _L 9.830 3,690 3_10 NA 2_10 NA 5,310 NA NA _6_ 2,820 2_00 6_60 17.600 NA NA 1_100 9,200 14,400 38_ NA

Man_aneseM_cu_ 2 _L_L 0A313"8 _537N _533 I_ _15 j5U NANA _17 jl_8 NANA NANA 0.26 j5U 0._2'7 J 0.19 j5U _241.2 UJ 0.14 j9_1 NANA NANA 0.1939 0.19260 _1839 0.194.3U3 NANA
Ni_ 100 p_L 286 1_300 1_50 INA _5 NA _7 NA NA 0A1 UJ 3.1 UJ UJ UJ 3.2 J NA NA 2_ UJ 22 UJ Z6 UJ 1_ UJ NA
P_as_um H_L 3,020 J 1.550 J 1,560 J INA 1,350 J NA 1.860 J NA NA 1.630 J 756 J 993 J 2,120 J 9_ J NA NA 4,7_ J 2,1_ J _1_ J 4300 J NA
S_e_um _ _ 10U 10U 10U ;NA 3_ NA ,10U NA INA _5 10U 10U 5.2UJ 4.8UJ NA NA 5.6 5U _9 36 NA
_er _ 10U 10U 10U _NA 10U NA :10U NA INA 10U 10U 10U 10U IOU NA NA 10U _47UJ 10U C69UJ NA
S_ium H_L 48._ 66_00 67,300 NA 40_00 NA 42,5_ NA ;NA _,_ 38,600 J 42,600 37_00 J 32.0_ J NA NA 7_500 5_700 7_700 57500 NA
Thrum 2 _ 2.5 UJ 2_ U 2.4 U NA 2.4 U NA 2_ U NA !NA _4 U 2.4 U 2_ U 2A U 2.4 U NA NA 1.9 UJ 1.2 UJ 3.1 UJ 1.7 UJ NA

_ ana_um_ _L 2"83.2UJ _1UJ12_ _79.6UJ NANA 6"75.9UJj NANN 7"22_6jUJ NANA NANA 7NUJ12_J 11"136.8 14"5_7.2J 1_71&3 8'17.1JJ NANA NANA _713 2"3UJ_3 5_7 3UJ_I NANA



Benzene 1 ~C1/l 1 U 1 U NA 1 U 1 U 1 U
cis-l,2-Dichloroethene 6 ~C1/l 1 1 U NA lU 1 U 1 U
EthYlbenzene 700 ~a/l 3.6 1 U NA 1 U 1 U 1 U
MethYlene Chloride - uall 3U 3 UJ NA 3U 3U 3U
Toluene 150 ua/l 0.8 J 1 U NA 1 U 1 U 0.4J
Trichloroethene CE 5 ua/l 27 1 U NA 1 U 1 U 1 U
Xylenes. Total 1,750 ~g/l 4.6 1 U NA 1 U 1 U 1 U

Ana e
VOCs

18-BGMW24
lE089

1/2112002

~.

/\
\ )
~

\-----./

NA
8.2

1 U
0.03 J
1 U

7.54

110U

1 U

1 U
1 U

110U110UINAINA

Metals

General Chemist

SVOCs

H drocarbons

H

NOMA

Notes:

• the value represents action level
Concentrations in BOLD indicate values above Mel or Action Level

.' := value not available

ugIL = micrograms per liter

AL =adion level

J = the level stated is an estimated value

Mel = maximum contaminanllevel

mgIl. =milligrams per liter

N =n"rogen
NA =the sample was not analyzed for the particular analyte

NOMA :z n-nitrosodimethylamine

pH =negative logarithm of hydrogen ion concentrabon

PHC =petroleum hydrocarbons

SVOCs = semivolatile organic compounds

TeE =trichloroethene

U ,. not detected at the threshold indicated

UJ := not detected at the threshold indicated; however, the level stated is an estimated value

VOCs = volatile organic compounds

Nitrate as N

Motor Oils
PHC as Diesel Fuel

Bis(2-ethylhexyt) Phthalate

PHC as Gasoline

-
Aluminum 1000 uall 13.2 J NA NA 100 U 100 U 102
Antimonv 6 uo/l 2.1 J NA NA lOU lOU 10 U
Arsenic 50 lug/l 2 NA NA 2U 2U 5.7 UJ
Barium 1000 ~g/l 16 NA NA 36.7 31.5 36.9
BerYllium 4 ~C1/l 2U NA NA 0.14J 2U 2U
Cadmium 5 ~a/l 0.77 J NA NA 0.68 UJ 0.16 UJ 0.17
Calcium - ua/l 67,900 J NA NA 98.300 J 129,000 J 87,300
Chromium 50 ua/l 7 NA NA 49.8 47.7 1.8 J
Cobalt - uo/l 1.6UJ NA NA 3.8 J 4.4 J 5U
Copper 1300' I~g/l 17 NA NA 5.4J 1.7 UJ 4.9 UJ
Iron ~gll 128J NA NA 1220J 1190 J 95.8
lead 15' ~C1/l 4.9 J NA NA 1.2J 5U 5U
Maanesium - ~a/l 27,300 NA NA 16.200 17.800 38.800
Manoanese - ua/l 25.7 NA NA 24.7 28.6 1.6 UJ
Mercurv 2 ua/l 0.16 J NA NA 0.12J 0,13 J 0.24
Nickel 100 uo/l 39.1 J NA NA 598J 892 J 1.3 UJ
Potassium lug/l 3.230 J NA NA 1.520 J 1,25OJ 2.710
Selenium 50 1~C1/l 11.1 U NA NA 6.4 UJ 9UJ 29.9
Silver - I~I Il 0.31 J NA NA 0.39J lOU lOU
Sodium - Il 62.900 J NA NA 31,800 J 42.200 J 72,500
Thallium 2 Il 4.1 NA NA 3,8 2.8 3.7 UJ
Vanadium - Il 5,1 J NA NA 7.7 J 8.9 J 15.5
Zinc - IL 14.5 NA NA 14 9.6 J 8.6 UJ
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D_emb_ _ _ _e fl _ _P _ I _ _d _ _ _n_m_a_n

\ Table 4_6: F_q_n_ _ VOC D_e_s - _ _er I and _er II1_ Groundwa_r Sam_ing

• _ Number_ VOCs Numb_ _ VOCs Num_r _ D_e_s
W_l I.D. Da_ _a_ D_ec_d aboveMCLs

01_GMW_ 11-Jan-02 34 5 1

14-Feb-02 34 0 0

_GMW_ 11_-_ 34 0 0

11-Jan-02 34 0 0

01-MW101 14-Jan-02 34 0 0

01-MW102 14_an-02 34 0 0

14-Jan-02 34 1 0

01-MW201 l_Jam02 34 1 0

_-MW202 1_ 34 6 1

l_Fe_02 34 0 0

_-MW203 l_Jam02 34 0 0

_-_ _an_2 34 0 0

01-MW205 l_Jam02 34 0 0

01-MW206 I04an-02 34 1 0

_-_ 11-Jan-02 _ 5 1

l_Fe_02 34 0 0

01-MW208 14_um02 34 0 0

_-MW209 14-Jun-02 _ 0 0

14-Jun-02 34 0 0

01-_ 0 12_um02 34 0 0

_ 1_4 21_am02 _ 1 0

I.D. = _n
MC_ = m_um _n_ _
RI = mm_ __n
VO_ = _ o_ _m_
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December 2_Uu _ _al Phase fl R_ _-_._ 1 _ _d _ _ _ .Jm_a#on

Tab_ 447: 8umma_ _ VOC D_e¢_ons - _ _er I and Tier IlIA Greundw_er Sainting

Wel I.D. at which
Number _ _n_ Mi_mum Mi_mum Ma_mum

MCL Sam_es Number _ _ De_on De_s C_n _en_n _s C_n#_ W_I I.D. _wh_h Ma_mum
An_e _ An_yze_ De_o_ _) _o_ MC_ (_L) _d _L) Concen_a_on _s De_c_d

Benzene 1 21 1 4.76 0 0_ J 01-MW_2 0_ J 01-MW202

_1 ,_D_h_hene 6 21 2 _53 0 1 01-MW202 and 1 01-MW202 and 01_GMW57
_GMW_

E_benzene 700 21 3 14.29 0 2 01-MW207 3.6 01_GMW_

MeSSene CNodde 21 4 14.29 " 0.3 J 61-MW207 228 01-MW1_

Toluene 150 21 4 19.05 0 6.3 J _-MW207 0.8 J 01-MW2_ and _GMW_

Tdchbme_ene _CE) 5 21 3 14.29 3 10 01-MW207 27 01_GMW57

X_enes, T_al 1750 21 3 14.29 0 2.1 01-_ 4.9 01-MW_2
N_:
a Number of sam_es _ _r _e spedfied ana_ _d_ du_s ff an_.
"The chem_ does not have a MCL
% = pe_e_
_L = m_ms per IRer
I.D. = _c_on
J = _e _n_n shown _ an es_ma_d v_ue
MCL = ma_mum _n_ _1
RI = _m_ i_e_g_
VOC = v_a_e _ga_c compound
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December 2006 Fin_ _e fl _ IRP _ I _m and _tent _ _n_m_a_n

\ 4.5.2 Sem_o_fi_ O_an_ Compounds

/ Phase 1 RI

Groundw_er _mples we_ c_c_d _om Mo_ring Walls 01-DGMW57 and 01-DGMW58 _r
an_y_s of SVOCs during_e Phase I RI. SVOCswere not detectedabove_po_g limi_ _ any of
• e _mples.

Groundwater Sampling _ IRP _te 1 as Pa_ of Stationwide Groundw_er Samp_ng

An_yfis of groundw_ _mples _om IRP SRe 1 mo_ring walls _r SVOCs was performed as a
pa_ of various S_tionwide _oundw_ monitoring round. Tab_ 4-38 presen_ a summary of
SVOCs de_ed during these groundw_ monitoring events. _ can be ob_rved that SVOCs we_
detected sparin_y during _ese mo_ring rounds and at very low concen_ations. Few of the
SVOCs _ were d_e_ed _ the IRP _te 1 groundwater _dude BEPH, _ethyl ph_ fluo_n_
buU1benzyl phth_ die_yl phth_ate, and _-N_uU1 p_h_e.

RI Tier I and Tier Ill-A Groundw_er Sampling and An_ysis

On_ one SVOC, BEPH, was d_ec_d above _e reporting limit during Ti_ I and Ti_ III-A
groundwater _mpling (Table 4-3_. BEPH was detected at a concen_afion of 49 micrograms p_
1Rer(_g/L) _ _e _ound_at_ sample_om _e Well 01-MW102.

4.5.3 Ex_os_es Residues

Groundw_er Sampling _ IRP _te I as Pa_ of Stationwide Groundw_er Sampling

The monitoring round five of _e S_tionwide groundw_ monitoring conduced _ 1997 inv_ved
-\ _e collection of groundwater samp_s _om five mo_ring we_s at IRP S_e 1 _I-DGMW5_ 01-

DGMW58 01-MWl02, 01-MWl01, and 01-MW201) and an_y_s _r explosives _dues./
Explosives _dues were not detectedabove the_ detection limi_ _ any groundw_ _mple.

Phase H RI Tier I and Tier IH-A Groundw_er Sampling and An_ysis

_ghte_ groundw_ _mples we_ an_yzed for explosives _du_ during Pha_ H RI. Explosives
refidues were not detect_ _ove _dr _cfion _mi_ _ any groundwater samp_.

&5A P_m_um Hydmca_ons

RI _ I and _ HI-A Groundwater Samp_ngand An_y_s

_ghteen groundwatersamp_s were _ for TPH_ mot_ oils, TPHas _es_ _, andTPH as
_soli_. Low c_c_ations 0ess th_ 0.2 rag/L) of _ese hy_oc_bons we_ detected _
Mo_ring W_s 01-MW202, 01-MW_3, 01-MW204, 01-MW_ 01-MW208, 01-MW209, 01-
MW21_ and18_BGMW24_a_es 4_5 and4_.
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December 2006 Fin_ Phase fl RI, IRP Site 1 Nature and Extent of Con_m_a#on

Table 4-38: Summaw _ SVOC Detec_ons at IRP Site I - Sta_onwide _ndw_ _g_

Number_ Numb_ _
./ Compounds Compounds C_n

W_I D_e _a_ De_ed Compound D_e_ed _L)

01_GMW_ 1_1_ _ 0

06/14/93 _ 0

0_6 _ 0

0_0_96 _ 0

11/20/96 _ 0

_ _ 0

01_GMW_ 1_1_92 _ 0

0@1_93 _ 0

0_1_93 _ 0

0_0_96 _ 0

11_ _96 _ 1 _h_ Ph_a_ 26

01-MWl_ _96 _ 0

11_ _ 0

_-MW102 0_0_96 _ 1 ___ 49
_EPH)

11_96 _ 0

01-MW201 0_0_96 _ 1 Ruomne &14

11118/96 _ 3 _ _n_ Ph_a_ 3 J

_e_ Ph_a_ 5.8 J

Dk_Bu_ Ph_e 1.9 J

i p_L = m_mgmms p_ I_r

IRP = Ins_a_on Res_m_on Program
_OC = _m_ o_ _m_d
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December 2006 Fin_ Phase fl RI, IRP Si_ 1 Natureand Extent of Contamination

\ TaMe 4-39: Summary of Hydrocarbon Detect_ns - RITier I and _er Ig-A Groundwater Investigation
|

-. ) Mi_mum Ma_mum
Number of D_e_ed Location of D_e_ed Location _ Me
Sam_es Number of Concen_ation Me Minimum Concen_ation Ma_mum

Hydmca_ons Analyzed De_ctions (m_L) Conce_on (m_ Concent_tion

TPH as MoOr 18 7 0,05 J 01-MW202 0.1 _-MW208 and 01-
_ MW209

TPH as _es_ 18 6 0.03 J 18._BGMW24 0.2 J 01-MW203
Fuel

TPH as 18 3 &02 J 01-MW209 0.04 J 01-MW210
Gas_ne

Note_
J = Me conce_mtbn shown is an es_ma_d value
m_L = m_g_ms per I_er
RI = mmed_ _vestigation
TPH = _1 p_roleum hydmca_ons

_5.5 Perch_rate

Stafionwide Perchlorate Evaluat_n

In O_ober 1998, January - February 1999, July - Augu_ 1999, and March 2005, S_tionwide
perchlorate sampling was performed concurrent with groundwmer monitoring to asse_ the presence
and concen_ation of perchlorate in groundw_er throughout Former MCAS E1 Toro. The resul_ of
the 1998 investigation were presented in the Draft Evaluation of Perchlorate in Groundwater
Technical Memorandum, (BNI 1999a). The res_ of the 1999 investigation were presented in the
Groundwater Monitoring Data Summary Report, 1999 Monitoring Round _ 1_ & 11 (CDM
2000b). The results of the 2005 investigation were presented in the Groundwater Monitoring Dam

; Summary Report, March 2005 Monito_ngRound 21 (CDM 2005).

In the 1998 investigation (Column 1 of Table 4-40), wells samp_d at IRP Site 1 included 01-
MW101, 01-DGMW57, and 01-DGMW58 _ee Figure 2-4). The concentrations ofperchlorate in all

the we_s were less than State and Feder_ pro_on action _v_s of 18 and 32 _g/L On effect in
1999), respectively, except for one well (01-MW201) where the perehlorate concen_ation was 280

The 1999 perchlorate an_y_s (Columns 2 and 3 of Tab_ 4-40) in_uded Walls 01-DGMW5_
01-DGMW58, 01-MW101, 01-MW102, and 01-MW201. Perchlorate concen_ations were observed

to be _ss than 17 _g/L in all the wells except for Wall 01-MW201 where the perchlor_e

concen_ation was 380 _g/L and 350 _g/L during the sampfing conducted in May 1999 and July
1999, respectively. The 2005 perchlor_e an_y_s included only Well 01-MW201 and the
concen_ation for th_ wall was 70 _g/L (Column 4 of Tab_ 4-40).

Verificationof Perchlorate

Following the review of the Stationwide Draft Evaluation of Perchlorate in Groundwater Technical
Memorandum (BNI 1999a), the regulatory agencies reque_ed that additional wells be inhaled to
confirm the groundwater flow direction and gradient, and to collect groundwater samples _om walls
screened across the water table for perchlorate an_y_ In response to these comments, a
Verification Study for perchlorate was deigned to provide information pe_aining to the nature and
extent of perchlorate in groundwater. Six groundwater monitoring walls were installed (01-MW202,

\ 01-MW203, 01-MW204, 01-MW205, 01-MW206, 01-MW207) and sampled in addition to the _x
_ previously existing wells (Figure 2-4)./
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December 2006 Finn _e fl _ IRP Site 1 Na_m _d _tent _ C_m_a_n

Ta_e 44_ Pemh_m_ Sam_ing ResuRs - St_ionw_e Perchlor_e Evalua_on and Vedfica_on of\

) P_chl_e _udy

Perc_orate Conce_r_on (p_

C_umn 1 C_umn 2 C_umn 3 C_umn 4 C_umn 5
W_I 10/98 0_99 07/99 - 0_99 03/05 11/99

01MW101 NA 2J 4U NA 4UJ
_ MWl_ NA 2J 2J NA 4UJ
_ MW_I 280 380 350J 70 324

_ MW_2 NA NA NA NA 8UJ
_ MW_3 NA NA NA NA 10U

_ MW_4 NA NA NA NA 8U
_ MW_5 NA NA NA NA 4UJ

01_206 NA NA NA NA 4UJ

01MW2_ NA NA NA NA 7J

01MW208 NA NA NA NA NA

01MW_9 NA NA NA NA NA

01MW_ 0 NA NA NA NA NA

01DGMW57 4Ua 2J 3J NA 4UJ
01DGMW58 4U_ 17 5 NA 7J

18BGMW24 NA NA NA NA 4UJ

No_
_ Re_te sam_s were _l_cted _r _e EPA (_o m_i_ and DTSC (_o m_tes) and an_ at _m_d_

de_gn_ed by these agen_e_ The EPA sam_s were reposed _ _n 4._ pg_ and _31 p_L _mh_e _
da_. The DTSC samples were reposed _ _n _01 p_L and 5_6 p_L _m_orate _a n_ va_e_ _N11999_.

_Re_ sam_s were _l_cted _r the EPA (_o m_i_tes) and DTSC (_o repli_t_ and subbed _ __
de_gn_ed by these agende_ The EPA sam_s were reposed to _n 2_7 p_L and 2.89 p_L pemh_m_ _al_a_d

\ d_. On_ one_e DTSC m_s wasana_ and _rch_e was not reposed _4 _ _a notv_e_.
c Du_ sampl_ were an_e_

/ < = _ _an
_L = m_Bms per I_er
DTSC = _ent _ To_c Substan_ _n_
EPA = Un_ed S_s En_mnmen_ Pm_on Agen_
J = _e _n_n_on _o_ _ an esCroWedv_ue
NA = notanal_ed
U = n_ de_ed a_ve _e indited _bo_w mpo_ _t
UJ = indi_tes _e _mpou_ or an_ _s an_ _r but was n_ de_e_ and _e sam_e de_on _m__ an

es_ma_d va_e
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December 2006 Final Phase fl RL IRP Site 1 Nature and Extent of Contamination

Perchlora_ was detected in three of the 12 groundwater samp_s (Column 5 of Table 4-40). In Wells

) 01-DGMW58 and 01-MW207, a perchlorate concen_ation of 7 _g/L was measured, and a
- / concen_ation of 324 _g/L was measured in 01-MW201. Thus the State and Federal provifon_

action levds of 18 and 32 pg/L On effect in 1999), respecfiv_y, were exceeded in only one well,
i.e., 01-MW201. Subsequent to the ufifizafion of the Feder_ Action Lev_, the State Notification
Level of 6 pg/L was _sued (OEHHA 2005). Perchlorate exceeded the State Notification Level in
Wells 01-DGMW58, 01-MW207, and 01-MW201.

Phase H RI Tier I and Tier IH Groundwater Sampling and An_y_s

As a par of _e Phase HRI, groundwater mo_ring _r perforce was conduced during the Tier I
and Ti_ HI investigations. The _s_ of _ese sampling events _e summarized _ Table 4-41.
Figure 4-7 shows perforce resd_ obt_ned during _e most recent sampl_g round for each
monitoringwell and piezom_, and _s_ of HydropunchTM _mplin_

Tier I groundw_ sampling was conduced to establish the basd_e con_tions. The _s_ of this
_mpling _c_ed e_entially a fmil_ pa_em of perforate contamination as found during _e
Verification Study for p_c_or_e _ 1999. A relafivdy _gh concenVation of p_c_or_e was
detected _ Monitoring Well 01-MW201, whiE all the o_ mo_fing wells showed low 0ess _an
8 _g/L) or nondetect concen_ations of perforate. Of _e 12wells samp_ two wells Ol-MW201
and 01-MW202) _c_ed perc_ora_ concen_ations gre_er than _e C_ifom_ publ_ he_ goM
of 6 _giL. One of _ese wells (01-MW201) _c_ed perforce concen_ations gre_er than _e
drinking w_ equivalent EvA (DWEL) for p_c_orate of 24.5 _g/L (EPA 2006).

Sub_quent to Ti_ L groundwater investigations as a paa of Ti_ I1_ of Phase H RI _duded
\ _sta_g ad_fion_ monffofingwells and piezom_s, condu_g ad_fion_ rounds of groundwater
: moni_fing, and c_g HydropunchTM samples to dd_e_e _e e_ent of p_c_orate _

groundw_er. The most recent perchlorate concen_afions _om all monitoring wells and
HydropunchTM _cations are presented on Figure 4-7.

Tier _I-A. Three groundwater monitoring wells (01-MW208, 01-MW209, and 01-MW210) were
_alled and groundwater samples were collected _om _g_ monitoring walls at IRP _te 1 _ June
2002 (Figure 4-7). Pem_ora_ concen_ations _ fix mo_ring wells equ_ed or exceeded Cali_mh
public he_ go_ and notification level _ _g/L) for perc_or_e (Table 4-41). Three of _ese walls
OlMW201, 01MW209, and 01MW210) showed perforce concen_ations greater _an _e DWEL
_r p_c_or_e of 24.5 _L (EPA 200_. The samples c_le_ed _om Monitoring Wells 01-MW209
and 01-MW210 _alled _ the _ciniU of 01-MW201 showed relatively _gh concen_ations of
perchlorate (gre_er than 100 _g/L). All o_er mortaring wells showed low 0ess _an 9 _g/L) or
nonde_ concen_ations ofperc_or_

Tier _I-B. Ti_ HI-A resets _c_ed a p_enti_ for a more widespread perc_or_e contamination
_ IRP Site 1. There_re, 16 piezom_ers were _led at IRP S_e 1 and areas south of IRP SRe 1
during Tier IH-B _vestigations (Figure 4-_. Addition_, five rounds of groundw_ sampl_g
were conducted _om February 2003 to Augu_ 2004 during Tier III-B _vestigations. Twen_-three
mo_ring wells we_ sampled during each Ti_ HI-B groundw_er sampling round except February-
March 2003 sampling event _ which 24 monitoring wells were sampled.
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Table _41. Pe_e Sam_n_ Resu_s Summa_ - Phase II RI

Loc_on I Sam_n_Zone ] _i_r?_ I C°ncemratbn(Ti__#_June 2002 I C_r-O_i_n [ C°noe_rat_n(T,__J_ne2003 [5!_(T_e3br_j_r_t_nMa_h(_._F_2_4_:_2n_2_t(T_n_Ng_T_ii_4_Feb_a_2_5_noe_rat_(Ti_Jansen- I C°n_rat_nMa_h2005(Ti_iii._
Mo_fin 9 Wel_ and Piezomete_
01-PZ01 Bedeck NS NS _4 10 _9 _8 J 12_ J NS NS NS NS
01-PZ02 Bedrock NS NS 3 U 13 J 1.6J 1.8J 23 J NS NS NS NS
01-PZ03 Bedm_ NS NS 11.1 &7 _2 &3 J 5_ NS NS NS NS
01-PZ04 Bedrock NS NS 1&5 _4 &9 J _2 J 33 NS NS NS NS
_-PZ05 Bedrock NS NS 3 U 13 J 2 J &l J 23 J NS NS NS NS
01-PZ06 Bedm_ NS NS _2 J 1_ & 3 U 03 J 3 UJ 1.6J NS NS NS NS
_?Z07 Bedrock NS NS _ NS NS NS NS
01-PZ08 Bedrock NS NS _ 21_ 2_3 _: _ NS NS NS NS
01-PZ09 Bedeck NS NS ,a_ ;;_ 2_ ._,_^_ -- -%U3_L_._il _-!__'-- NS NS NS NS
01-PZ10 Bedeck and _vium NS NS _7 _8 1_3 1&7 1_6 NS NS NS NS
01-PZ11 Bedeck NS NS 1_8 1&4 1_9 1_6 1_4 NS NS NS NS
01-PZ12 Bedrock NS NS 3 U 1.1J 1,4J 3 UJ _1 J NS NS NS NS
01-PZ13 _um NS NS 3 U 1_ J 1,8J _4 J _3 NS • 1 NS NS
01-PZ14 _um NS NS 5_ _9 7 _2 _9 J _1 NS &3 NS NS
01-PZ15 _um NS NS ...... _]F-- _'_,_O._L_I, ;--.-_{_ l_qlr, t_ __: _;___ NS _,,_ NS NS
01-PZ16 _um NS NS &3 &5 && &l &3 J _ _2 NS &6 NS NS
_-MWl_ Bedeck 4 U NS NS NS NS NS NS NS NS NS NS
_-MW102 Bedeck 4 &6 2_ J, 2_ J && 2_ J 3 2_ J 3.7 NS NS NS NS

_-MW201 Bedeck _-_ ___ _ i! .... t_ L93 !_, _'_',-- I_._-_ NS NS NS NS
_-MW202 Bedeck _2 J _8 1_3 2_1 30._ 3_3 21 1_8 NS NS NS NS
_-MW203 Bedrock 4 UJ NS NS NS NS NS NS NS NS NS NS
_-MW204 Bedm_ andAlluv_m 4 U NS NS NS NS 12 J 1.8J NS NS NS NS

_-MW205 Bedm_ andAiluv_m 4 U NS NS NS NS _9 J, _1 _3 NS NS NS NS
_-MW206 Bedrock 4 U NS NS NS NS NS NS NS 1_7 J NS NS
_-MW207 Bedeck _2 6 _3 5_ &l _2 _1 NS _8 NS NS

_-MW208 Bedeck NS 4 U 3 U 1A J 1.4J 3 U 23 J NS NS NS NS
_-MW209 Bedrock NS NS NS NS NS

_-MW_ 1 Bedeck NS NS NS NS NS NS NS ---_s _ NS NS

_-MW_2 Bedrock NS NS NS NS NS NS NS 3 U 1.1J NS NS
_-MW_ 3 Alluv_m NS NS NS NS NS NS NS NS NS

_W_4 _N_um NS NS __NS __ NS NS NS NS _ _ NS NS

,._ ;_ _umBedr°CkBedmckNsNSNs NsNSNs NsNSNs NsNSNs NsNSNs NsNSNs NsNSNs _1.93Uj _I_JNs NsNSNs NsNSNs
"--_-MW218 Bedeck NS NS NS NS NS NS NS l&_ 1_1 NS NS NS

_-MW_ 9 Bedrock NS NS NS NS NS NS NS 3 U NS NS NS
01-MW_O Bedrock NS NS NS NS NS NS NS 13 J NS NS NS
_-MW_I Bedrock NS NS NS NS NS NS NS 23 J NS NS NS
_ _W_2 Bedrock NS NS NS NS NS NS NS 3 U NS NS NS

_W_3 _uv_m NS NS NS NS NS NS NS NS NS NS I_
_ _W_4 _um NS NS NS NS NS NS NS NS NS NS 1.6J
_GMW57 _dm_ and_uv_m 4 U 4 U NS NS NS NS NS NS 1_ J NS NS
_GMW_ Bed_ 4 U NS NS NS NS NS NS NS 2.1J NS NS
18BGMW_ Bedm_ 4 U NS 3 U NS NS NS NS NS 1_ J NS NS
HydropunchSamples_L)
01-HPA1 _um NS NS NS NS NS NS NS NS NS _'rt_ __1_ NS
01-HPA1 Bedrock NS NS NS NS NS NS NS NS NS _ NS
01-HPA2 _um NS NS NS NS NS NS NS NS NS 1_1 NS
_ _PA3 _u_um NS NS NS NS NS NS NS NS NS 2_ J NS
_ _PA4 _u_um NS NS NS NS NS NS NS NS NS 3 U NS
01-HPA5 _u_um NS NS NS NS NS NS NS NS NS &6, 2A NS
_ _PA6 _uv_m NS NS NS NS NS NS NS NS NS _ NS
01-HPA7 _uv_m NS NS NS NS NS NS NS NS NS 1_" NS
01-HPA7 Bedeck NS NS NS NS NS NS NS NS NS _ NS
01-HPA8 Bedeck NS NS NS NS NS NS NS NS NS _ NS

01-HPA9 _uv_m NS NS NS NS NS NS NS NS NS NS _
01-HPAIO _um NS NS NS NS NS NS NS NS NS NS _5

01-HPB1 _um NS NS NS NS NS NS NS NS NS _ NS
01-HPB1 Bed_ NS NS NS NS NS NS NS NS NS 3_ NS
_PB2 _um NS NS NS NS NS NS NS NS NS 0_9 J NS
01-HPB3 _um NS NS NS NS NS NS NS NS NS 1.3J NS

01-HPB3 Bedrock NS NS NS NS NS NS NS NS NS 1J NS
01-HPB4 _um NS NS NS NS NS NS NS NS NS 1.5J NS
01-HPB4 Bedrock NS NS NS NS NS NS NS NS NS 2 J NS

01-HPB5 _u_um NS NS NS NS NS NS NS NS NS 0_3 J NS
01-HPB5 Bedrock NS NS NS NS NS NS NS NS NS 1.3J NS
01-HPB6 Bedeck NS NS NS NS NS NS NS NS NS 3 U NS
01-HPC2 _u_um NS NS NS NS NS NS NS NS NS ' 'w_ NS

i _iiii _u_umBedmCkBed_ckNsNSNs NsNSNs NsNSNs NsNSNs NsNSNs NsNSNs NsNSNs NsNSNs NsNSNs 1"2J'_3U NsNSNs
_ -HPC4 _u_um NS NS NS NS NS NS NS NS NS 3 U NS

01-HPC4 Bedrock NS NS NS NS NS NS NS NS NS 3 U NS



Ta_e4-41. _o_eSam_R_sSumma_-_el_anua_2002 June2002 RIMa_O03 June2003 N_emb_°be_o03 Ma_h2004 J_AugU_O04 Se_emb_o04 November2004 Fe_ua_anUa_O0_ _

01-HPC5 _um NS NS NS NS NS NS NS NS NS 1.6 J NS

_ _PC5 Bedrock NS NS NS NS NS NS NS NS NS 3 U NS

01_PD1 Bed_ NS NS NS NS NS NS NS NS NS 1_ NS

01-HPD2 N_um NS NS NS NS NS NS NS NS NS _ NS

_ _PD2 Bedrock NS NS NS NS NS NS NS NS NS _ NS
01-HPD3 _um NS NS NS NS NS NS NS NS NS 11_ NS

01-HPD4 _D_um NS NS NS NS NS NS NS NS NS _ NS
01-HPD5 _um NS NS NS NS NS NS NS NS NS 3 U NS

01-HPD5 Bedrock NS NS NS NS NS NS NS NS NS 3 U NS

01-HPE1 Bedrock NS NS NS NS NS NS NS NS NS _ NS

01-HPE2 _u_um NS NS NS NS NS NS NS NS NS _ NS
01-HPE2 Bedrock NS NS NS NS NS NS NS NS NS NS

01-HPE3 _u_um NS NS NS NS NS NS NS NS NS 1._ 3_ NS

01-HPE4 _m NS NS NS NS NS NS NS NS NS 1.6, 13 NS

u_L = _cmgmms p_ I_
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December 2006 Fin_ _e fl RL _P Site 1 Na_ and E_e_ _ C_m_a_n

,,. _e __ b_ets __e _ s_ent fin_ngs offer III-B_oundwa_ s_

/ * The p_c_o_e c_c_s _i_y exceeded Rs C_ia p_ he_ go_
_d notification _vel _ _) d_ng _ s_l_g _ds _ sa_Es c_ed from
10mo_fing w_@_om_ _c_n_ 01_Z01, 01_Z07, 01_Z08, 01_Z0%
01_Z11, 01_Z15, 01_1, 01_W_2, 01_W_9, _d 01-MW210 _e 4_1).

• _e _H_i_om_ _at c_si_y _d _o_e concen_afions _ _
Rs DWEL of 24.5 _ (_A 200_ d_ng _I _g _ds _c_ded 01_Z07, 01-
PZ09, 01_Z15, 01_1, 01_09, _d 01-MW210.

• The perforce c_c_s _ _ss _ i_ __ p_ic he_ go_ _d
notification _1 of 6 _ d_ng _ s_Hng ro_ds _ _ collected from
se_nm_it_ w_@_om_ _du_ng 01_Z02, 01_Z05, 01_ 01-PZ12,
01_Z13, 01_1_, _d 01-MW_8.

• _vdy _ c__ of __e _an_ng from 21.2 to 460 _ we_
_e_y _s_ _ _e wells _ca_d _ _e c_ po_ of _ SRe 1 _ _e
No_ EOD _g R_. _e_ _H@__ _c_de 01@Z07, 01@Z08, 01-
PZ09, 01_1, 01__ _ 01_10.

• _e p_c_or_e c__s _ _e _o__ s_les co,coted _m _ome_s
so_ of _ SRe 1 we_ __ low 0ess _ 8 _) except _ 01@Z15 _e_
p_c_e _e_ as _ _ _ m_ w_e detected.

Tier _I-C. _er _-B _a_ _g _sd_ _c_ed a need _ _ d_e _e
p__ c_m_n_ _n _e _ SRe 1 bo_d_ _d _e _a so_ of _ SRe 1 _ _e

\ _ of _o_ 01-PZ15. To ac_e_ _s p_os_ 12 ad_tion_ _R_g wd_ w_

/ m_m_g_S_d_dwdls_Ow_erO_ds_M_go_N__ng_emOm_fing___gWerero_d_n_n_ _No_e.___e200412 new_d
16__ w_ls were sa_d _ng _ second _o_g ro_d __ in No_
2004._e __ bM_s s_ze _e _e_ find_gs _ _ _o_dw_ _e_g_s:

• Sou_ of _ SRe 1, p_cN_e c_c_s excee_ng Ne C_ia p_ic heN_
goN of 6 g_ were d_e_ed _ _e _ cN_ed _om Mo_g W_s 01-
_211, 01_W213, 01_1_ _ 01_215 _e N_e _ _d _ 4_1).

• _y N_ c_c__ of pe_NorNe (_er _ 95 g_) w_ detected _
W_s 01_W213, 01_1_ _d 01_15 _Nled n_ _d so_ of01_Z15, _
• e _NN_ of _e __e of _ SRe 1 _d _e _ N_. _e p_N_
c___ _ W_s 01-MW212 _d 01_21_ _s_d east _d west _01_ZI_
were less _an Rs C_ _ heN_ goN of 6 g_ _e_ _ _e_ _e_ of
_m_ c_a_n_ is l_d.

• P_cNom_ was detected at c___ _ _ _ C_N p_ _N_ goN of 6
g_ _ a_ _e mortaring wells _N_d _ _e _d_ of _ Site 1 d_g _e
_er IIIoC _g_i_s O1_W216, 01_1_ 01_19, 01__ 01-
MW_I, and 01_W_ except _r Mo_o_g W_101_W218, _e pemNo_
was detected at __ of 13N _d 14.1 g_.

Tier _. To be_er __d _e geNo_ and _eNo_ of _e _e, _d _er d_e
p_cNor_e _a_n_, 31 s_ bo_hN_ _d _o moNm_ng w_ls _1 _W_3 _d 01_W_
were _ _ _e _u_em po_on _d _e areas sou_ of _ SRe 1. _e _o_ng b_

"' __e _ s_e_ fin_ngs offer _ __r _g:
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December 2006 Fin_ Phase fl RI, IRP Si_ 1 NaCre and E_ent of Contamination

• P_c_o_ concen_ations _e_ _an _s Cali_m_ public he_ go_ _ _L) were
de_ed _ _1 five Hy_opunch TM samples c_c_d from bomh_ _ _e sou_em i
potion of [RP Si_ 1 _I-HPA6, 01-HPA7, 01-HPA8, 01-HPA_ and 01-HPAI_. The \ _'
_ghe_ p_c_e concen_afion of 185 pg/L w_ d_e_ed _ _e sample cd_ed _om
• e _um from b_ehde location 01-HPAT.A _oundwater _mple coll_d from _e
mo_fing wall _d _ _e _ of 01-HPA7 _1-MW223) _owed a pem_a_
concen_afion of 74.6 pg/L.

• P_c_o_ concen_ations excee_ng the respective C_i_mia public heal_ goM of 6
pg/L were reposed in _l five HydropunchTM samp_s col_ed _om boreholes _ the
southern posen of IRP S_e 1 _I-HPA_ 01-HPA_ 01-HPAS, 01-HPA% and 01-
HPAI_. Of _e_ _mples, _e _ghe_ perchlomte va_e w_ reposed _ _e
HydmpunchTM samp_ from Borehole 01-HPA8 _ a con_mration of 219 pg/L. The
_um Hy&opunchTM sample c_ed _om _e allu_um _ Bomh_e 01-HPA7 had a
concentration of 185 _g/L; a _oundw_ sample collected _om moni_ring well 01-
MW223 (al_ from _e allu_um) _allCd _ _e _ of 01-HPAT,had a pem_orate
concentrationof 74.6 _g/L.

• Perchlorate is proem primarily _ _e bedrock _ _e cenVal potion of IRP S_e 1.
However, _u_ of IRP Sile 1, perforate con_mination _ present both _ _e _turated
bedrock as wall as _ _e ,_turated allu_um. Concen_ations of p_chlo_te _
_oundw_ de_ wi_ _ance down_adie_ of IRP Site 1.

• F_ e_h ea_-w_t offered fine of bomhole _cation_ pem_o_te concen_afions were
_ghe_ _ _e Hy&opunchTM sample coH_d from _e b_ehde do_ _ _e we_ern
reach of Bo_ego Canyon Wash. There_re, _e relatively _gh concenVafions of

p_c_orate (_eat_ _an the perc_ora_ DWEL of 24.5 _g/L [EPA 200_) sou_ of IRP - _

S_e_c_l_appe_arewestern roach ofBo_e_ go_°sdy _How _e CanyoWn_m Washbetwem enach of Bo_egi_ s_CeanyolnandWiRp_h.s_T_ei_ _\_/,_
fikely lies above the primary flow path and area of p_c_o_te _onmmination _
_oundw_er.

IRP SRe 2 Pe_Mor_ IRP S_e 2, _c_ed appro_m_e_ 4_00 _a down_a_ent from IRP S_e 1,
was a _rmer operation_ land_L and was used _om the late 1950's until about 1980.G_undw_
wit_n _e be&ock _ _e IRP S_e 2 area is pfimari_ contaminated wi_ TCE and PC_ which am
bong eva_ed _p_dy from perforate. The Draft Evaluation ofPerch_rate _ Groundwater
_r MCAS E1Toro (BNI 1999_ _po_edthat perc_orate was not de_ed in _e three wells _r
which k was an_yzed during _e sampl_g eve_ _ 1998 (02DGMW5_ 02DGMW60, and
02UGMW25). However, during the petiole ba_wide _mpling _ is conduced _ MCAS _ Toro,
p_c_or_e has been d_e_ed at IRP S_e 2 intermi_ent_ beonning in 1999 (CDM 2002_. _nce
_ tim_ p_c_orate concen_ations _ IRP S_e 2 have ranged _om nondete_ (wi_ a _po_g limit
of 3 _g/L) to 20.7 pg/L (Ta_e 4_, and exce_ _r slight flucm_ions, have mm_ned consistent
from 1998m present.

The general _oundwater flow d_ecfion at IRP S_e 2 is towed _e _hwe_ _ a dep_ of 50 to 70
_ b_, which is consi_ent wi_ _e _adu_ _cm_e _ _oundw_ dep_ from IRP S_e 1 _ IRP
S_e 2 that was efident during _e Phase H RI _er III-D field acti_tie_ Groundwater at IRP S_e 2
congas of _oundw_ flow _om IRP S_e 1, _e unnamed tribu_ry _ IRP S_e 1 _a_s int_ and
Bo_ego Canyon Wash. The conve_ence of _e _b_ary _at IRP Site 1 &_ns i_o and Bo_ego
Canyon Wash occurs at IRP S_e 2. Sou_ of IRP S_e 2, _e _oundw_ flow _mcfion abrnpfly
changes _w_d _e no_hwe_ znd _e dep_ _gnificantly _e_ _ appro_m_dy 130 _ b_
(EaCh Tech 2004_. The ge_ogy _ IRP Site 2 is _mil_ _ _e ge_ogy _ IRP Sile 1, _ _ _ere " \
_e mu_p_ hy_ogeo_c zones con_buting to a very comp_x hy_ogeolo_c m_me. The Dra_ _ _/
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D_em_r _06 _ _e fl _ _P _ 1 _ _d _tent _ _ntam_tion

\ _c_ _m_ Aq_r Te_ _ S_ 2, M_a_ Rod L_d_, F_ MCAS _ T_o
) _ _h 20_ _s _ _&_c __ _ _ Si_ 2.

_e 4-7 shows p_e_e concen_afions at _ S_e 2 during _ring 2005 (some w_s have not
been s_d _nce 2003). Pe_om_ concen_ions _ _e n_e_o_ _ SRe 2 w_s 02PZOZ
__, _d _G_61) _g_e _ _ le_ _ _e sou_emmo_ _ SRe 1 _ IH-D
__ s_ _ _c_ 01_. __ _ _ S_ 2 w_s _ b_ _ _
s_ed _ m_e c_ _&_k _ _es sa_d _ _ S_ 1 _ _ _d_ TM

s_les _ location 01_P_ _um _d we_he_d be_. _e _e_ __
c_c_fi_s m _ SRe 2 wdh _pe_ to be _ _e area of mo_ring w_ 02PZ12, screened
_n _h_um _d be_cL _ _e _ _ B_ C_ _ _e 4_). _e _
exte_ of pe_e c__n to _e so_hea_ of _ SRe 2 is defined by __ w_
_NEW_ _ 2.2 _, _d _e _u_w_m O_n_d_ e_e_ is _fi_d _ we_s _NEW_,
_NEW2Z _d _NEW_ _ 6.0 _, less _ 3 _, _d less _ 3 _, _e_
_ou_ mo_ wells _0 _d 02_21 were s__fly _moved _ l_e 2003, _
pe_o_e c__s obt_ned from these wells during _mO_g _ 2003 (5 _ _d _ss th_
3 _, _specfive_L hdps to define the _hwes_m _o__ _ _ e__. Due
to __ _e_ _ _ S_e 2 _r to _e __ _ S_ 1 _ IH-D
_p_ s_s _Wo_y 1_00 _ _ _e no_, _d a hck of _ti_ _e
_ _e p_c_om_ _ _ S_ 1 is m_t l_y _e _ce ofp_c_o_e _ __ _ _
S_2.

4.5.6 _i_d__i_

Ph_e _ _ _ I _n_r _m_ and Ana_s

\ 01__a_ we_l__d _I_GMW5_ve _°__J_m°_°_002 _r _y_Hs, 01_l_f_ (_%1_1_35)"
) _ _ _ _ _ _ of_ s_l_ _ _ __ fi_ _2 _.

_.7 Morals

G_dw_ _m_ _ _ SRe 1 as Pan of Smfionw_e Groundw_er Samp_ng

_y_s of _o_ s_l_ _om _ S_e 1 mo_ _lls _r m_s w_ pe_ed as a
p_ _ _s Sm_n_ _o_dw_ mo_ m_. T_ 4_3 _s_ a s_ _r
m_s m_ _g _e _g _. _e _d m_s _ _ S_ 1 _dMe _n_,
_fimo_ _ b_, c_, c__, c_ i_, _a< __, mmg_ _c_,
p_s_ sd_, _L _u_ v_a_ _d _nc. M_s _ exceeded MCLs w_e
_fi_ c_o_u_ _d _c_l _e 4_3), _ou_ _r _on_ _y _e _p_ng fi_ d
no_d_e_ed conce_r_ns exceeded_e MCL of 6 _.

_ _ I _d _r _A _n_r _m_ and An_yds

_n sa_ _ _ _r m_s as a p_ _P_ H _ _ I _d _ H_A __
s_. _e m_s detected _ _ese _ include __, __ _s_c, b_u_
be_ _d_u_ _, c_o_u_ cob_, coppeL kon, _a_ ma_ mangane_,
me_, _c_l, p_s_, _, _ _u_ _i_, __, _d _ _e _35).
Mo_ of _ese metes we_ de_ed bdow MCLs. _e metes _at exceeded _e MCLs _dude
c_o_u_ _c_l, _d _m _le 4_).
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4.5.8 GeneralChemi_w

Groundwa_r _m_ _ _ Site I as Pa_ of _nw_e G_undw_ Sampling (; \/

Tot_ _vcd s_s, c_o_d_ s_e, n_e_i_, a_l_ __, _d c_ w_€
_ as pa_ of S_n_de _o_dw_ _g (CDM 1998). C_n_fi_s of tot_
_ved s_ids ranged_om 296 m_L to 823 m_. _€_s of c_ofide _nged _om 21.0
m_ to 324 m_. C_c_s ofs_e _n_d _om 10A m_ to 275.0 mg_. C_ti_
of _e_e e_ as _gen _ged _m 1.2 m_ to 20A m_ _ _ S_e 1
__ _e MkM_ of _o_dw_ at _ SRe 1 ranged _m 96 m_ to 260 m_
e_ as c_c_m c_. B_a_on_e c_c_s _ged _om 96 m_ to 298 m_ as
_ c_. C_ was not detected_ _ _ c_Ec_d (_E 4_5).

_ Tier I and _er _-A _n_r _m_ and AnMyMs

_e __s _ng _m 1.7 _ to 20.1 m_ of _e e_m_ as _g_ we_
_ _ _ SRe 1 __ _ng Phase H _ _d_ s_Hng _e _35). _e
_ge ofpH _r _o_dw_ was d_ec_d _ 7.01 to 7.8 _e 4_5).

4.5._ Ra_onu_os

A Phase I _d Phase _ evMuation of _on_s was pe_ed _ F_er MCAS _ Tom
_dud_g _ SRe 1 _ O_ob_ _d __ 1999, _d J_ 2001, __y (E_ Tech
2000). _e me_ods _d __s _ _ese e__s _ _s_ _ Secfi_ 1AAg; _
section __ _e _sdts _d conclusions of _ese __. S_ng _sd_ a_
_s_ _ T_le 4_6.

_e Phase I _o_d_e evMuafionconceded _ o_n _ _e _o_di_s _ _e _o_ is
na_M _d not __. _s c_c_fi_ w_ _d on _e _o_ng _M_eM _ks:

1. _p_ __C_hou_ __41m_onuchdes_at___e_ra_onu__cafive Of_sar_eaSedetected_atnOta \_'

2. _e _s_ _ _m _omp_ _c_d _at _eir ratios w_ c_t _ _ose _r
n_y __ _i_.

_e Phase II e__ _m__ __ _ _e m_onudides de_c_d _ __ at
Four MCAS _ T_ _ _y __ _s c_chfi_ _s _d _ _e _1o_ _s_:

1. _e i_o_c _s _ fll _e _ _xceV onO _I _n _e e_d _ge of 137.54
to 138_, _ c__ _ n_y occ_g _i_.

2. U_3_ _ich is _t a _fl_ occ_ng is_ope off,m, _s not _d _ _ of
• e _fl_ed m_.

3. S_ontium90 _d __41 were not detected _ove _e _p_g _t _ _e _ted
nu_er _ s_ _fl_ _r _ese _fl_.

4. _oss flpha was less th_ _e C_h _ng water _d_d of 15 _C_ p_ _ter
_C_) _ fll _e _ _xceV onO.

5. _oss beta was less _an _e _h _L _ 50 _ _ fll s_s.
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4-42. Perchbrate

Samplin_lBasewideBasewideReSultsSuBasewidemma_",IRPSitelRP Site12 Basew_de IRP Site 2 Aquifer IRP Site 2 Aquifer IRP Site 2 Aquifer IRP Site2 Aquifer IRP Site2 Aquifer IRP Site 2 Aquifer IRP Site2 Aquifer IRP Site 2 Aquifer IRP Site 2 Aquifer
_.__/,: Monitoring Montirong Monitoring Perchlorate Monitoring IRP Site2 Aquifer Test IRP Site2 AquiferTest Test Sampling Test Sampling Test Sampling Test Sampling Test Sampling Test Sampling Test Sampling IRP Site2 AquiferTest Test Sampling Test Sampling

Round 8 Round 10 Round 11 Investigation Round 12 PreTest Sampling Event 1 Pre-TestSampling Event 2 Event 1 Event 2 Event 3 Event 4 Event 5 Event 6 Event 7 Sampling Event 8 Event 9 Event 10
October 1998 April-May1999 July 1999 March-April2000 June 2000 June 2002 November2002 February 2003 February 2003 February 2003 February 2003 March 2003 March 2003 March2003 March 2003 March 2003 April 2003

Well ID (pg/L) (}J_I/L) (_I/L) (IJ_/L) (p_/L) (]J_I/L) (t_/L) (p_/L) (_9/L) (IJ_!/L) (p_l/L) (]J_/L) (_c_/L) (IJ_/L) (tJ_/L) (I,J_/L) (IJg/L)
02NEW01 .................
02NEW02 - 4 U 2 J 4 U .............
02NEW03 .................
02NEW06 - - - 8 U .............
02NEW07 ...... 4 U ..........

02NEW08A - 1t 9 - 8.2 4 U, 4 U 3.6 J 8 7.7 6.8 6.8 6.2 6.4 J 7 6.4 5.9, 6.4 7.3, 7.2
02NEW11 .................
02NEW12 - 4 U 4 UJ - 4 U, 4 U ............
02NEW13 .............. 3.9 J, 4.1 J, 4.1 J, 3.9 J 3.4 3.4
02NEW14 ..... 4 U 4 U ..........
02NEW15 - 4 U 4 U - - - 4 U ..........
02NEW16 - 3 J 6 - - 9 8.4 ..........
02NEW17 .................
02NEW18 .................
02NEW19 .................
02NEW20 - - - 8 U, 8 U .............
02NEW21 - - - 4, 4, 4 U .............
02NEW22 ..... 4 U 4.2 ..........
02NEW23 - - - 8 U .............
02NEW24 - - - 8 U .............
02NEW25 ..... 4 U 4 U ..........
02NEW26 .................
02NEW27
02NEW28 .................
02HP01 ...... 4 U ..........
02HP02 .................
02HP03 .................
02PZ01 .................
02PZ02 ...... 4 U ..........
02PZ03 .................
02PZ04 ...... 6.7 U ..........
02PZ05 .................

02PZ06A ...... 4 U ..........
02PZ06B ...... 4 U ..........

02PZ09A02PZ09B02PZ0702PZ05 __-- __-- __-- __-- __-- __-- __-- __-- __-- __-- __-- __-- j ---_ , _--_ _--_ _--_ _--_
02PZf0 .................
02PZ1f .................

02UGMW25 4 U 4 U 2 J ..............
02DGMW59 4 U 4 U 4 U ..............

02DGMW6002DGMW6t4 U_ t 4 U5 45U _- _- 4-U 4 U,4 U4 U 3.9_ 7.5, 5.7,3.8 5.3 5.23 5,9 J, 6.3 I.I,2.9 U 6.1 2.7 J5.6 5.8 j3.2J 3.8,5.83.8 6.43.6 6.7,5.33"1 i 7.13.6



Table 4-4Z Pemh_m_ Sam_ Res_ Summa_ - IRP Site 2 ,, ""

WelllD IRPSite2AquiferTe_Sam_ngApN2003Event_11 IRPTeStApN2003Event12Site2Aquifer_Sampling I _PSite2AquiferTe_SamplingApdlEvent13_2003 IRPTe_Sam_ngMay2003Event14_te_2AquiferIRPTe_Sam_ngMay2003Event15_2Aq_r__ _PSite2AquiferTe_SamN_gMay2003Event_16IRPS_eTeNSamNin_june2003Event17_2AqN_r IRPSam_lin_E_lsNte2june2003_Aqui_erTeNIRPTeNSamNNgjune2003EventlgSite_2A_ui[er IRP$ite2AquilerTeNSam_n_june2003Event20__ IRPTeNSam_n_june2003Event21N_2A_uiler__ IRPSite2Aqui[erTeNSamNngju_2003Event22__ IRPS_ej_¥o_U_ustTeNP_st°TestsamNNg_2A_ui_er2003M_nit_flngSap_mber2004NPSite2MNA_EventlMonit_ngEve_21NPSite2MNAMay2005__ Moni_dngEve_NPN_2MNAAugu_20053\"_--'_
02NEW_ ............ 3 U - - -
02NEW02 ...... 3 U _8 J, 3.8, 8.2, _7, 4.4 3.8 3.5 J 4.2 _3 3.4 J - 2.2 J 3 U
02NEW03 ............ 2.3 J - - -
02NEW06 ............ 2.2 J - - -
02NEW07 ............ _1, _1 J - 6 _8

02NEW08A 7A &l J _2 _3 J _9 4.6 4.9 8 _2 &3 J 8.1 &_ _2 _ _2 - - 1_5
02NEW113 U - - 3 U
02NEW12 ............ 1.2 J - - 3.8
02NEW13 3.2 3.7 J _6 J _4 J 2.5 J 1.7J 3 U 2.9 J 3.1 2.6 J 2.8 J _8 J 2.3 J - - -
02NEW14 ............ 6_ - - -
02NEW15 ............ 3 U - - 3 U
02NEW161_3 - _5 _2
02NEW17 ............ 3.1 - - -
02NEW18 ............ 3 U - 3 U 3 U
02NEW19 ............ 3 U - 3 U 3 U
02NEW20 ............ 5 - - -
02NEW_ ............ 3 U - - -
02NEW22 ............ I _2 J - - -
02NEW23 ........... 1.8J ....
02NEW24 ........... 3 U ....
02NEW25 ........... 3 U ....
02NEW26 ............. 2.3 J 3 U 5.1 J
02NEW27 ............. 3 U 3 U 3 U
02NEW28 .............. 4.1, 4.2 1_ t_5
02HP01 ............ 3 U - - -
02HP02 ............ _3 - - -
02HP03 ............ 1t_ - - -
02PZ01 ............ 3 U - - 3 U
02PZ023 U, 3 U - - 1.9J

02PZ0302PZ0502PZ04__-- __- __- __- __- __- __- __- __- __- __- __- 3_83UU __- 5.9,3-U6 _ _63U3 U ____"_,,
02PZ06A ............ _7 - - -
02PZ06B ............ 3 U - - -
02PZ07 ............ 1_3 - - -
02PZ08 ............ 4.7 - - _5 J

02PZ09A ............ 3 U - - -
02PZ09B ............ _1_ - - -
02PZ10 ............ 3 U - 3 U 3 U
02PZll ............ 3 U, 3 U - - -
02PZ122_7 J - 20_ 1_7

02UGMW25 ............ 3 U - - 3 U
02DGMW59 ............ 3 U - - 3 U
02DGMW60 3.2 3.7 J Z5 J 2.2 J 2_ J Z2 _ 1.9 J 2 J 3.8 3_ 3.7 3.6 4.3 4.5 J - - -
02DGMW61 _6 _4 6, _3 _5 J 6_ 6 _1 _6 i _ 1_1 1_7 11 11_ 8_ J - - -
No_

- =_e w_ wasn_sam_ for_rchJoratedud_thesamplingeventin_t_.
ug/L=_crog_rns_r liter
J= the_n_nEaO_ isane=mate
_ = iden_8on
_P =_s_l_ Restora_ Program
MNA=MonitoredNa_ A_n_
U=_e anal_ewasnot_tect_ a_ve_e re_ li_tshown
UJ=n_d_ect_ = _e t_hres_ldi_i_t_; howev__e lev_s_t_ _ anes_mat_v_ue
Boldindi_tes_ncenEa_onabovetheCalffomia_blicheal_g_l for_r_lorate_ 6 pg/L



Table 4-43: Metals Sampling Results at IRP Site 1 - Stationwide Groundwater Monitoring

/ Scleen
Depth Sam_e

"\_ J/ W_I Number (ff bgs) Date Aluminum Antimony Arsen_ Badum C_um Chrom_m Copper Iron Lead Magne_um Manganese N_k_ Potas_um S_e_um S_ver So_um Vana_um Zinc

MCL (pg/L) 1,000 6 50 1,000 50 1,300 15 100 50

01_DGMW57 83 12/10/92 31.0 U 12.1 U 0.7 B 18.2 B 94,600 3.7 U 1.4 B 2.3 U 0.6 U 37,800 74.7 12.6 B 4,860 B 7.7 2.1 U 99,600 4.3 B 3.8 B

6/14/93 19.2 B 12.0 B 1.7 B 12.1 BE 74,400 2.9 U 2.7 B 14.6 B 0.4 U 30,600 44.4 8.1 B 3,650 B 32.5 B 1.2 U 83,200 4.1 B 5.5 B

2/7/96 200.0 U 60.0 U 10.0 U 200.0 U 68,000 10.0 U 25.0 U 100.0 U 3.0 U 27,000 37.0 40.0 B 2,530 J 9.0 10.0 U 60,000 50 U 20.0 U

2/7/96 200.0 U 60.0 U 1_0 U 200.0 U 68,000 10.0 U 25.0 U 100.0 U 3.0 U 28,000 62.0 40.0 B 2,580 J 7.0 10.0 U 62,000 50 U 20.0 U

4/8/96 55.9 NA NA 12.3 70,400 1.2 2.9 NA NA 29,600 44.7 35.4 3,360 J 12.8 NA 75,400 4.7 8.6

11/20/96 12.2 B 60.0 U 10.0 U 11.5 B 62,800 10.0 U 3.3 B 100.0 U 1.1 B 26,500 5.4 B 64.7 2,870 B 5.0 U 10.0 U 63,700 3.1 B 5.9 B

3/25/97 200.0 U 60.0 U 10.0 U 10.9 B 67,400 10.0 U 3.8 B 100.0 U _0 U 28,000 5.8 B 55.9 3,160 6.2 10.0 U 63,400 3.3 B 4.3 B

01_DGMW58 77 12/14/92 31.0 U 12.1 U 1.4 B 16.8 B 87,000 3.7 U 1.0 B 17.2 B 0.6 U 13,200 45.4 110.0 2,040 B 2.7 B 2.3 B 36,400 9.1 B 2.4 B

6/14/93 10.2 B 9.0 U 2.6 B 23.3 BE 90,300 2.9 U 0.7 U 13.2 B 0.4 U 12,100 2.4 B 91.8 1,150 B 6.9 1.2 U 44,100 11.1 B 2.8 B

6/14/93 13.2 B 9.0 U 2.1 B 22.7 BE 89,400 2.9 U 0.7 U 8.2 U 0.4 U 12,000 2.2 B 96.9 1,200 B 8.2 S 1.2 U 43,800 11.9 B 2.2 B

2/28/96 200.0 U 60.0 U 10.0 U 200.0 U 81,000 13.0 25.0 U 184.0 3.0 11,000 18.0 110.0 1,750 J 5.0 U 10.0 U 36,000 50 U 24.0

2/28/96 200.0 U 60.0 U 10.0 U 200.0 U 82,000 11.0 25.0 U 340.0 4.0 13,000 51.0 110.0 1,750 J 5.0 U 10.0 U 36,000 50 U 31.0

4/5/96 34.5 U NA NA 23.1 78,900 1.7 2.0 NA NA 11,000 1.2 98.5 1,150 J 3.9 NA 40,900 12.1 7.2

11/18/96 200.0 U 60.0 U 10.0 U 25.2 B 83,900 10.0 U 25.0 U 100.0 U 5.0 U 11,300 15.0 U 89.4 1,070 B 5.0 U 10.0 U 36,400 10.6 B 6.9 B

3/13/97 200.0 U 60.0 U 1_0 U 22.1 B 87,300 10.0 U 3.6 B 23.8 B 1.6 B 11,500 1.6 B 157.0 968 B 5.1 10.0 U 30,400 7.9 B 6.1 B

01_MW101 148 4/2/96 57.7 U NA NA 7.6 55,500 2.1 2.0 U NA NA 16,000 86.1 22.3 7,630 J 3.4 U NA 87,800 4.9 6.6

11/20/96 53.3 B 60.0 U 10.0 U 25.5 B 42,300 10.0 U 1.8 B 100.0 U 0.9 B 13,200 16.2 12.1 B 8,940 5.0 U 10.0 U 66,700 2.9 B 9.1 B

_-_i_ 7/3/113/917/9714'105.9_ 60'02U.3B 10"01U.4U 10"132.3_ 42'70308,90010"20.5Bu 8"38.4_ 13"31B9.7B _.8.U4 B 1_,93,0500 115.13.0B 24.620.8B 8,5350,660 3"02B.0U 10"0.07Uu 58'10506,000 502U.2B 18.89B.3B

7/11/97 27.3 B 1.3 U 1.4 U 11.2 B 37,000 1.6 B 3.3 B 7.4 B 0.8 U 9,380 13.4 B 58.3 5,350 3.9 B 0.7 U 52,400 2.2 B 10.8 B

10/24/97 33.4 U 1.7 B 1.2 U 6.0 B 39,200 1.1 B 1.2 B 14.0 U 0.7 U 9,710 19.6 207.0 4,220 B 2.4 U 0.7 U 53,300 1.0 B 9.1 B

01_MW102 135 4/2/96 34.9 U NA NA 29.1 129,000 530.0 3.9 U NA NA 19,800 158.0 852.0 9,760 J 3.4 U NA 170,000 7.7 55.5

11/20/96 94.6 B 60.0 U 2.9 B 9.2 B 102,000 70.9 12.6 B 2,350.0 5.0 U 8,100 35.9 227.0 4,400 B 5.0 U 10.0 U 82,300 4.6 B 1_5 B

3/13/97 200.0 U 60.0 U 10.0 U 7.1 B 113,000 10.0 U 2.6 B 17.2 B _0 U 6,740 64.3 445.0 3,740 B 4.2 B 10.0 U 74,600 2.1 B 8.2 B

7/9/97 35.9 B 1.7 B 1.4 U 8.8 B 107,000 3.5 B 26.0 66.5 B 0.8 U 6,150 61.4 843.0 3,400 B 2.0 U 0.7 U 77,400 3 B 194.0

10/24/97 33.4 U 1.4 U 1.2 U 3.4 B 109,000 2.0 B 2.5 B 14.0 U 1.0 B 5,180 121.0 1,390.0 2,980 B 2.4 U 0.7 U 71,900 1.9 B 16.8 B

01_MW201 57 4/8/96 34.5 U NA NA 8.3 104,000 24.2 5.2 NA NA 16,600 19.4 44.4 9,680 3.4 U NA 121,000 4.0 6.3 U

11/18/96 200.0 U 60.0 U 10.0 U 5.2 B 88,000 2.8 B 2.1 B 112.0 2.1 B 6,270 123.0 548.0 3,520 B 5.0 U 10.0 U 52,200 50.0 U 18.3 B

3/13/97 200.0 U 60.0 U 2.1 B 2.0 B 8_500 0.7 B 2.8 B 13.6 B 5.0 U 4,880 B 10.0 B 105.0 2,730 B 5.4 10.0 U 42,200 2.8 B 5.4 B

7/9/97 23.8 U 1.3 U 1.5 B 8.9 B 99,200 4.2 B 7.4 B 17.5 B 0.8 U 3,950 B 12.7 B 224.0 2,440 B 4.6 B 0.7 U 50,100 4.3 B 17.0 B

10/24/97 33.4 U 1.4 U 1.8 B 8.1 B 99,400 1.4 B 1.4 B 14.0 U 1.0 B 3,520 B 3.6 B 120.0 2,280 B 2.4 U 0.7 U 46,900 4.2 B 8.5 B

Notes:
Source: CDM 1998

All unitsare m_rograms per leer (_g/L) _
Concentra_ons _ BOLD ind_ate the values above C_-EPA pdmary MCLs _
B = The v_ue _ b_ow the repo_ng lime but above the m_imum detection lime
bgs = b_ow groundsurface
C_-EPA = C_ifomia En_ronment_ Protection Agercy
CDM = Camp Dresser& McKee

_ _cIRLP =Th=emaximumcontamina=ntlnstallationRestorationProgralemv_stated is an es_matedv_UleeveI
NA = The an_yte was not analyzed
U = N_t detected at the threshed in_cated
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December 2006 Fin_ Phase HRL IRP Si_ 1 NaCre and Extent of Contamination

_e 4_: Frequency of Detec_on of Metes - _ _er I and _er Ig_ Gmundw_er Sam_ing

// Numb_ _ D_e_o_ Ma_mum
M_al Number_ De_ Above MCLs Co_en_ _

_uminum 2 0 102

A_m_y 1 0 2.1 J

Amen_ 8 0 4_

Badum 18 0 110

Be_m 1 0 _14 J

C_um 2 0 0.77 J

C_dum 18 0 166,000

Chromium 12 1 157

CobaR 4 0 6.3

Copper 2 0 17

Iron 9 0 1,610

Lead 4 0 _2

Magnes_m 18 0 38,800

Manganese 12 0 260

Meow 18 0 0.5

Nick_ 9 5 1,300

P_ 18 0 5,100 J

S_e_um 6 0 2_9

_er 2 0 0.39 J

S_ium 18 0 79X00

_ _ 3 3 _1

_ Vana_um 10 0 1_5

_nc 17 0 83

_ _1 _ 18samp_s _ _) _m _a_.
p_L = m_mgmms p_ _
J = _e _n_n_n _ an _ma_d _e
MC_ = ma_mum _n_ levis
_ = mm_ __n
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TaMe 4-4& Gener_ ChemistH Result& StationwideGmundw_er Sam_ 9
iO[alU_soweo _n_nae bu_a[e _Kra[e/_Kn[e A_Kalimty Bmamonam _areonate

Well Location Sarape D_e S_s (mg/_ (m_ (mg/_ (mg-N/_ (mg-CaCO# (mg-CaCO_ (mg-CaCO_
01-MW101 2-ApF96 NA 168.0 24.9 NA NA NA NA

20-Nov-96 406 83.8 85.0 1.2 138 138 2 U
13-Ma_97 388 64.3 69.3 1.2 152 152 2 U
11-Juk97 303 64.5 14.5 2.0 U 137 137 2 U
114u_97 310 76.5 17.6 2.0 U 135 135 2 U
24-O_-97 296 77.5 12.4 1.9 96 96 2 U

01-MW102 02-Ap_96 NA 324.0 45.7 NA NA NA NA
20-Nov-96 581 166.0 42.0 1.8 246 246 2 U
13-Ma_96 597 131.0 10.4 1.6 260 260 2 U
09_uk97 600 138.0 20.0 U 4.0 U 236 236 2 U
24-O_-97 586 129.0 13.8 1.7 231 231 2 U

01-MW201 08-Ap_96 NA 202.0 70.4 NA NA NA NA
18-Nov-96 522 36.4 53.8 20.4 179 179 2 U
13-Ma_97 447 62.0 99.3 18.7 187 187 2 U
09_u_97 463 42.0 76.9 11.7 177 177 2 U
24-O_-97 496 37.4 72.7 9.5 169 169 2 U

01-DGMW57 10-Dem92 808 91.6 250.0 1.7 235 235 NA
14_un-93 602 79.5 139.0 1.5 237 237 NA
07-Febo96 494 58.0 81.0 3.1 244 298 2 U
08-Ap_96 NA 59.5 94.2 NA NA NA NA
20-Nov-96 508 61.7 80.7 2.3 250 250 2 U
25-Ma_97 505 59.6 73.6 2.4 249 249 2 U

01-DGMW58 14-Dem92 429 61.2 21.1 5.8 234 234 NA
14_un-93 462 24.5 58.2 NA 251 251 NA
14_un-93 468 24.8 58.5 7.7 252 252 NA
28-Feb-96 404 21.0 23.0 11.0 227 277 2 U
05-Ap_96 NA 23.5 21.7 NA NA NA NA
18-No_96 441 38.5 16.2 9.9 211 211 2 U
13-Ma_97 409 59.9 19.1 8.1 210 210 2 U

18-BGMW24 12-Nov-92 731 56.3 251.0 8.6 204 204 NA
09_u_93 733 50.2 242.0 7.4 206 206 NA
07-Feb-96 718 53.0 222.0 12.0 238 290 2 U
26-Nov-96 808 49.9 253.0 9.7 254 254 2 U
26-No_96 822 55.5 275.0 9.8 254 254 2 U
25-Ma_97 823 55.5 239.0 10.4 258 258 2 U

No_

m_CaCO3 = m_ams _ c_dum c=bon_e

m_L = m_gBms p_ _ _ n_en

m_L = m_gmms p_ _

NA = not ana_zed

U = _e a_e was _t d_d able _e _po_ng _mff _d_ed
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Table 4-46. Summary of Phase I and Phase II Ev_uation of Rad_nu_es Resuffs

Phase I Rad_nu_e Investigation Phase II Rad_nu_e Investigation
01-MW201 01-MW203 01-MW207 01-MW207 (dup) 01-MW201 01-MW203 01-MW207

LD001 LD094 LD089 LD090 LD224 LD223 LD225

Anal_e Unffs MCL 10/25/1999 11_9/1999 11/18/1999 11/18/1999 1/8/2001 1/23/2001 1/30/2001
Am241 pC_LI <0.048 ± 0.029 <0.044 ± 0.027 <0.021 ± 0.21 0.036 ± 0.032 NA NA NA

Gross Alpha pC#L' 15a'b <2.1 ± 1.2 <2.8 ± 1.6 7.2 ± 2.1 6.0 ± 1.7 NA NA NA
Gross Beta pC#L 50b 0.6 ± 0.96 3.6 ± 1.5 6.9 ± 1.6 3.8 ± 1.1 NA NA NA

Pb21° pC#L <0.60 ± 0.36 <&65 ± 0.41 <0.69 ± 0.45 <0.73 ± 0.46 NA NA NA

Ra226 pC#L 3a <0.15 ± 0.10 <0.14 ± 0.070 0.36 ± 0.19 0.47 ± 0.21 NA NA NA
Ra22a pC_L <0.90 ± 0.054 <0.81 ± 0.050 <1.19 ± 0.73 <1.69 ± 1.0 NA NA NA

RaT°ta_ pC_L 5a'b'c <0.90 0.81 0.36 0.47 NA NA NA

Th228 pCVL <0.74 ± 0.30 <0.017 ± 0.036 <0.085 ± 0.040 <0.094 ± 0.047 NA NA NA

Th2_ pCVL <0.26 ± 0.17 0.051 ± 0.032 0.183 ± 0.064 0.168 ± 0.065 NA NA NA
ThTM pCVL <0.30 ± 0.14 <0.031 ± 0.016 0.095 ± 0.045 <0.055 ± 0.031 NA NA NA

U2_ pC_L 0.35 ± 014 0.86 ± 0.016 3.02 ± 0.44 3.2 ± 0.47 NA NA NA

U2_ pC_L 0.023 ± 0.039 0.071 ± 0.038 0.274 ± 0.086 0.295 ± 0.093 NA NA NA
U2_ pC_L 0.153 ± 0.091 0.74 ± 0.15 2.94 ± 0.43 3.09 ± 0.45 NA NA NA

U_°_a_ pC_L 20b 0.526 1.67 6.23 6.59 NA NA NA

A_u_ed Gross Alpha pC_L _ d 0.97 d NA NA NA
Propo_on U2_ % 1.46 1.42 1.45 NA NA NA

Propo_on U2_ % 98.54 98.58 98.55 NA NA NA
Geochron U2_ : U2_ Ratio NA NA NA NA 137.94 138.21 137.7
LLNL U2_ : U235Ratio NA NA NA NA 137.89 137.83 137.74
Td_um TU NA NA NA NA <0.8 ± 0.5 <0.8 ± 0.5 2.7 ± 0.6

Td_um pC#L 20,000"_ NA NA NA NA <2.6 ± 1.6 <2.6 ± 1.6 8.6 ± 1.9
Oxyge_ _ % NA NA NA NA -4.9 -5 -5.9
Hydrogen z % NA NA NA NA -34 -35 -35

No_

"= Fed_alMCL a_u_ed g_ss_pha = g_ _pha- _1 u_um

_=C_iforniaMCL dup= du_a_ sam#e

_=_d_m 226+ 228 GeoCh_n= GeoCh_nLabo_

_= negative LLNL= LawrenceUvermo_eNation_Labom_
0.6± &96= analytic_result_.6) anderror(±0.96) MCL= ma_mumcon_m_a_ _v_
- =R_ativep_po_on _ u_um _opes wasn_ c_c_a_d _ncaU235wasn_ d_e_ed. NA= n_ ana_zed
%= pa_sperthousand pC#L= p_oCudesp_ A_
< =_e an_e wasn_ de_ed above_e concenba_onshown TU= _um un_ (1TU= 32 pC#_
Ra= m_um Th=Thodum U2_e: U2_= ratio_ uranium23__ uranium2_
Pb= lead U = Umn_m Am= ameddum
±= _us orm_us
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December 2006 Fin_ Phase fl RL IRP _ I Nature and E_ent of Con_m_afion

\ 4.5.10 Summaw of the Nature and Extent of Groundw_er Co_aminafion at IRP SRe 1

j _e __ __es _e _n_u_s _g_ng the na_ _d extent of _o_dw_
c_n_ at _ Ske 1 based _ _e _s_ of B_e_ go_dw_ mo_fing _s_s,
V__ of Pe_e S_dy _d Phase I and Phase II e__ of ra_onu_es _

1. V_ _w VOCs ha_ been detected at _ _te 1 _ng _o_i_ __r
moni_fing and Phase II _ _er I go_dw_ s_l_g events. _e co__s of

detected VOCs ha_ be_ __ low _d bdow MCLs. _ suggests _ ne_i_Ne
VOC c_m_n e_ at _ _te 1.

2. SVOCs were detected o_y _n_y _d at _ low c_c_fi_s d_ng _e __
__ mon_ofin_ _d o_y one SVOC was detected d_ng Phase H _ Ti_ I
__ _g _s suggests _ __ SVOC c_n_ e_sts _ _
S_e 1.

3. Low __s of m_ _ _c_ TPHO, _d TPH-G were detected at some
_ SRe 1 _Ro_g w_s.

4. _e _e_ pe_me __s excee_ng _e p_c_me D_L _4.5 _ _PA
200_) by ov_ _ o_ _ __e w_ _se_d _ _e c_l po_ of _ S_e 1 in
t_ No_em EOD _ng R_ge.

5. _1_ _ __ _ p_e (_m_ _ _e DWEL of 24.5 _ _PA
200_) we_ _ south of the ce_ so_ce _a p_y _ _e aq_r _n _
_ 1 _d _ SRe 2 bene_ _e wes_ reach of Bo_ego C_on Wask P_o_e is

o.) P_CN_e__Yis _S_tpres_ _b_e_bedr°Ck_es_tedat _ S_ebe_kl;_w_d _e__sa_ed _1_.°f_ Site_e.1
__fi_s d_e _ _s_ce _ _ SRe 1 _d aR_ c__ of o_
_o__ somes _go C_ Wash _d _e _ _ _ _ S_ 1).

6. _ was not detected in _ of the s_les collected _m fi_ __g w_
01_WI_, 01_W_I, 01_W_Z 01__ _d 01_58 _o_ _e r_ng
li_t of 2 _.

7. _e _e I _d Phase H _u_ __ _d t_t _fi_s _ _ Sffe 1 _
n_l_ __ and _ _t _d m _ acfi_fi_.

4.6 NATUREANDEXTENTOFSURFACEWATERCONTAMiNATiON

S_ce water samples w_e co_ected during _er _-C of _e Phase _ RI. Three samples were
collect_ _om the Ep_m_ Pond _ _e no.hem po_on of _e No.hem EOD Tra_ng R_ge
_ fik_e_, and _o _mples were collected _om the sou_em po_on _/RP Site 1 (qne filtered),
whe_ surface water flows _to _e _waters of _e western _ach of Bo_ego C_yon Wash, ne_
Monitoring W_ 01-MW_7 (Fibre 4-_. Samp_s were _ _r VOCs, SVOC_ PAH_
p_c_a_, hy_ocarb_ gener_ _emistry, _d m_M_ The _te_d _mples we_ o_y _
_r m_ T_ 4_7 w_e_s a _mma_ of _tect_ _es _ _e s_ce water _mples.

4.6.1 V_ _n_ Compounds

The o_y VOC _ was detectedabove_s _b_o_ detec_onH_t was _e _ co_on
_o_ coma_n_) _ _o s_ce water s_les _e 4_.
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4.6.2 Sem_o_ O_an_ Compounds

SVOCs we_ not detected_ove _r l_or_o_ _tection fi_ in any of_e surface w_er samp_. \ __'

4.6.3 PolycyclicAroma_cHydrocarbons

P_s were not _c_d _ove _e_ labor_o_ detection li_ts _ any of _e s_ce water samp_.

4.6.4 ExplosivesResidues

The only explosive re,due detected in any of the surface water samples was RDX, dete_ed in the
downgradient s_eam sample, at a concentration of 1 pg/L (Table 4-47).

4.6.5 Perchlorate

Perchlorate was not detected above its detection fimit in any surface water sample.

4.6.6 Hydrocarbons

Low concen_ations of TPH as motor oil_ TPH as diesel, and TPH as gasoline were detected in three
surface water samples collected near the Ephemeral Pond and we_ern reach of Borrego Canyon
Wash. The maximum concen_ations of TPH as motor ofl_ TPH as diesel, and TPH as gasolinewere
0_9 mg/L, 0.08 mg/L, and 0.05 mg/L, respectively (Table4-47).

4.6.7 Gene_l Chemi_w

The conc_V_ons ran_ng from 0.029 to 0_36m_ of _V_e _xpress_ as _atQ were _se_
in surface wat_ samples. _e r_ _for sur_ce wa_r was detected at 7_2 to 7.29.

The metals de_ed _ s_ace water samples at _ SRe 1 inc_d_ Nu_um, antimony, arse_
b_um, _hum, c_um, c_o_um, cob_ copp_ _ lea& magnum, manganes_ me_u_,
_ckel, _msfium, _eni_, so_um, vana_um, and _nc. Of _ese me_s M_inum, _se_
b_um, co_e_ _o_ lea< and m_cuu excee_d _r N_onal Reco_end_ Wmer Qu_U
Cri_fia or risk-based scree_ng vahes _r a_c _ _ee T_le 4-47). The ma_mum so_um
coneen_ation of 6,350 _ was bdow _e Water Qua@ O_e_ve of 180,000 _ _r the _ine
For_ I _on of_e Lower San_ _a _ver Basin _RWQCB 1995).

4.7 DATA VALIDATION

Samples were submi_ed to the Naval Fa_lities Engineering Serv_e Center (NFESC)-evaluated or
the Navy-approved laboratories for analy_s by methods cited in the Phase H RI Work Plan (EaCh
Tech 2001a). The primary laboratory, Applied Physics and Chemistry Laboratory of Chin_
Californi_ is ce_ified by the California State Environmental Laboratory Accreditation Program
(ELAP) (Ce_ificate #1431). Other laboratories used were Paradigm Analytics of Wilmington, NC
(for dioxinO and Maxxam Analytics of Waterloo, Ontario, Canada (for NDMA). Laboratory data
was validatedby Laboratory Data Consultants of Carlsbad,CA, in accordance with

• Laboratory Data Valida6onFunctional Guidelinesfor Evaluating Organics Analys_ (EPA
1999),

• Laboratory Data Va6dationFunctional Guidelinesfor Evaluating Inorganics Analysis (EPA
1994). .-° \,
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_ TaMe 4-4_ IRP SRe 1 Ephemeral Pond and IRP are 1 Stream Surface W_m Sam_e ResuRs

/ An_e I (HumanNRWQCHe_)ISc_e_ngV_uesIAquaticR_k'basedufe,I 01_:2_D I 01"POND-OUTFALLLE6191 01"POND'OUTFALLLE620I 01"STREAMLE622I 01"STREAMLE623
VOCs(p_)

Acetone I - I 1,500 _1 50 U I 6 J I NA I 6 J I NA

Ex_oslves Residues (Fg/L)

RDX I - I 1863I 1ul 1U I NA I 1 I NA
HydrocaYoons (mB/L)

General Chemlst_ (m_/L)

AIk_ - - 57_ 6_9 NA 79 NA
Harness - - NA 53 NA 66 NA
Ammo_a - - 0.79 _36 NA _28 NA

)H 5 - 9 _ - 7.02 _02 NA _29 NA

C_ofide - - 0.68 2.6 NA 2_ NA

Ruodde - - 0_7 J _058 J NA 0.075 J NA

NR_ as N 2258 _ - 0.088 _36 NA _029 J NA

Suffa_ - - 0.73 1.8 NA 1.8 NA

Meta_ (pg_)
Numinum - 87 s _840 3X40 t31 1_90 61.7 J

Antimon_ 5_ _ 30 _ 10 U 10 U 10 U 4X J 3A J
Ame_c 0.018 _ 150 2 5 U 1_ t.1 _8 _89

Barium 1000 s 4 _ 50_ 39_ 3_5 45_ 43_

Be_llium 4 _ 0_6 _ 2 U 0.1 0.043 J 0.048 J 0.1 U
Cadmium 5s 1_7 z_ _24 J 2 U 2 U 2 U 2 U

C_um - - 17200 17900 17000 22900 23400

Ch_m_m 50 s 11 _7 7.9 _3 J 1.6 J 2.4 J 2.5 J
CobaR - 23 1 1.1 J 1.1 J 0.44 J _55 J 0.32 J

Copper 1300" 5.5 zs 4.1 J _3 2.5 J _6 _1
Iron 300 _ 1000 s 1890 1140 812 725 3Z3 J

Lead - 1.4 _s _1 J 0_3 0_5 0_5 0.59

_ Ma_ne_um - - 3360 3830 3280 3790 3660

/_) Mercu_Man_anese 50 __ 0.77 _120_ 0.2126AJ _8924_ 0.08215.1J 13.80.3 J _563.5J
N_k_ 610 _ 32.2 za 4.1 J _5 2_ 2.6 3

P_as_um - - 3440 2650 2470 5140 5230

S_e_um 170 _ 52 10 U _4 J _2 J 0.37 J 1 U

Sodom - - 4060 6150 6350 4140 4360

Vanad_m - 20 _ 6,1 J 3_ J 2,5 J 3,9 J 1.3 J
_nc 7400 _ 73 zs 208 15.3 12.1 19_ 17

Note_

Con_n_ons _ BOLDm_te v_uesexcee_ngNRWQC(HumanHea_) orR_based ScreeningThresholds.

NRWQC(HumanHealS)= Na_on_Re_mmendedWat_Qual_Cdteda(Basedon_man heaffh_ino_nic dsk_ I_ forwat_ando_anism_nsumptJo_

_S GL- _er g Seco_a_ ChronicValues
;Califom_To_ Rule

_mage
_NRWQC

sNRWQC-no_pho_ty_llutan_

%a_nessa_u_ed v_ue
• e_va_ _m_um

- Noa_a_c _msh_de_a_she_

IRP= _s_n Res_m_n Program
J= _e _n_nba_on _o_m_ anes_matedvalue

mg/L= _l{igmrns_r liter

NA=notanah/'z_
NRVVQC= Nafion_Recommen_dWat_ Qual_C_teha

RDX=_do_me_ene_tramine

TPH=_ _troleum_dm_rbons

U= indi_tes_e _mpound_ anal_e',,_asanal_ed forbutwasnot_ed _ _ a_ve _e _atedli_t

VOCs=v_ o_anic_mpounda
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December 2006 Fin_ Phase fl R_ IRP Site 1 Nature and Extent of Con_m_ation

\ L_m_o_ d_a w_e v_d_ _ _ffied _ U.S. Na_ En__ Command, Southwe_
I _, Envir_m_ Wo_ _stm_ EW#1. Le_l D v_idafion was _fform_ on 20 p_cem

/ _ m_e of _e _mples, _ _e bM_ v_id_ed _ Lev_ C.

The d_a v_d_ fin_n_ _e summarize_ _c_ _e fin_n_ of _e _ew _s. D_a are
repo_ fl_d _ appropriate _fie_s _ _cale _fl_.

D_ta m_ _ _ the __ _fiers:

J _fim_ed concen_afi_

U nm de_c_d (_du_ng n_ we_m became of _ank con_mination)

R r_d d_a (unusa_Q

Comb_ations of qu_s _ch _ UJ _e p_fi_e.

Some _du_ res_ we_ repoaed twi_ O_au_ of method _qui_d diluficns _ dupl_ation
between me_odO. The _s_ w_e ev_ua_d and _e _ghe_ con_n_afion (or _w_t deletion
fimi0 was used.

The dam w_e _und _ab_ _r _e purpo_s intended except _ _u_ed brow:

• Three _mples, (LD121 - LD123) an_yzed for VOCs during _e 1999 Pe_ora_
_vestigation, had _e nonde_ _one _s_ flagged wi_ R due to _e contin_ng

\ cal_ration exceeding the allewab_ _ri_ri_ The an_e is n_ cons_ered a m_ ri_k driver

_ or co_aminant of concern _ _e _ and no co_ective action was req_red.
• Seven samples (LD133_D139), an_yzed _r VOCs during _e 1999 Pe_om_

_vestigation, had the non_ma 1_-dichloroethane _s_ flaggedwi_ R due _ _e _lafive
_onse _ _ _e confinu_g c_ration excee_ng _e allowabE critefi_ Thee is no
o_ e_dence of con_mination _ _e _mples and _e compound w_ nm de_aed _ o_
samples _ _e fi_. No co_ective _fion w_ _quired.

• Soil samp_s collected during _e EBS _vestig_ion, an_yzed for vdatile _ganics, had _e
nondetect ace_ne _s_ flagged as r_e_e& The inifi_ calib_tion rdafive _on_ _ctor
was o_side _e cri_ria _q_d by _e vafidafion guidance. The lab_o_ p_d_ were
eva_ed and R w_ determined _e labo_to_ w_ per_rming within _e _e_fications of
_e memo& As _e compound is nm confide_d a fignificant driver of de_fio_ _ _e _t_
no further co_ective action was wa=anted.
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Contaminant
December 2006 Final Phase II RI, IRP Site 1 Fate and Transport

/' 5. Contaminant Fate and Transport
This sectien presents an analysis of fate and transpcrt of contaminants in lhe environment at IRP Site
1. The results of investigations conducted to evaluate the nature and extent of contamination in
various environmental media, including soil, sediments in the Ephemeral Pond, groundwater, and
surface water at IRP Site 1, are presented in Section 4 of this Report. The following bullets
summarize salient findings of the analysis of these results:

- Low concentrations of VOCs, SVOCs, explosives residues, perchlorate, and
hydrocarbons, were detected at a few locations in surface and subsurface soil at IRP
Site 1.

- Low concentrations of one VOC (toluene) and hydrocarbons were detected at a few
locations in surface sediment samples collected from 1heEphemeral Pond.

- Metal concentrations in the soil and sediment samples collected from IRP Site 1 were
generally consistent with background concentrations of metals in soil at Former MCAS
E1Toro.

- Low concentrations of perchlorate were detected at a few locations in surface and
subsurface soil at IRP Site 1.

- Perchlorate concentrations exceeding its DWEL of 24.5 gg/L (EPA 2006) and California
public health goal of 6 gg/L were detected in groundwater in the central portion of IRP
Site 1 and south of IRP Site 1. The perchlorate concentrations in the central portion of
the site exceed the DWEL by over one order of magnitude.

, - Low concentrations of VOCs, explosives residues, hydrocarbons and metals were
o.J detected in the surface water samples at IRP Site 1.

"Ihese findings indicate that perchlorate is the significant contaminant at IRP Site 1. Therefore,
presentation of fate and transport analysis for IRP Site 1 has been divided into the following two
parts:

- Fate and transport of perchlorate

- Fate and transport of organic chemicals (VOCs, SVOCs, explosives residues,
hydrocarbons) and metals

5.1 FATEANDTRANSPORTOFPERCHLORATE

The fate and transport of perchlorate at IRP Site 1 depend upon its physiochemical properties,
sources and release mechanisms, and degree of varicus natural attenuation mechanisms, including
biodegradation, dilution, dispersion, and sorption.

5.1.1 PhysiochemicalPropertiescf Perchlorate

Perchlorate (CIO4-) is an inorganic anion that originates as a contaminant in ground and surface
waters from the dissolution of perchloric acid and its salts, including ammonium, potassium,
magnesium, er sodium (EPA 1999). Perchlorate releases in the United States are primarily associated
with lele_ses of ammonium perchlorate (Urbansky 20C2); hcwever, naturally-occurring perchlorate
has been found in Texas and New Mexico where it is largely thought to be associated with electrical

"_ discharges (lightning strikes), evaporite deposition or possibly the use of fertilizers from the
/J Atacama Desert in Chile (Jackson, et al. 2005 and Hurst, 2004). Specific uses of ammonium

perchlorate include solid rocket fuel oxidizer, explosives, chemicals, and pyrotechnics (EPA 1999).

5-1



Con_m_ant
December 2006 _ _e II RL _P _ 1 _ and _n_o_

AII(T_o_5_I)" UponS_S,_ss_v_g_C_d_g_n_mw_e_ammo_umPe_O_epe_or_ea__gh__sSOluble_ W_rcom_e_Uet_pN,to2003)the \ __/
__ I_ _ ammon_m _d perforce ions (_s_ 1998). Due to _s _gh _fl_ _d
poor __n to soil, pe_hlor_e is n_ mt_ded d_ng __r t_ _d can _ad over
l_e __ _ re_ased i_o _oundw_ _u et _. 2003 and Logan 2001). The o_d_ _e
of chlorine _ perforce is +7; _e_, _o_e is a s_ong o_d_g agenL Howeve_
perforce reduction is e_e_ n_l_fle (slo_ due to the _gh _fiv_ ene_ _d_d _
ks reduction _s_ 1998). Th_e_, n_ chem_ reduction _ _e _v_ is not
e_e_ to be __ _PA 1999).

Tab_ _1: Phy_ochem_ P_pe_es of Ammonium Pemhlo_

Phy_c_ Pmpe_y Value

Mo_r W_g_ 117.49

Dens_y 1.952

Solubil_ (w/w _ 24.922
Note:*Source:EPA 1_9
EPA = U_ _es _onme_ P_e_on Agency
w/w % = _r_nta_ bywe_

Stud,s have shown _ _hlorate is _enable to _o_c_ _ad_on under _ae_b_
cond_ons (Xu 2003). Some bacteria can use _orate as an reckon accep_r while o_d_ a
la_e range of sulfates. Rese_ch has _so sho_ _ perc_or_e-de_g bacteria we _d_y
di_fibuted _ the nam_ envkonme_ (Co_es et _. 1999and Ma_uese 2001).

5.1.2 Perch_m_ Souses andReleaseMechan_ms - \

The EOD acfivhies _ffo_ _ _ She 1 _c_ded the use of explo_ves. A_on_ l_hed \_
hi_ofic_ __on (i_e_iews w_h _er Base worker_ as well as m_ews of various St_n
docume_O suggests _ rocket m_o_ or JATO u_ts were _osed m _ S_e 1. The ex_osNes
and rocket m_o_ disposed _ _ She 1 mi_ have contained ammo_um perch_r_e. There_re,
EOD _erations constitute _e pfim_ source of perforce re_ase _to the enviro_ent _ _
S_e 1. Most prob_ this rebase occu_ed _ _e No,hem EOD T_n_g Range near _e cen_r of
I_ S_e 1. _e __ _se_ons su_o_ t_s hypothesis:

- h_on on hi_oric_ acfiv_es _c_es _m most of the rece_ EOD a_v_es
occu_ed _ _e No,hem EOD Tr_ng Range.

- The l_ge_ dens_ of subsur_ce _om_s _c_ the _c_ons of _enches _d pks
used _ _n_on of mu_tions was o_e_ed _ _e No,hem EOD Tra_g Range
during the geophy_c_ su_eys.

- _e _e_ _rch_rate concengations _ _o_dwater _ _ Ske 1 have been obeyed
_ the cen_al po_on of_ S_e 1 _ _e No,hem EOD T_ng R_ge.

- The detected concentrations of _rc_orate _ soft were prim_ily obse_ed _ _e
s_s c_ed _ _e No,hem EOD Tra_g Range near _e cen_ po_on of _
S_e 1 (see Fibre 5-1 _d TAle 5_).

A_ou_ no JATO unks were recovered during trench_g activ_es conducted under _er II of _e
_, and _ere is no o_er evidence sugge_ing _e fin_ _spos_on of the unks, cu_ent d_a do n_

suppO_rchloratetheconcen_ationshaveeXistenceof any otherbeendetectedSOurcee_er__e _oundw_._ I_ She 1 or sou_ of I_ She 1 where \__
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Table5_: Summa_ _ Pemh_m_ De_cUonsinSNI in_e No_em EODT_ Range

Pemh_m_ Co_e_r_
I_on Loca_onID Sam_eDe_h_ bg_ _kg)

_ ofPerc_orate_udy HA07 4 29
HA08 1.5 110
HA08 3.5 210
SS02 Su_ 320

PhaseIIRI, _er I I_e_ DP25 1.5 43
DP27 1.5 660
DP27 5 91
DP33 1.5 33

PhaseIIRI,_er IIand_ III T33_E17_ 3 94
I_e_g_s

T32(LE179) 1.5 48
_ _181) 2 300
T34_E18_ 6 1,600

T34_E18_ 10 130
T31_E18_ 8 22

bgs =_dsu_e
EOD = e_l_ _ _
ID = i_nfific_
m_g = mfll_ _ _
_ = _m_ _g_

\

fl Once _e _1 is __d _e _ _e _ _o_ _ c_ _e _ a _ _r _d_
__ of _ __ me_ _c_ _Mw_ _d _ce _ _e p_e_
_e m_h_ms _r _m_ of _w_ _d _ w_r _e _ c__ _il _
I_ S_e 1 _dude:

- _1_ of _o_ w_er _m _e s_l _ _ _e v_ose zone _d _to _oundw_

- D_n _ c_m_ _m _e _fl m_dx _o _e w_ m_ff

- G_dw_ _d _ w_ _o_

The _e _ _h_e _ __r _d _ wm_ w_ a_e_ed by __ __r
_d _ce w_ _m_es _d _a_ _em _ p_hl_ _ Se_ 4 _r d_). __e
was not d_ec_d _ _y surge w_er s_p_; howeve_ __ detections of pe_e we_
o_e_ed _ _e __ Th_e_, ongo_g __ _on _ _e w_ is
_g_d _ __ _ _ S_e 1. _e o_y s_c_ _ion _ is _n _
__ _e _w_g s_fi_ _u_ _e _i_ _d t__ m_h_ms _r

5._ Pe_h_m_ O_aka b_ _an_ f_m Soil

Mog of the d_a on _e u_e of perc_or_e by p_ is ml_ed to the _n_i_ _ p_lo_e
_ __ _. _ _ _w d_ _ _ _e _e _ p_e _ p_B _m _e soil.
Elision _d _hers (2001) i_e_g_ the u_ake of p_lo_e _m soil by _b_co p_ and
c_c_ed a b__ _a_ _ _w_m_ 282. _e _od chin risk _r sm_l m_m_s\

_ _d N_s _ _ ec_o_c_ risk _mem _ driven _ _e _ of _am m_ed_s _
-* _fim_ _o_ _V_s _s_ on _is BCFp _282.

5-5



December2006 _ _e fl R_I_ _ 1 _ and_n_o_

5.1A Pe_h_m_ M_on in Gmundw_er _

_o_e is pfim_ present _ the bedrock unk of the aqu_r _n _e cen_l po_on of _
S_e 1 and _e _ea up_a_em &Ol-_. __d_m ofOl-_, _o_ is p_m bo_ _
the s_ bedrock _d _e s_ed _v_ _ich had been depos_ed _ a p_a_el cm
_to _e bedrock. _e_ _e _s_ of _e _d __ _ __ is dN_ed _to _o
p_ - _h_e _e _d _o_ _ _e a_r _n _e _n_l po_on & _ S_ 1 _d
__ of 01-_ (or perchlorme _e _d _spo_ _ _ S_e 1) _d _o_e _e and
_spo_ south of 01-_ _ the aqu_r Omh _ _d bedrock un_s) _n _ S_e 1 and
_S_2.

_1.4.1 ____NAT_ 1

T_ _How_g m_h_ms _ _o_ _r __e _n _ _o_e _ _ S_ 1 _i_
5_):

• The d_on of _oundw_ flow _ __ southwe_ _om the cent_ po_on of _
S_ 1 to the a_a _ _ _ _01-_. Because of_e hi_ _1_ ofpe_hlorme _
w_er _d poor a_o_n on the soil m_ perc_or_e _ed _ the cen_l po_on of
I_ S_e 1 m_ h_e t_vded _ _e __r and _ed _ward 01-_. _ should
be noted _ pe_h_r_e was detected _ contentions _ss _ ks D_L of 24.5 _
_PA 2006) _ M_kofing Wells 01-MW21_ 01-MW_@ 01_GMW5_ and 01_GMW58
_c_ed sou_ of the ce_r_ source _ Howeve_ _o_e was de_ed _ concen_ions

of 17.6, 15.4, and 7.5 p_ _ _c_s 01@ZI_ 01_Z11, _d 01_1_ _e_ (see
F_u_ 4-7). The Piezom_s 01-PZ10 and 01_Z11, _d Bo_h_e 01-_A10 are _c_ed
_ong _ _a_ l_e jo_g 01-MW2_ _d 01-_ and midw_ _n the

_c_s of 01-MW217 _d 01_GMW58, _d 01-MW_6 _d 01-DGMW5Z This _ _,_
_d_ th_ _o_ is _g sou_ _ this _a _ a na_ow sw_h bounded by 01- ___
MW217 _d 01-DGMW58 on one side _d 01-MW2_ and 01_GMW57 on the other s_e.

• The _emge l_ear _c_ of __r _ the bedrock _ _ S_e 1 was esfim_ed to be
_out 0.4 to 0.%_ per ye_ At _s _c_ k wou_ _ke more _ 800 ye_s _r
__r to _el _om the cen_ source _ea to _e _c_ _ 01-_. Con_defing
• e _ _ _g_e W_u_ _ _o_e _ _e Un_d S_es _n _o_ 60 _s
ago, _ _e _&l_ (EPA 1999), the e_ent of mi_ seems u_e_. Howeve_ k
_ou_ be n_ _ _o_c_ _d _&_c_ _g_s __ _ I_ S_ 1
_d_ed _ _oundw_ is berg __ _ugh _e _sp_c s_d_ pr_
_t_n _dom_ dis_uted zones of _d_ ____ _ is po_le th_
these zones h_e _e_ed morn hydm_ condu_Ne _s _th_ a n_w sw_
conne_g the cen_l source _ea _d _e _ea _ _e vic_ of 01-_. _o_-
impaled __r _m _e cen_l po_on of _e ske m_ be _g _ou_ _ese
_s m a _c_ hi_ _ _e _em_ vdod_ of 0.4 _ 0_-_ p_ ye_ k is _m
po_ _ as _c_ _ch_ge occur_ more of the _e_ pourous zones m_ be
__ _ _e e_ _e_ _ _e _u_r _ _d _s _d
p_mi_ __ _w _ __m__ _oundw_.
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\,
_ • The an_is of the boring logs _r mon_oring wells and _d__ _ d_a suggests th_

/ the _um _em somh of _ S_e 1 th_s _d then pinches om towa_ the cen_l
po_on of _ S_e 1. It is po_ th_ the perc_or_e orig_ _ the shrew soil _ the
source _a m_ have _ssoNed _ or near the su_ce of the __ th_ken_g _lu_
_d_e_ pe_med do_ to the bedeck s_ _d _Howed th_ suite to the _vi_
aqu_r sure somewhe_ _n 01-_A10 and 01-_.

Perforate appa_m_ pe_i_s _ bedrock sand_one _ many ve_M_ and lateral_ _om_uous
zones with diffe_ntiM (or secondary) po_s_ thin _e caused by _ther _compl_e cementation or
• ffe_ntiM weathering or both. Because these many zones _e not compl_e_ hyd_M_
conne_e_ pe_hlorme _ groundwater migrmes out of t_s bedrock lithoMgy m variabM rates.
Evidence _r the presence of these discontinuous h_erogeneous zones m IRP Sffe 1 is demon_rated
by the folMwing:

• Eig_een sep_ate hydroge_o#c zones _fimari_ with_ the bedrock) were identified m IRP
Ske 2 during a hydrogeo_E _vestigation wh_h _chded _ng-term aq_r stress tests; IRP
Ske 1 h_ hydrogeoM#c zon_ fimihr _ tho_ m IRP S_e 2;

• DemiMd obviations ofcont_uous co_s oMa_ed m IRP Site 1 under Tier III-C of the RI

suppo_s the presence of zones with _compl_e or diffe_ntiM cementation. The app_em
_ndom presence of cMcffe (HCL-_acfive) cement, juxtaposed with nom_a_Ne dry, moisL
and wet zones throughom the_ co_s demon_rat_ the _compl_e an_or diffe_ntiM nam_
of cementation and th_e_re, the _sukant variabili U _ hydr_ogeoM#c p_peai_ within
the bedrock lithoMgy; and

j • Aquifer _ress tests (pump_ conducted _ the shrew zone _ IRP Sffe 1 _ June 2005
y_elded a response _ deep obviation well 01-MW222 bm not _ an a_ace_ shrew
ob_rvation well 01-MW204. This illustrat_ the h_erogeneous nature of the hyd_ulic
conductivi_ and the p_enti_ _r pm_mmial p_hways _ the subsurface m IRP Ske 1.

Cons_e_d _gethe_ perforate p_bab_ migrated downward from the sur_ce soil m IRP S_e 1 by
_fikration of sur_ce rech_ge (r_n wmeO and _ach_g to the weathered profile wit_n the bedrock
to the less weathered bedeck where _ resides _ a comp_x mmfix of hyd__ separated zones
th_ are periodic_ly, but o_y pa_i_ly, '_ushe_' by significant recharge even_, such as occu_ed _
early 2005.

_1. 4.2 PERCHLORA TE MIGRA _ON IN THEAQUIFER BETVI/EENIRP SITE _ AND IRP SITE 2

The HydropunchTM data col_cted at the _ansition _om the saturated feldspath_ bedrock to the
saturated alluvium (southern part of IR.P S_e 1) suggest a mechanism for transposing perchlorate
from one matrix to anothe_ At HydropunchTM location 01-Hl_A8, perchlorate was reported at a
concen_ation of 27 _g/L in a groundwater sample _om the weathered sandstone bedrock
(groundwater exists only in bedrock at this location). At locmion 01-!-IPAI_ 273 feet downgradient,
perchlorate was reposed at a concen_ation of only 7.5 _g/L in a groundwater sample from the
alluvium. Another 292 feet downgradient at location 01-HPA9, perchlorate was reposed at a
concen_ation of 219 _g/L in a groundwater sample from the alluvium. At location 01-I-IPA_ 210
feet fatherdowngradienL perchlorate was found in alluvium at approximately the same concen_ation
(185 _g/L).

' '! isDepth t°nearlyconstantbedr°ck d°ubleS_om01-I-IPA9ff°m 24tofeet01-HPA7bgs at 01-HPA8atapproximatelytO50 feet bgs72feet bgsat 01-I-[PA10.(seeFigureBedrock3_13). depthFrom
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01-HPA7 to 01-HPE3, a _smnce of 4,117 _et, dep_ to bedrock _ea_s on_ another 19 _et, (" _;
which _ghl_hts the zone between 01-HPA8 and 01-HPA9 as _e _cation whe_ there _ \ _
considerabE _lEf on the bedrock _ the subsur_ce. This is _so the area where _h_um, the
we_h_ed bedrock surface and _e present-day water _b_ come _to co_a_ _g_h_.

_allation of Moni_dng Well 01-MW223 a_ace_ to HydropunchTM 01-HPA7 was performed to
both confn-m_e perforce conce_rat_n found _ the near surface part of _e _vi_ aquifer and
to _low _r c_cfion of groundw_er samp_s deep_ _ the alluvial aquifer near the sou_ern end of
IRP SRe 1. The sample _om 01-HPA7 was colE_ed _om appro_m_dy 5 _et below the aq_r
sur_ce and was _und to contain perforate _ a concentration of 185 ug/L. The _ sample _om
01-MW223 was e_c_d _om appro_m_e_ 30 _et below _e aq_r sur_ce and was _und to
cont_n 74.6 ug/L of perch_rat_ This tends to suggest th_ pe_h_rate is e_efing the satur_ed
_v_m more _ _e sur_ce _an _ de_h.

HydropunchTM _cation 01-HPA6 was _c_ed between 01-HPA7 and the western _ach of Bo_ego
Canyon Was_ whEh hugs the w_rn w_l of the Wash _r most of i_ tmv_ between IRP SRe 1
and IRP SRe 2. HydropunchTM _cation 01-HPA6 efinced pe_h_rate _ a concen_ation of 51.9
ug/L, substantial_ less than _ observed at 01-HPA7 (185 ug/L). Three moni_dng wells _e
_cmed _ _e near proximity of _e we_ern reach of Bo_ego Canyon Wash ne_ Rs headwate_ (01-
MW207 _ _e so_hern boundary of IRP SRe 1). All thee of these wells have yielded very _w
concentrat_ns of pe_orat_ with the most recent _suRs of 5.8 ug/L (01-MW207), 4.1 ug/L (01-
PZ13), and 5.3 ug/L (01-PZ14). The ov_l pa_ern of perforce de_cfions now suggests th_
_ough there appears to be an _sociat_n with the wes_rn reach of Bo_ego Canyon Wash south of
01-PZI_ this may be more related to a p_mial flow pmh wit_n the nea_aq_r surface than

wi_ the surface d_age. '" "_i

MonRoring Well 01-MW224 was _smlled ne_ HydropunchTM _cation 01-HPD5. ThN well was
_M_d to assess pe_Nor_e _ deeper _vels with_ the saturated N_um. The _NN samp_
o_Nned from this wall w_ withdrawn from a de_h of 87 _et from the mp of cas_N some 50 _et
below the aquifer surface and appro_m_e_ 4 _ above the bedrock surface. PercNorate was _und
_ a concen_ation of 1.6ug/L _ tNs _cation. Groundw_er e_vNion d_a _e found _ Tab_ 3-1.

The sy_em of groundw_er flow between IRP SRe 1 and IRP S_e 2 is _N_ed _ the very stuN1
drNnage _ea of IRP S_e 1. Precipitation th_ falls with_ IRP S_e 1 is either absorbed by _e soil
and pe_olates downward, or ff occu_ing _ a suffic_nt r_e and durat_ Mso contributes _ runoff.
The flow dynamos w_h_ IRP SRe 1 _erefo_ consist of saturated flow and surface runoff.
PercNorate can be comO_e_ flushed from soil wi_ 5 to 7 pore volumes ofw_er (Roberson 2004),
essentiN_ a very l_ge s_gle storm evenL In general, proceeding upw_d from sol_ bedrock
through saprolite to sNl (see Figu_ 3-6), porosity and permeability tend to _crease due to
N_Nut_n or decomposNon of b_h ceme_ and the rock matrix ksel£ Therefor, w_er pene_n
from prec_kation, un_ss impeded by clays, tends to be gre_e_ near _e surface of a we_her_g
profile and decreases wi_ dept.

In the area of the IRP SRe 1 pe_Norate p_m_ suffic_ time has passed for perch_rate to have
been flushed from the surface soil _to the weathered bedrock bene_ b_ does not appe_ to have
penciled to _e dep_s wi_ _e less weathered bedrock as observed _ 01-MW222. The deNh to
groundwater within the IRP SRe 1 plume _ea tends to average approMm_e_ 40 _et bgs. Based on
• e co_uous cofings obeyed during _e Tier HI-C asse_meng _e po_ntiom_ric surface N

predom_ant_ with_ the _ we_hered bedroc_ ,/.__.f\
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j soiI1n ordearndthteo reacdheep_heweaM_eadq_r sur_ce,Msaepr_ c bedroc_k.achedperfOrmSeome of MemU_pape_h_rat e_earlthyroughbOrtheachethdet_thne sur_Caeq_r
sur_ce _ Me IRP Ske 1 _ume _e_ howeve_ k _so appe_s _ have had some means of migr_g
out of Me p_me area souM of Me m_n p_me. T_s is befieved to have occu_ed through several
pos_bb mechan_m_ but owing to the unusu_ nature of _is ho_ ma_ (deep_ to less weathered
pa_hl_ cememed immatu_ sand_one), Mep_c_e mechan_m may nev_ be known wiM ce_n_.

The contact between alluv_m and Mewe_he_d bedrock sur_ce was _und _ a depMof 24 _et bgs
_ _cation 01-HPA8. The _fium grows _ thickness _ 71.5 _et m _cation 01-HPA9 (see Figu_
3-13 and Append_ B) wiM i_e_e_ng _cations showing abru_ changes _ M_kness. R is l_e_
M_ Me _fium M_s and p_ches o_ somewh_e ne_ or possib_ within the IRP Ske 1 p_me area.
Perforate _o_ed from surface soil may have pene_ed Meweathered bedrock ma_ as well as
moved _ong the much more transmissive alluvium/bedrock con_ to whe_ k has been d_e_ed
mo_ng _ a _lative_ narrow p_me _ the saturated alluv_m (F_ure 5_). R may _so be slowly
_ach_g _om both _e weathered saprolite bedrock or less weathered bedrock to the alluv_m by a
difficult-_-de_ paMway resulting _om Mevariab_ty of _condary porosity.

Mun_onsmh_ perchlorates _nd _ have very low paa_on coeffiden_ into soil cr sedimentary
organ_ c_bon (EPA 2001a; ITRC 2002). T_s property is known to produce _lative_ liale
• spersion _ groundwate_ _his c_cum_ance _ demonstr_ed cn e_ch line of HydropunchTM

_c_ns as shown on F_u_ 4-7. For ov_ 3,000 _eL p_chlorate _ o_y d_e_ed _ _evmed
concentrations _ one, or sometimes two, of the borings per l_e. These _cations tend to be _c_ed
_ong the we_em side of the Wash and predom_a_ _ the near surface part of Me _ aquife_
T_s sugge_s M_ perforate may be entering Me _vi_ aquifer _ the w_er ruble surface _om

\ IRP Site 1, _o_ between 01-I-_A9 and 01-HPA10, _en _How_g a p_mial flowp_h wilhin
j _e _um _ the aquifer sur_ce down _ IRP S_e 2.

Due to the relative_ co_s_ heav_g uncons_ed sands encou_ered during Tier HbD
HydropunchTM _vestigations whi_ coring south of IRP Site 1, grcundw_er flow and perforate
_anspo_ _ the _ aq_r can be expe_ed to be _gher than _ bedrock and is l_e_ Me
predominant medium through which Meperforate h_ migrated downgra_em _om IRP Ske 1.

5.1.5 Mechan_mforPe_h_ra_ Decease Downgrad_nt

The as_ments conducted to d_e have de_ne_ed the connection between perch_rate d_e_ns _
IRP Ske 1 and _ong Me Wes_rn Reach of Bo_ego Canyon Wash to IRP S_e 2. The decease _
perforate concentrations _om IRP Ske 1 through IRP Ske 2 are Hke_ related to Me convergence
of IRP S_e 1 groundwater with groundw_ _om the unnamed tribmary _ the southern end of IRP
S_e 1, wiM groundw_ _om Bo_ego Canyon Wash _ IRP Ske 2 and with groundw_ _ Me
Irv_e Management Zone. Figure 3-1 shows _ drainage a_as, convergence _c_ns and
relative quantity of groundwater flow _ each _cation.

With_ IRP Ske 1, Me maximum concentrat_n of perforate has been de_ed _ 459 pg/L wiM_
bedrock groundwater. As perchlorate-impacted groundw_ converges with Me groundw_ _om
Me unnamed _ibutary, h _ dil_ed and d_p_sed. The _sult is maximum perc_orate concen_ns
of appro_m_e_ 200 u_l _ Me convergence point _c_ed _ 01-I-[P07 and 01-HP09. As
groundwater continues to flow downgra_enL perforate _om IRP SRe 1 cont_ues to mix, dih_
and d_pe_e wRh groundw_ _om Me unnamed tribmary. Ju_ upgra_e_ of IRP SRe 2, a second

\ significant convergence of groundwater occurs between IRP She 1 and _e unnamed tributary
groundwater and Bo_ego Canyon Wash groundwate_ The concen_ations above the IRP SRe 2
landfill (where Me convergence fir_ occur) decrease to _e 40 _g/L range and decrease _her
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d°wn-_ad_a_ndthe _nt°boundaa_,PPm_m_e_lYoundw_2_0 pg/Lenterbsel°w_ttohethIeRPIrv_Se_e2Manageme__ndfiH"D°wn_adizenton_whe_ f _gn_caI _RP S_e 2 \__/I
_oundw_ _om nume_us drainage bas_s of the Santa Ana Moun_ins is encou_e_d. As seen by
perchlorate conce_ations _ down_adie_ wells 02NEWOZ 02NEW20, 02NEW21, 02NEW26, and
02NEW2_ _e concen_ation of pe_hlorate dec_es _ app_m_e_ 6 pg/L or less.

From these _vestigation_ two locations appear o_im_ _r _cu_ng on the Fea_fi_ S_dy
_fiv_:

• The upper _ach_ of_e _ channd _ _e OciniU of 01-I-IPl_ and

• The low_ _ach_ cf _e _hvial channd whe_ _ na_ows between Mo_fing Wel_
01-MW211 and 01-MW224.

5.1_ Perchlorate T__ Mechan_ms in Gmundw_

_e _a_ of _oundw_ m_fi_ _s_ _r se_ed monhodng wells cohered over a
period of one to throe ye_s does not _d_e fi_ _ducfions of _o_e _ _oundw_.
_is _d_ _ n_ __n mecha_sm_ _ud_g _ofic and abiofic de_i_ _e
hfi_ _r reduction of p_lo_e _n_i_ _ _ SRe 1 _oundw_. The reason _r
l_Red _d_ m_ be revved _o_ed o_gen __ h _ SRe 1 __r
as pe_e __d_ has o_y been shown to be s_c_ under mod_e_ _duc_g
cond_ons. Ad_n_ abiofic de_ad_ion _ _o_e does not appear to be __ _r the
same _on.

5.2 _E ANDT__ _ O_lC CHE_CALS ANDME_ \_ _

The pfim_ so_ce _ _gan_ ___ _ SVOC_ e_s_ _s_u_, hy_o_on_ _
I_ SRe 1 is EOD acfivRies conducted _ the s_e. These _fies h_e a p_em_l _ release
__s _ the soil, _ich m_ then sere as a _d_ source _r _v__

- _fi_ of _eL _h causes _ach_g of __an_ _to __r
_em_ s__ _ c__ _ hi_ w_r _l_)

- D_s_ution of __s _ su_ce w_er _noff _e_ si_ _r
__ _h _ w_r _l_

_ a_b _ _e _s of _il pa_d_)

- T_nspo_ due to _e dun _d _nd e_ _e_ _m _r __
• _ adsorb _ the su_ce of the soft p_

N_e of _e _m_d m_han_ms is s_c_ _ _i_ of o_an_ _m_
anff_ me_s _ _ S_e 1. T_s conclusion w_ based on the _o_ng __s:

- R_ low __ of VOC_ SVOC_ e_s_ _d_ and me_s w_e

identified _ o_y a _w _c_s _ _ SRe 1 soil. / \

- Low _t_i_s of VOC_ SVOC_ and p_l_m _c_s w_e _i_y .. _
repoaed _ s_s _om o_y a _w mo_dng wd_. Because none of these
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_ compoun_ we_ _n_y detected _ _y of _e mon_odng w_, sugge_s th_
/ neville VOC, SVOC, _ _l_m hyd_c_bon __i_ e_s_ _ _ S_e

1 __ This _cm_ _ hi_ _em_ of o_a_c _n_m_ h_e n_
leached _om the vadose zone _to _ S_e 1 _oundw_.

- Ve_ _w metes were detected _ _ Ske 1 __r _ concenV_ions e_
_eff _e_ MCLs. T_s _cm_ _ mi_n _ me_s _m _ S_ 1 _il _o
__r is n_ __

- _w __ of one VOC _c_on_, one exp_s_e re,due (_, and __
_&ca_ were detected _ su_ce water s_s co_ected _om the _me_
Pond and.a w_h _d_ _om the pond _ _ S_e 1. _is _s _
• _m_n of __s _o _e w_r _ff is n_ a si_ __
p__ S_ 1.

- Low __s of one VOC Oo_en_ _d _&c_, _d __ of
metMs __ con_ent wRh__d we_ detected _ a _w _c_s _ suite
_d_t s_s coH_d _m _e _me_ Pond. _is _d_ _ _d_t
_p_ _e _ _e w_r _ff _ n_ a __ __ p_ _ _ S_ 1.
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_ 6. Sc_ening Risk Assessment- Human Health
6.1 INTRODUC_ON

6,1.1 Purpose

T_s fi_ _mem _ p_ _e _e H _ _r _ S_ 1 _ Fo_ MCAS El _m, C_m_
D_N_d __ _g_ng _e _ _.g., n_ and e_e_ of __ __
_o_ _d _ N _n_d _ S_ti_s 4 _d 5, _d _e _W_ WoN P_, wh_n _e fi_
_me_ oNe_s we_ oufl_ed _a_ T_h 2001_. Howeve_ _e_ _W_fi_ __
th_ is _v_t m _e __ of _e 6sk _Mu_ has been summarized and _uded here_
to pm_ MI addNonN _ _ we_ conNde_d prior to _mN_ the risk _Nu_.
_o_ _ _ Wov_ed _ AppendN G of_is documen_

A Tier 1 _eNng risk a_e_me_ (S_) was conducted _r _ S_e 1 to he_ risk manages
__ ff _er action N the s_e is w_. The de_s_n _r Naher _fion will _ude
consNe_n of the p_e_iN _r adve_e hum_ hea_ e_c_ as a _sdt of exposuw to chem_Ns
detected _ the Nte. These chem_N_ te_ed COPC_ we_ _e_Ned _d risk was evMu_ed _r
receptors _ eM_ now _u_e_ condNon_ or those _N m_ e_ _ _e _mre (_ condNon_.
_c_ resuhs _m su_ce soft, _u_ s_ _ndw_ s_ce w_e_ and _d_t
an_yses were used to ide_ _e COPCs _r each exposure me_um ev_u_ed _ the S_.

6.1_ HumanHeaRhScreening_sk Assessme_

This hum_ heath S_ _a_e_ _c_ed on the p_e_ _r hum_ exposure to s_e and
_bs_N_ soil, _oundw_eg surNce w_er _d _d_e_ _ m_ h_e been con_m_ed by past

_ options. As no_d _ the _pm_d Wo_ Phn _ Tech 2001_, a _a_ __
/ was made _me_ _ _e po_le use of _oundw_ _ _e she was ne_i_b_, desp_ ks

_g_o_ c_ific_n _ a p_e_ _g w_ _u_ A_ou_ _ __r u_ _ a
dfin_ng w_er supp_ is befieved to be _e_ _e S_ _e_ ev_u_es _
e_e _ _d fi_ _ t_s med_ _m_g _s_enfi_ _e.

6.1.3 GuidanceDocumen_

The h_ heath S_ is based on a s_d_ appm_h developed _ __ _th g_del_
_om _e __ docume_s _d ___:

• D_ _m_ He_ _ A_sm_t Polly 5090 S_ N453E/1U595168 (DON 2001_

• Na_ B_k_nd Chem_ Levels Poficy 5090 Ser_5C__12 _ 2004_

• _ As_me_ G_d_ _r _M (_GSL Vo_me 1, _man He_ Ev_u_
Manu_ _ms A, B _d _ (EPA 1989, 1991_ 2004_

• _ A_essme_ G_dan_ _r _n& Vo_me I: Human He_ Ev_u_n M_u_
S_plem_ Gu_: S_nd_ Demur Expo_ Fa_o_. (EPA 1991_

• E_e Factors H_k _PA 1997_

• Commu_c_ _n EPA _on 9 To_c_o_ D_ D_iel S_ka _d Xu_nga
M_ _O_ E__ _d _e_ _, _c. (_ka 1995)

_sk a_smen_ a_ key compone_s of the _v__ __n Pm_ em_oyed by the
\_ D_. Pu_uant to _e D_ pol_ 5090 Ser N_3_lU_51_ _ 2001_ _e __ of
./ _m_ _ fi_ _ a s_ of_n_m is cle_y p__ _ _ _ffi_t __ _ _d

_r _e w_e_ of human heath. _e D_ poficy _r conducing hum_ he_ risk _mems
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_ _ a _tie_d appm_h _ m_ be _emem_ _ _ emke_ depend_g on _e _ \
_vel _d ma_ of _emenml risk or h_rd _ is _ed _ prior fie_. The fie_ th_ _ _ /J
discussed _ the D_ pol_ _e l_d brow.

_ 1 - _g _ _s_e_ (S_)

_ 2 - Ba_l_e Human H_h _ A_e_mem __)

Ti_ 3 - Ev_u_ _Rem_ A_m_s

_e _Mu_ con_ed here_ is _er 1, the S_. As defined by N_ Policy Ser
N453EdU595168 _ 2001b_ the pu_e of the _er 1 S_ is to ide_ COPCs th_ m_ _
excess risks to hum_ heM_. This S_ _o_s MI e_me_s the N_ has identified _
_s_ _r a _men_g _me_ _ 2001b_ _d_M_ t_s S_ _ _c_d_ e_me_s
_cM_ of _e _ 2 _me_ _ _s_ _en_g _qui_men_ of EPA _on 9. _s of
add_onM e_men_ _M_ _c_ded _ _e _ 2 _me_ _c_de _e evMu_n of
cumulate risks _d the _Mu_ of risks under both a _g_end level of e_u_ @easonable
m_imum e_o_ [_]) and _ _e_e level _ e_o_ (cem_ _ndency exposu_ _T_ _
well _ a _d __ evMu_n of_e __ _ci_d _ t_s _Mu_.

This _er 1 S_ consi_s of _o pa_s: T_r l& the fis_b_ed _e_ng (_S) wh_h s_ the
EPA Re,on 9 _me_s of a s_n_g __ risk _u_ _), _d Ti_ 1B, a sR_
_c ri_ed _Mu_ (SS_ wh_h s_ _e EPA Re,on 9 mq_me_s _r _e sR_
_c P_.

_ ce_ _anc_, a S_ is not requ_ed. _is c_ occur when __ __ is d_e_ed

at a _te. _e S_ is, howeve_ conducted if an_ic_ d_a _om _e sRe _g_ _dic_ _ / _
co_am_mion i_ or m_ be, _ _ffid_t ma_ _d _s_b_ to w_nt _nfinu_ of the '\ /_
ri_ _m_t p_.

_e _ 1A _S me_o_ is __ wkh _ A_smem G_d_ _r __ (_GS)
skes _PA 1989, and 1991a) _d is conduced using risk-based _n_ __s (i.e., _e
EPA _on 9 PRGs _PA 2004_ _r _e _fi_ _d _d_ e_e scenarioO _ the basis
_r _mp_n _ ske d_ B_ed on _commend_ _om EPA Re,on 9 (_ka 1995_ _e
_ 1A _S _ _g P_) is __ _:

• The _mpl_e _ p_e_i_ _mpl_e expo_ p_w_s of con_m _ a ske _e _e _me _
_e _ed _ dev_op EPA _ 9 P_s _PA 2_4_ and

• P_w__c exposure _tors are e_e_ to be s_il_ to those used _ _e EPA _r
c_n of EPA _on 9 _fid_ti_ an_ _d_ P_s.

_mp_e _ p_e_ commie e_e p_w_s _r _e sRe _ n_ adduced _ _e u_ of_e
EPA _on 9 P_ _s (e.g., ___ wo_e_ or if _te cond_ons w_t the use of
exposure _s _ di_r _m _ose used to develop EPA _on 9 PRG_ a _er 1B SS_E is
__. A__ ff _e _ 1A _suRs _c_e p_e_ fi_ he_ risks, _e
_ p_e_ _ _ 1B_ d_Ne mo_ _i_ sRe_p_c menu,s _ri_.

6.2 D_ E__ A_O R_O0C_O_

Section 6.2 _ems _e de_ls of the d_ qu_ _me_ p_ _d _sd_. _e __ _
_mmariz_ _e m_ho_ used _ pe_ _e dm qu_ _me_ _r _c_ _ _e S_. :_ _
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_ 6.2.1 DataQuali_ Assessment

-J A d_a qu_i_ _mem w_ condu_e_ which _c_ded a _ew of an_ m_hod_ _po_ng
limit; hborato_, fiel& and me_od bhnks; and qu_i_ assurance/qu_i_ con_ol (QA/QC)
pm_du_s. T_s section presents _e _suks of the dam qu_i_ a_e_ment _r each ebment most
pe_ne_ _ _e SRA.

Soil _oundwate_ _rfa_ w_e_ and _diment da_ w_e _viewed _ _e _How_g manne_

• A m_imum of 20 pe_e_ of_e an_ic_ d_a we_ v_ed according _ Navy '_evel D"
d_a validation criteria.

• A maximum of 80 p_ce_ of _e d_a we_ v_ed acco_g _ Navy '_evd C" (NFESC
199_.

Rejected D.at_ Dam assigned an "R" qualifi_ _e_e_ during d_a v_n w_e dimpled _om
• e d_ab_e and n_ _ed _r _e SRA. _ soil, a _t_ of 49 an_ical _sul_ we_ r_e_e& Of _e_
_sul_, seven we_ reje_ed _r l_o_han_ one _r 2-butanon_ and 41 acetone
me_u_me_s w_e r_e_ed. The r_e_ed _lts _e _mmari_d _ Table G-l, Append_ G. Dam
w_ r_e_ed due _ fai_s of lab_o_ qu_i_ comr_ _ cal_rat_n and co_ective _tion cord
not be taken to v_e the d_a. The effect of _e r_e_ed d_a on the risk esfim_ _ discussed _
Section 6.6.5, Uncerta_ties _ _e S_n_g Ri_ A_smenL All _able _il d_a we_ comp_ed _
EPA Re,on 9 _denfi_ and _du_ri_ _fl PRGs (EPA 2004_. None of _e an_ic_ _ks _r
_oundwate_ surface w_er or _diment was reje_ed during the validation proces_ and _1 ms_
we_ con_de_d usabb _r _e SRA.

j Laboratory Con_m_an_ All d_a have been v_ed and the _ird_arty v_o_ de_rm_ed
• _ them is no o_ective evidence to qu_i_ acetone and meSSene ch_ride d_a based on thek
_ation wi_ field _ laboratou blanks. The me_u_mems we_ _t_ned _r risk a_e_me_
pu_o_s.

Chemicab Analyzed with Multip_ Me_o_. Compounds such _ 2,4-dini_o_luene and 2,6-
dini_o_ene we_ an_yzed us_g two m_hods: SVOC (SW827_ an_ys_ and Nk_a_mati_
(SW_3_ an_ys_. _ _ewing _e d_ _e da_ val_ato_ de_rm_ed which of_e two _lls _
retain. In most case_ resuks by the SVOC m_hod were r_e_ed while _ose of _e Nit_aromati_
m_hod were r_ne& Howeve_ _ _ lea_ one in_ance (_c_d_g the maximum _po_ed
concentration of 2,4-d_itroto_ene), lhe _k with the Nitroa_mati_ melhed was de_rm_ed _ be
le_ r_iab_ _ue _ ma_ interfe_nc_ and _e SVOC m_hod _s_t w_ _ine&

For comparison pu_, soft da_ we_ _eg_ed _to surface soil da_ and _b_rfa_ soil dma.
Sur_ soil is defined as soil c_ed _om 0 to 2 _et bgs. Sub_fface soil is defined as soil
c_b_ed from _e 0 _ 1_ bgs.

6_.2 Sam_e Repo_ngLim_Evaluation

The magnitude of _e _mp_ _po_ng limits (RLO may h_ve a sub_and_ effe_ on _e _s_ of
• e ri_ _menL RLs may be set _ levels de_rm_ed _y _e an_ical method _ may b_ome
e_v_ed due to _mpE prep_ation procedures or during samp_ an_yfis. Potential causes of
e_v_ed RLs _c_de p_ _il m_sm_, _mi_d sample vo_m_ and ma_ _teffe_nc_ wh_e

\ high levels of non-targ_ compounds limb the ab_i_ to dete_ t_get chem_ or dilutions _qu_ed
i to detect certa_ target compounds mask _e de_cfion of other chem_s. The pmenti_ p_nce of

/ chemicals _ environment_ med_ _ concen_ations below _e highe_ _mp_ _po_ng limR co_d
_s_t _ a p_e_hl unde_imation of cancer risk or adverse nonc_c_oge_c he_ effec_ ff _e
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concentration were deemed to be ne_igib_ and exposure were to occu_ Howeve_ _ is _so poss_ -_ \
th_ these chem_s are not present, and therefore, do not contribute to addifion_ risk for human \fl
receptor. The assumption th_ the chem_ is present when, in fact R _ noL would potenti_ resuk
h an overestimation of the potenti_ for adve_e heath effects. For these reasons, a detailed
ev_uation of the sample reposing limits was performed before cancer risk or noncarc_ogenic heath
effects were assessed to ensure th_ the risk esfim_e was as accurate and unbiased as possible.

Table Go2, Appendix G, presents those chemicals with nondetect v_ues (i.e., reposing limits) th_
exceed a defign_ed screen_g cri_rion. These screening criteria were selected as follows:

• For so_ sampE_ the screening criteria were the EPA Region 9 refidenfi_ so_ PRGs (EPA
2004a_ Howeve_ the PRGs do not have criteria for TPH. The CRWQCB recommends the
use of the ASTM standard for Risk Based CoheSive Action (RBCA), ASTM E-1739-95
(ASTM 1995L to ev_uate potenti_ heath risk due to TPH (CRWQCB 1996). Because the
ASTM _andard provides Tier 1 screening levels for indictor chemic_s (i._, benzen_
ethylbenzen_ tohen_ xylene [BTEX], and PAHO, repoaing limRs for petroEum
hydrocarbons were evaluated by rev_wing those of _dE_or chem_s in soil.

• Groundw_er screening criteria were EPA Region 9 tap water PRGs (EPA 2004_. Because
the CRWQCB (1996) recommends the use of the ASTM standard for RBCA to evMume
potential heath risk due to p_roEum hydrocarbons, the ev_uation of indictor chemE_s
(and not hydrocarbon mixtures) was deemed suffi_ent to assess reposing limRs.

• For surface w_eq the screening criteria were the EPA Region 9 res_ential tap water PRGs
(EPA 2004a) as they were deemed to be conservative v_ues for the assessment of RLs.

/ \

• 2004a) theyF°r se_menLwere deemed tothe screeningbeCriteriaconservativewere thevNuesEPAforthe assessment of RLs.Re_°n 9 residentiN soil PRGs (EPA \__/)

Table G-2, Appendix G, illus_es the frequency th_ reposing limks exceed screening criteri_
Typ_ly, the reposing limk may be elevated due to sample matrix in_r_rences. For the surface
soft sample_ 15 VOCs, 26 SVOC_ and two inorgan_ chem_s had reposing fimks th_ exceeded
screen_g criteri_ Except for the following seven chemic_ the _equency of RLs for nondetected
chem_s th_ exceeded screen_g criteria is less than five percenL Only one chemiC,
hexachlorobenzene, had a range of reposing limks th_ were gre_er than the screening criterion for
100 percent of the samples.

A_enic

B_(2-Chloroethyl) ether

Hexachlorobenzene

n-Ni_osodi-n-propylamine

D_enz(_h) anthracene

Benzo(a)pyrene

Perchlorate

For the subsurface soil, 16 VOCs, 27 SVOC_ and three inorgan_ chem_s had reposing limits thin
exceeded the screening criterion. Except for the fol_wing 10 chem_ the _equency of RLs for
nondetected chem_s th_ exceeded screening criteria is _ss than five percent. Only one chemiC, _ _
hexachlorobenzen_ had a range of reposing limits th_ were gre_er than the screen_g criterion for i _
_1 samples. _-_/
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"_ _c

-_ B_M_o_ e_er

Hexac_o_ben_ne

n_o_d__m_e

D_en_ _cene

Be_o__e

Benz_fluo_mhene

Be_o__

_den_l_-_d_y_ne

_o_e

For __ there were n_ nonde_ed chem_s _th _s _r _1 _mO_ th_
exceeded _en_g Criteria _c_d_g t_e VOCs, 21 SVOC_ _e e_s _s_u_, and five
_o_ chem_s. _ese _c_de _e __ _e_s.

1,1,2,_hl_e _l__owopene

_ 1_ __ 2_,_Tfic_ophen_

3_'-D_o_ben_d_e 3_H_e

4__e B___

-/ Benzo_)fluo_mhene Benz_fluo_n_ene

Benz_py_ne Bi_2_o_e_)_h_

B___ BEPH

Carb_o_ Diben_h)_t_acene

Hexac_orobenzene Hexac_orobu_d_ne

_den_ 1_ mA_y_ne N_obenzene

n-Ni_osod_-pr_amine n_rosod_eth_amine

Pe_achlorophen_ 1__enzene

2_Trin_ro_ene _X

Perchlorate _fimo_

_senic Lead

Th_l_m
\

/_ _en samp_ repo_ng l_s _r nondetected _e_c_s excee_d the scree_ng c_eri_ addk_n_
unce_ m_ be introduced _to fin_ risk esfim_es. _ere sample re_g I_ __ _ be
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_or_n_e_ _gh _lat_e _ mh_ samples ev_u_e_ an add_on_ ev_uation of the dam was / \

perf°rmtedheSRA _s_i tsn the d_ aquM_ativlydUCtion_egiscusse(dSection_6.2.3.3S).ectionTh6e.6.5_nfluenCuence_ntiOesf_ev_e_dth_Po_insgc_en_lgimffSRisokn _.___)
A_e_mem.

6.2.3 DataReduction

The SRA _cus_ on d_a _om the impaled are_ within the s_dy site. Chem_s _ have been
detected _ leaa once _e considered COPCs _r _e Tier 1A RBS _r _en_g PRE under the EPA
Reoon 9 _rm_o_gy). Re,vain d_a s_s _e identified _ facifimte _e _timation of chem_
exposure point concenVations (EPCO _ wh_h _ce_ors may _onab_ be exposed, ff
enfironment_ samples _e an_yzed _r a chemic_ us_g more than one an_ic_ m_ho_ _en the
msuks _ _e most _fiab_ (_ _cmed by dam v_ation qu_s or laboratory d_a qu_ifie_L
have _e _we_ d_ecfion lim_ and pro_de _e mo_ mp_se_Ne environment_ concentrations
with _spect _ exposu_ am selected.

Conc_s_ns and recommendations of the risk _mem _e often based on _e _onab_
maximum exposure (RME) _ a _ce_or may encoun_ Key _ determining _e RME is a
_atistical ev_u_ion of the dam seL which prov_ summary aafistics such as maximum detected
concen_atio_ minimum detected concen_ation, numb_ of de_ and upper confidence levels on
• e mean v_ue. Pficr _ making _is summary, _e d_a _t w_ man_ated for _pm _ _e risk
mode. Thus, _e d_a set was "reduced" by (_ avemg_g orig_ and field dupl_e samples to
yield one datum per sam_g locus, (b) choosing app_prime an_ m_hod_ and (c) eliminating
e_vmed or _o_e_ h_h nondetect v_ues. Each of _e _eps is _u_ed in the sections th_
_How.

/ \

_Z_ 1 FtELO DUPLICATE SAMPLES __ _/)

For soil sample_ field duO_es w_e tre_ed _ _e _llowing manne_

Case 1: The ofig_ samp_ and fidd duO_ate results _r _e COPC we_ above _e _po_ing
limb _r _e COPC.

B_h v_ues w_e averaged _ obtain an av_age concen_ation for _e samp_ p_r
_e_ _e _atistical summary was performed.

Case 2: One samOe of the du_e pa_ had a concen_ation _ was nonde_ for the COPC,
w_le the o_er exceeded the _po_ing lim_

The nondetect v_ue was _signed a v_ue of one-half Bs _po_g limb and was _en
avenged with _e detected concen_ation. If a qu_ifi_ e_ed on _e detected
conee_ration, _ qu_ifi_ _m_ned wi_ _e "avenged" v_ue.

Case 3: Bo_ samples had COPC concentrations _ we_ nondetect.

The two v_ues 0.e., RL) we_ averaged _ obm_ an avenge RL _r _e samp_ p_
Prior _ summ_iz_g _e d_a _istical_ for EPC de_rm_ation 0.e., c_culation of
• e 95_ upper confidence fim_ [UCL] on the _i_metic mea_, the average RL of the
sample pa_ was _en assigned a v_ue of on_h_f of_ average RL. _ so do_ _e
unde_stimation of risk due to use of a "biased low" d_a set (resuR_g _om _gning
• e su_ogate concen_ation twice during _e p_ce_) was m_imize&

"&Z&Wh_enm_e APPROPR_TE_MErHOth_anone an_ic_ANALYTICALme_odw_ used _ de,rinse p_nce and quanti_ of a particd_ i',___/_)
chemiC, _e "besf' of _e anal_ic_ _suRs was used _r quantitative ev_uation. The ben an_ical
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\ resul_ were se_cted in accordance with the data usability guidelines for risk assessment (EPA

j 1992a) and the analytic_ method with the more refiable (and sometime_ most conservative) resuks
was selected for quanthation.

&Z &3 ELEVATEDREPORTINGLIMITSFORNONDETECTVALUES

One or more _mple-specific _ors _.g., m_fix interfe_nce_ may reset _ RLs _r a particul_
chem_ Mat, _ some _mO_, may be unusu_ high. As noted above, p_enti_ cauls of dev_ed
RLs _dude pe_e_ soil mois_re, limhed samp_ vohm_ and ma_ inteffe_nces (i.e., h_h levels
of nomt_g_ compounds _ limb _e ability to detect t_get chem_ or dilut_ns _q_d to
detect ce_n target compounds mask the detection of oMer chem_. Sometim_ Mese dev_ed
RLs greatly exceed the de_ed _s_ts _r Me same chemE_ _ o_er _mpE_ sugge_g th_ Me
_ev_ed RL is not rep_ntative of the da_ set _ a whoE or she cond_ons. _dufion ofM_e d_a
when determ_g Me EPCs _.g., calculating the 95 p_cem UCL) co_d co_espond_Oy _suk _
poody ch_a_efized risk (EPA 198_. The_fore, sam_e _lts th_ we_ _po_ed as nonde_ions
wi_ RLs th_ exceed twice the maximum detected concen_n were not _chded _ the smtistic_
an_ys_. The chemE_s repoaed as nondetections with RLs (_r a specie chemical) th_ exceeded
tw_e Me maximum detection re summ_ized be_w _ TabE 6-1 accord_g to _e med_m
ev_u_e&

Table 6_: Summary of Chem_s Ha_ng RepoSing Umits Exceeding Twice the Ma_mum Detected
Concentra_on

SurfaceSo_ SubsurfaceSoil

Chemical ND > 2 _mes Ma_ Chemical ND > 2 _mes Maxa

, _ 2,6-_nRrotoluene 72 2,6-Dinitrotoluene 148

/ 2-Butanone 67 2-Butanone 143

2-Hexanone 8 2-Hexanone 7

_M_hyl-_Pe_anone 83 _M_hyl-_Pe_anone 173

Ace_ne 64 Ace_ne 5

_s(2-_hylhexyl)P_halate (BEP_ 2 B_(2-_hylhexyl)P_hal_e _EPH) 12

Chloro_rm 79 C_om_rrn 160

Di_h_ Phthalate 70 CobaR 1

Ruom_hene 71 Dieth_ P_halate 110

Motor Oi_ 1 _uom_hene 146

Phenol 1 Hexachlorobenzene 112

- - _or Oi_ 5

- - Phenol 4

- - Se_n_m 1

- - T_mch_m_hene 172

- - ThrUm 1

Note_
"number _ ana_ses ha_ng mpo_ng _m_sgm_er _an 2 _mesthe ma_mum d_e_ion
• = morn_an
ND = no_d_e_
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6.2_ SummaryStatisticsfor Samp_ Data ._ _
Summary _misfics _.g., frequency of d_ecfio_ maximum v_ue_ for the detected chem_s _ \ ./;
surface soil subsurface soil, groundwateL segment, surface wmer sample_ M1 of w_ch we_
evMu_ed _ _is RBS, appear _ Tables G_ through Table G-7, Append_ G. On_hMf_e sarape
RL (U or UJ qualified) was used as a proxy vMue for nondetec_ _ all smtist_M c_culations.
R_e_ed dam and nondete_ dam with _evmed RLs we_ n_ u_d m cMc_me summary _atistics or
conduct _atisticM comparisons. A 95 percent UCL is _c_ded based on the method(_ described _
Section 6AA.

6.3 SELEC_ONOFCHEMICALSOFPOTEN_ALCONCERN

An_ytes expe_ed to be charac_fistic of releases _ IRP S_e 1 were used to identify COPCs. The
chem_ groups _c_ded meals, VOCs, SVOC_ dioxind_ran_ exp_sN_ _fidues, pe_h_rat_
andpe_eum hydroc_bons. As such,_e Work Planpropo_d a compmhens_e list of chemic_s for
_g (EaChTech 2002). From _1 dam derived from _e an_yses, _1 usable (non-rejec_d)
contam_ant chem_s detected _ lean once _ an environmentfl med_m (i.e, so_, groundwmer,
sur_ce wme_ or _diment) we_ confide_d COPCs for _e RBS. The selection of COPCs followed
a tiered approach_ outl_ed _ theDON HumanHeath Risk A_e_ment Poficy (DON 2001b).

To determine whether the COPCs shou_ be funh_ ev_u_ed _ _e Tier 1B SSRBE, maximum
d_ec_d concen_ationsare compared_ EPA Reoon 9 _fidenfi_ PRGs. COPCs hav_g maximum
detected concen_ations gre_er than the _fidenti_ _en_g criteria _e intoned _r fu_her
evfluation _ the SSRBE _ de_rmine _e magnitudeof exposure associatedwith _c_memfl cancer
risk or noncancerhazardbasedon hypo_etic_ or plannedreuse.

6.3.1 Essential Nutrients __/
C_um, magn_m, pot_s_m, and sodom are _ed _ as _nfi_ nu_ien_. The_ chem_s
do n_ have _d_ criteria cr PRGs, and are general_ cons_e_d _ be of m_o_ _ an_ concern _
risk a_e_mems performed for hazardous was_ s_e _medial activ_es. Whi_ these essenti_
nutrientswere not quanti_tive_ ev_u_ed _ this Repot, _ey have been summarized and p_sented
for _formation purposes _ sub_quent risk summary tab_s.

6.3.2 Summaryof Chem_s of PotentialConcernbyMed_ for EachSRe

All chem_s de_c_d _ surface soil, subsurface s_I, groundwate_ surface w_e_ and segment
w_e r_ned as COPCs for _e human heflth RBS ev_uation. A summary of _e COPCs _ were
ev_u_ed _ each en_ronment_ me,urn is provided _ the following subsections.

6&Z 1 SURFACE AND SUBSURFACE So_

VOCs, SVOC_ _o_n_ exp_s_es re_du_, TPH, and _organ_ chem_s (_c_d_g pe_orat_
were detected _ surface s_l samp_s cohered _ the ske. All of_e above chem_s or c_es we_
d_e_ed _ _e subsurface so_ with the _dd_on of one ex_os_e _s_ue and three metfls.

&&2.2 GROUNDWATER

Groundw_er sam_ were collected from each of the mon_ofing wel_ _d _ IRP S_e 1.
Chem_fls de_c_d _ groundwater w_e dom_ed by _organic e_me_s. The VOCs d_e_ed _
groundw_ samples _duded BTEX, cis-l_-dic_oroethene, meSSene ch_fid_ and TCE, BEPH
was the on_ SVOC detected _ groundwate_ D_sel and _l _nge orga_cs we_ _so d_ec_d. AH / _

d_ected chem_s were _ined as COPCs _r the human he_ RBS. .\ _/'
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\ && Z 3 SEDIMENT

-J Chem_Ms detected _ _diment _mp_s cohered from the Ephemeral Pond were dom_ed by
_orgaNc _emenN. T_uen_ py_ne, and TPH we_ Mso d_e_e&

&&Z4 SUR_CEWATER

Chem_s detected _ s_ w_ samp_s _ we_ c_c_d #om _e Ephem_ Pon& or _ _e
omfall from Ne EpMmeral Pon_ _ well as _ the _am bad_g down_ient from IRP S_e 1,
we_ dom_med by in_ganic eleme_s. Ac_on_ RDX, hnd TPH w_e Nso detected.

6_.3 Chem_a_ WRho_ Tox_i_ V_ues

Several chem_s d_e_ed _ the various en_mnme_ med_ do not have m_ci_ v_ues with
which to derive PRGs and ev_u_e chemical-_c risks. The om_s_n of _e chem_s _om
the risk ev_uation is adduced qu_i_tive_ _ Section 6.6.5.3, Uncega_ties _ the To_ci_
A_sme_.

6.4 EXPOSUREASSESSMENT

The exp_e _mem section _entifies _nd use and _ce_o_ _ cu_entl_ or _ _e _mre, are
l_e_ to use _e p_perty an_ as a resu_ may contact COPCs _emffied _ _e p_ous sections.

6A.1 Land Use and Receptors

&• 1.1 CURRENT LAND USE AND RECEPTORS

\ IRP S_e 1 is _c_ed _ the no_hea_ potion of Former MCAS El Toro _ the footh_ of the San_

j Ana Mountains. A gre_ potion of the land imme_e_ su_ound_g Former MCAS E1 Toro,
_ud_g areas a_acent to IRP Ske 1, has been used for agricultural activities. Continued
urbanizat_ howeve_ has brought hous_g deve_pments about ½-mile to the no_heast of IRP Site
1. The land locked father noah and no_hea_ of the s_e near the foothil_ of the Santa Ana

Mou_ains rem_ns e_ent_l_ undeveloped. Areas _cated to the sout_ southeas_ and southwe_
have been deve_ped for commercial, light _du_ri_, and re_denti_ uses.

According to the San_ Ana Region Barn Plan (CRWQCB 1995L the groundwater beneath Former
MCAS E1Toro has p_ent_l beneficial uses for a mu_c@_ wmer supply, agricultural and _dus_i_
suppl_ and indus_l proce_ suppl. Groundw_er in the v_ity of Former MCAS El Toro is
mostly used for irrigation of agricultural and greenbeR a_as 0.e., parkways and parks). Potable
w_er in the area _ imposed _om various sources, and the reminder comes from _c_ resource_
_c_d_g groundwater. The nearest mun_ wells used as drinking water sources are associated
with the recently _sml_d Irvine Des_r proje_ and are _c_ed with_ approxim_e_ 5 miles of
IRP Ske 1, near the _ection of Irvine Center DrNe and Culver Drive. It _ antic@reed thin the
new wells will be operation_ by O_ober 2006. The following cu_ent human receptors were
identified for potent_l evasion _ the human heath SRA:

• Cu_ent offsite re,dents (adul_child),

• Cu_ent offsite workers

• Cu_ent onske _dustri_ worker_

° Cu_ent construction/utility worker_ and\

/ ° Cu_ent casu_ _espasse_ (restricted to the adult)
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&• 1.2 Fu_ _ _E A_ __ / \

B_ u__d _ deve_pme_ is pos_bl_ v_ous _pes of _ p_e_i_ receptors m_ _ _
occur _ _e s_e. F_ use could _chde _ose s__ _fi_ or _d_ a_v_ or m_
_c_de o_ _ffic p_s_H_ _ch _ a _ldl_ _e _ _ a _g sRe _r _ve_g_Ne
__ _ a m_ s_il_ _ _vi_ _g _v_ __ _ _e O_ C_
Sheriff _d _e FBI. The _s identified as those mo_ l_e_ to encounter refidu_ chem_
__ _ _e v_s m_ _ _ S_e 1 _c_de:

• Fm_ onN_ _s_ems Od_Nl_

• Fum_ o_ residents Mu_NI_

• Fum_ o_ wonts

• Fum_ o_ffe _du_riM woN_

• Fum_ __il_ woN_

• Fu_ c_uM _espasse_ _sM_ _ _e adu_,

• _m_ M_ _e woN_ _d a

• Fum_ EOD _g _e __ _ ch_ge of d_onm_n _e_.

The EOD _Nn_g Range __r w_N l_e_ be we_m _r _ Nm_ d__ _e_ _d
N conNde_d _ _ N#y _ _dN_uM _r _is p_e_M Nm_ _e.

6A_ Conceptu_SReModel

The Gon_pm_ She _odel _S_ is a _m_c _p_s_n of the chem_ source_ea_ / _
_m_ _e m_h_m_ _o_ _o_ me_ p_e_ e_u_ mm_, _d \ _
p_ receptors._ is used to _de the _u_ of _ e_o_s so th_ _v_t
p_hw_ e_u_ _m_, _d uh_e_ ri_s c_ be ev_u_ed _ _e S_. _e prima_ pu_o_ o_
• e GS_ _ t_s ri_ ev_u_n is m _p_m chem_ so_s ande×p_u_ p_hw_s _ m_
_h _ hum_ hea_ d_s. O_y p_em_l_ _mp_e e_u_ p_w_s _e ev_u_d
__ _ _e risk _menL __t _ _P_ G_d_ (EP_ ]989).

_ commie e_u_ p_hw_ _c_d_ _l of_e __ _eme_s:

• Sourcesand_p_ _e_c_ w_em
• _d m_

• Ghem_ _ _d _o_ m_sms

• _o_ _d p_em_! _utes ofe×po_

• _o_ _ p_em_l hum_ _d _m_ _o_

Theabsenceof a_ on_of _ese _emems_suhs _ _ _com_e e_u_ p_. Thus,_r _
_compl_ep_w_ _ nopo_ _m_ e_o_ _e p_em_] _r _v_ _ e_ wou_
_ _em_ ne_i_ble _d _es _t w_t _r _u_. F_ _] is_e GS_ _r _m _d
a_c_ _e _s p_emi_ e_ _ GOPGs_ _ s_ _u_ _i], _d
_w_ _ well_ s_ _ _d _d_t __ _ _ S_ ].

_e e_e p_s _r each _o _d each receptor sho_ _ _e CSM are described _ : _
Scion 6A.3. \- _
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_ 6A.3 Exposure P_hways

J Exposure pathways _e specific_ _sociated will He envkonmem_ med_m M_ is berg
ev_u_ed. _ a genetic comext, soH, w_eL and a_ p_hways may _dlitate exposure; each of M_e
mig_ reset _ _take by ap_ab_ exposure rou_ such as _gestio_ derm_ absorption, or
inh_ation. _ most _g_ exposure pathways may be _com_e cr com_ _ di_ussed _
Section 6A.2. The ration_e for making this de_rm_ation is pm_med below.

&4.& 1 INCOMPLETE EXPOSURE PATHWAYS

Of those exposure pathways M_ _e pm_ed on Figure 6-1, sever_ have been deemed to be
_com_ insignificant, cr n_ applicable _ Me SRA. Thus, Me_ pathways do not warram
quantitative _mem. The rat_n_e _r exc_d_g a p_hway from _her ev_u_n _Hows:

• hgestion of plan_ and animus M_ am grown or r_sed _ s_e _r_ce soil is considered an
_compl_e exposure pathway s_ce no cu_e_ agricultural activ_ occur onske and fu_m
agricultural activities _e deemed u_e_. Furore ms_en_ are not anticipated to engage _
a_iculmral activities 0.e., gardening) to Me e_em H_ exposure m chem_s _ He surface
soft wou_ resuk h _gnificant chemic_ intake.

• hgestion of plan_ and animus th_ are grown or r_sed with _te surface water or _
_dimem is cons_ed an _compl_e exposure pathway _r cu_em mce_o_ s_ce no
agricultural aa_es cu_ently occur ons_e and _mre agricultural acfi_fi_ _e deemed
u_e_. Fumm m_dems am n_ antedated m engage _ agricultural acfiv_
(i.e, g_den_O to the e_ent M_ exposure to chem_s _ surface w_er wo_d msuk _
_gnificant chemical i_ake.

• _gestion of chem_s _ subsurface soft is con_demd an _comO_e exposure pathway _r
_ offs_e mce_ cu_ent casu_ _espassers, and cu_ent onshe _dustri_ worke_ _ _mct
_ ccnm_ wiM His secondary source is _nlike_. Add_on_ly, _re _espassers, wil_ife

m_e work_ and an EOD Tr_n_g Range superior are nm expe_ed _ d_ectly coma_
subsurface soil.

• Derm_ conga wiM chem_s _ subsurface soil is confidemd an _compl_e exposure

pathway for the c_ufl Vesp_ser and cu_e_ onsite _dusVi_ wooers _ direa con_ will
M_ secondary souse _ u_ike_. Add_on_ly, _mre tresp_ser_ wildlife m_e work_
and an EOD Trai_ng Range supe_isor _e not expe_ed to d_ectly conma subsurface soil.

• Inhflation of _gitive partitas from comam_ed subsurface soil by cu_ent offske
receptors, and cu_e_ ons_e _dustrifl work,s and cu_e_ casufl tmsp_ is _compl_e
s_ce Hese mcep_ cannot _rface with subsurface soil. Where subsurface so_ is
excav_e< exposure to _gitive pa_iculates is _signfficam _r _mre casufl _espasser_
wil_ife m_e worke_, cr an EOD Tr_ng Range superior relative _ mh_ exposu_
p_hways such as d_ect contact with surface soil.

• Derm_ con_ wiM impaled groundwater is considered an _comOe_ pathway _r cu_ent
onske work,s and c_u_ Vespa_e_ and cu_e_ offs_e mfide_s s_ce impaled
groundw_ ons_e is not cu_ently used nor has _ migr_ed to wells _r cu_e_ offs_e
mcep_. Fumm trespass, wil_i_ m_rve work_ or an EOD Train_g Range
superv_or _e n_ expe_ed _ con_ groundw_e_ Fumm pmentifl exposure _r
constructio_utili_ work,s _ insignificant relative _ mher exposure pathways.

• Inh_ation of VOCs _ ambiem a_ _om impaled groundwater by cu_em onsite work_
offs_e mfidems Oduks/childrenL cu_ent and _mre onske constructio_utili_ work,s and

I casu_ _esp_rs, fu_m wildlife m_e work_ or an EOD Train_g Range supervisor _
/ insignificant _ Me chem_ _mke antic_ed _r He_ mce_o_ _ relative_ less _

compared _ other exposure pathways.
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• Inge_n of plan_ and animMs th_ _e grown or raised with impaled groundwater by / \

cu_en_tmre wildl°ifer fumr_serv°enS_eworker__dus_i_raW°rk_fums'_Eoc°Dnstructi°_utilTi_ra_g RangeW°_esurS'perviso;aSUis_considere_despasser2'n _k,__
_com#e_ exposu_ pathway s_ce no cu_ent agric_mral a_NNes occur onsffe and fum_
agricul_ral acti_ties _e uN_e_ m lead m exposu_ for the_ _ceNors. _his pathway is
_compl_e for cu_ent offsite residen_ s_ce impaled groundwate_ has not migrated to
offsite w_N used by this receptor. For furore ons_e _s_ent_ this exposure p_hway is
_Ngnificant relatNe to o_er exposu_ pmhways such as _gestion and dermM conm_ with
surface soil.

• Ingestion of impacted groundwater as a drink_g wm_ source for cu_ent offsite _sidents cr
ons_e _du_fiM worker_ construction workers, and casuM _esp_ is considered an
_comN_e exposure pathway as impaled groundwater is not currently used onsite nor has ff
migrated to _ells used by offsile _ceNors. AddMonMly, futu_ construction workers, casuM
_espasse_, wildlife _serve worker_ or a fu_re EOD Tra_g Range supervisor are not
expe_ed to use the groundw_ ons_e as a source for drinking wme_

• Ingestion of chem_Ms _ plant_animals grown or raised with impaled groundwm_ by
cu_em offs_e _Ndents Odulls_hild_n) is _complet_ _s impaled groundwm_ has n_
migrated to wells used by offsffe _ceNo_. For fum_ onsffe _Ndems (aduks_hildren), the
pathway is cons_ed _Ngnificant relative to other exposu_ p_hway such as _gestion and
dermMcomact wi_ surface soil.

&&& 2 POTENTIALLY_0_t25_ EXPOSUREPATNWA_

Based on ana_Ns of the CSM, the fol_wing exp_ure p_hways w_e consi_d _r _Nuation:
/ \\

• an_d_demcMu_ent_Oannd_m_f chem_M_Sd_M wo_s,SUrfaCecu_enSt°il bYanfUdm_fum°_nSkeconstructio_util_i_fidems(aduks/childrewn)o_ \___)
cu_em and Nm_ casuM_e_as_ Odults), Nm_ wil_ife _serve woNeL and Nm_ EOD
Training Ran_ _pe_NoL

• DermMad_tion of chem_Ms _om surface so_ by Nm_ onsffe _fidems Oduk_cNN_n)
and cu_em and Nm_ _d_MM woN_ _em and _m_ co_tructio_utiliU woN_ and
_e_ and Nm_ casuM _e_as_ Odu_L Nm_ wildlife _e woNer, and _re EOD
Train_g Ran_ _pervNer.

• InhMation of Ngitive pa_c_mes _om surN_ soil by Nm_ onsffe residen_
(_ts/_i_n) and cu_em and _m_ _d_ wo_ cu_e_ and _m_
_tructio_ufili_ woN_ cu_e_ and Nmre casuN _espa_e_ Oduk_, _mre wildfi_
_e wooer, and Nm_ EOD Tm_g Ran_ _pervi_

• InhN_n of VOCs _ amb_ ak from impaled surface soil by Nmw onske _s_e_s
OduR_ch_d_ and currem and N_ _d_MM woN_ cu_ent and Nture
_nstructio_ufili_ woN_ cu_e_ and Nmre casuN _espasse_ (aduksL Nmre wildlife
_rve woNeg and _m_ EOD TrN_ng Ran_ _pervi_

• In_N _on of chem_Ns _ _uffa_ soil by Nm_ ons_e re_den_
OduRs/ch_d_nL cu_e_ and _m_ constructio_utili_ woN_ and Nm_ _d_MM
woNers t_ough _cavation _ g_dening _fi_fi_.

• DermN ad_t_n of chem_Ms _om _urfa_ soil by Nmre ons_e residents
Odults/child_n), cu_e_ and _m_ _tructio_utili_ woN_ and _ _d_N
wo_s t_ough _c_ation _ g_de_ng _fi_fi_. i _
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\ • _h_ of _g_ve p_s _om __e soil by _m_ ons_e _dems

_f_ _duks_ld_n), cu_nt and _m __o_ wo_e_ and _re indu_fial
wo_s t_u_ _c_ _ _g a_.

• _M_on of VOCs _ amMem Mr _m __ s__ soil by _m_ onsRe _s_en_
_d_Mm_, _d c_ and _m _dus_M wo_ ___ wo_
casuM _espa_ers (aduRsL _mre _1_ m_e wooer _d _mre EOD T_ng _nge
_pe_o_

• hhM_ of VOCs _ indoor Mr _su_ng _m su_ce soil or _u_ soft by _m
ons_e _d o_ffe ms_ems _d ons_ _d_M wo_s.

• Deem co_ _ chem_Ms _ __r _ _mm p_e_M onsffe and o_e
_ms O_&_m_ _d _e _s_M wo_.

• hge_n of __ _o_dwm_ _ dfi_ng wm_ _r _m on_m _d o_ ms_ems
O_R_dm_ _d _mm _s_ _s_ wo_e_.

• hhM_ ofVOCs _ amb_m Mr _om _pa_ed _wm_ by _e p_emiM ons_e _d
o_ m_dems Oduks&_m_.

• hhM_ _ VOCs _ _ ak _ a m_R of VOC mi_n _m _ gmundwm_
by _mm onsffe ms_ems _d _d_M wo_s.

• _on of _e_c_ _ sure wmer by cu_nt o_ffe _d _mm onsffe _dems
Od_dm_ cu_m _d _m o_ffe _d_M wo_ __o_l_ wo_e_,
casuM _s_ (adult), _ _l_ m_e wo_eL _d _m EOD _g _ge

_ • Deem comet w_ _e_ls _ su_ wm_ _ _em o_ _d _m on_m _dems
/ (_uk_ildm_, cu_t _d _m o_ffe _du_fiM wo_ __o_1_ wo_

casuM t__ (aduks), _mre _ldl_ _se_e wo_eL and _m_ EOD _M_ R_ge
_pe_oL

• _M_on of VOCs _om su_ce wmer by _mre onsRe residents (__) _d
_m _d _ o_e _d_M wo_ __o_1_ wo_ c_uM __
O_kO, _ _ _e wo_ _d _m_ EOD _g _ __

• _on of chem_Ms _ _d_t by cu_m o_ _d _ ons_e _s_en_
Oduk_child_, cu_t _d _ o_ffe indu_fiM wo_ ___1_ wo_
casuM _espa_e_ (aduks), _re _I_ _e wo_eL _d _ EOD _g _ge
_pe_oL

• Deem conm_ _ chemEMs _ _d_t by cu_nt o_Re _d _re onsRe residen_
Oddt_c_ld_nL cu_m _d _ onsRe _d_M wo_ __ wo_ _M
_espasse_ Oduk_, _m_ _l_ _se_e wo_eL and _mre EOD _ng _nge

• _M_on of VOCs _om _mem by _m_ onsRe _fidems (aduk_children) _d cumnt
and _m_ __ wo_ __o_il_ wo_ c_uM _s_s Odu_, _
_ _se_e wo_eL _ _ _D _ _ge _pe_oL

• _hM_ of _ve p__s _om _mem by cu_nt o_ffe _d _ ons_e
_s_ems Oduks_hi_n), cu_m and _ o_ _d_M wo_ c_s_o_fil_
wo_ _M __ (_ _ _li_ _e wo_ _d _m_ EOD T_ng
_nge _pe_i_L

./
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Exposure _r offs_e res_en_ wo_d mo_ l_e_ be _rough _gestion of impaled groundw_. / _

Cu_em_p'_emial _xposurn ee_t drinkin(agndpathwWay_ iTelclon_de_dappr°xim_einlYcomplet_l,0 mile_S_eaWay_'m_e_hbYowevem_imizithngenea_lhste _/;
drinking w_ well co_d _eoret_ be as c_ as _e property boundary. Beyond _ point, _e
Navy h_ no jurisdiction _ d_erm_g _e use of _e land. Us_g t_s ration_ p_emi_ risks _
offs_e _de_s we_ qu_e_ ev_u_ed _ _e p_perty boundary of IRP Ske 1 us_g exposure
p_amete_ _r fu_re on_ _de_s and onske chem_ concen_ations.

The p_hways by wh_h _ wildlife _rve work.s may become exposed is l_e_ simil_ _
• ose _r _ _dustfi_ work_ howev_ _e degree of exposu_ (i.e., chem_ intake) _r _e
wi_life _rve work.s is cons_ed less based on acti_ pa_ems. The_fore,' the ev_uation of
• e ske _r p_e_i_ _ _dustri_ exposu_s is mo_ l_e_ protective of p_e_l wil_i_ _rve
work_ such _ _e wi_fi_ _rve work_ _ n_ ev_u_ed quanti_tive_ _ _ SRA.

&&& 3 SUMMARYOFSOURCESANOEXPOSUREPATHWAYS

A description of exposure p_hways _asonab_ anticipated _r each impaled me_um _ _e s_e is
described.

Surface So_ Significant p_enti_ pathways _r human exposu_ _ _e fi_ hchde dkect comact by
derm_ abso_t_n and _c_enml _gestion of COPCs _ sur_ce s_l. The _h_ation of VOCs w_
con_rv_Ne_ _c_ded despRe th_ chem_s of this constituent class _e not p_si_e_ _ the
shrew s_l environment unless a cu_e_ VOC souse _ pr_e_ _ shrew depths. The inh_ation of
_h_ compounds via pa_iculates is _so _dude_ although the p_nce of vegemt_ bufld_gs and
pavement cu_ently ons_e may limR the amou_ of du_ generation. Exposure to chem_s _a _e
inh_ation pathway could become more significant during or a_er _re construction a_ when / -\

vegetation, bu_d_gs cr paveme_ _ _move& \, _/i

Subsurface So_ Exposu_ to chem_s _ subsurface soil _ _is ske may occur fia _ct contact
wi_ _e _H _y derm_ adsorption or _Odenml _gestio_, and inh_aticn of VOCs and pa_iculat_
during construction acfiv_es or whib fum_ p_enti_ _fide_s _e g_den_ Futu_ indus_i_
work,s may also be p_e_hl_ expo_d if subsur_ce soil is b_ug_ to _e surface by fum_
excavation acfiv_. E_dence of limked con_m_ation of VOCs _ the subsurface sugge_s a low
p_e_ial _r chemic_ vapors _ soil g_ and po_b vapor migration into fum_ build_gs.

Some of_e chemic_s d_e_ed _ _e subsurface co_d pmenti_ Each _ groundwate_ With _e
exception of the VOCs and perch_rat_ lhe_ _ m_im_ polemizl fcr COPCs _ Each _om soil _
_oundw_e_ Mo_ _organ_s have limRed mobiliU _ soil of neu_ pH, partially so_ wi_ _gh
sir and clay contenL Dioxins tend to be relative_ immobiE because of _dr low so_HU and _gh
affiniU _r soil. Lon_ch_n pe_obum hydroc_bons 0.e., diesel and oil rang_ tend to adsorb
s_on_y _ soil. However, VOCs and perforate _ soil _nd _ be more mo_E and could _a_
migrate _ groundwm_.

Groundwater. Exposu_ to chemE_s _ groundwat_ is typE_ through tap w_er _gestion or
derm_ con_ct and inh_ation of VOCs (if pr_ent) during household use. Groundwm_ beneath _e
ske may p_enti_ be used as a source of drin_ng w_er or _r irrigation purposes. Howeve_
exposure to contam_ants _ _od kems _ have been irrig_ed or w_e_d with impaled
groundwater is considered insignificant relative to exposu_ through d_e_ use of _e impaled
groundwater. The migrat_n ofVOC vapo_ _om groundw_ _to _mre bufld_gs _ posfibE.

Surface Water. Exposure to chem_s _ surface water may p_emi_ occur prim_i_ through _ /_
_gestion and derrn_ con_ by cu_e_ offsRe and _ture onsRe _fide_ and cu_ent and _m_

6-16



December2006 Fin_ Phasefl RLIRPSite1 ScreeningRiskAssessment- HumanHealth

\/) p_e_l_onshework_com_eCOn_ru_iOnexposureWOrkersp_hway,andcaSUMcomam_antt_spas_.intakeWhfle_omtheth_inhMatiOnpa_wayOfisVOCS_lative_iSa
_gnifica_ when comp_ed to _gestion and derm_ contact due to _fion of chem_s _ ambient

Sedimeng Exposure to chemic_s _ _diment may p_enti_ occur pfim_ily through ingestion and
derm_ co,act by cu_e_ offsite and lucre onsite _s_e_ and cu_e_ and fu_re onske work_
construction work,s and casu_ _espa_e_. The inh_ation of fugit_e pa_iculates pro_d_ a

_condary pathway for exposure.

6.4.4 Es_ma_on of Exposu_ Point Concent_ons

Exposu_ point concentrations (EPC_ _e used _ both the RME and average (or CTE) risk
characterization; the same EPC is used in b_h CTE and RME risk ch_actefization based on EPA
Gu_ance (EPA 1992b). When da_ sets are _lative_ sm_l 0ess than or equ_ to 10 samples), them
is gre_ uncerta_ _ the confidence of the c_c_ating of a 95 peseta UCL; th_efore, the 95
p_ce_ UCL is on_ gentled for data sets with 11 or more detections. In general, when the
ma_mum detected concen_ion exceeds the 95 pe_ent UCL, the 95 pe_ent UCL is chosen as the
EPC. ARern_Ne_, when the maximum v_ue is less than the 95 pe_e_ UCL, the maximum v_ue
is chosen as the EPC. Accord_g _ the EPA's most _cent gu_ance for c_culating UCLs for EPCs
(EPA 2002_, "defaulting _ the maximum v_ue of sm_l d_a sets" may be the best approach _ use
_ ev_uating risk _ a s_e)' To derive the 95 peseta UCL and to minim_e uncertainties th_ may
arise with the use and ap_ation of var_us s_tistic_ software packages, ProUCL (V_s_n 3, EPA
2004b) w_ used to c_c_e the 95 p_ce_ UCLs. To simpfify, the fol_wing rules we_ appl_d
when choos_g the EPC:

_ 1. When the numb_ of detections was _wer than or equ_ to 10, the maximum detected/

conce_ration w_ used as the EPC.

2. When the numb_ of de_ctions was gre_er than or equ_ to 11, the 95 peseta UCL on the
mean was c_c_ed us_g the ProUCL software; the 95 pe_ent UCL was sde_ed based on
the _commended ou_m of the ProUCL _suks.

3. When the 95 pe_e_ UCL was gre_er than the maximum detected concentratio_ the la_er
was used as the EPC based on EPA G_dance (EPA 2002_.

D_xins/_rans are special case chemic_s _r which EPCs are c_c_ed based on the p_e_i_ risks
th_ could occur based on the add_ve na_ of these special case chem_s. A d_cu_n of the
_ci_ of this chemic_ c_ss and the nece_i_ of deriv_g a tot_ EPC _r the c_ss is p_med _
Section 6.5.1.2.

Diox_s/Furans

D_ns and furans were detected _ soil samples co_ected _ IRP S_e 1. A res_enfi_ PRG is on_
availab_ _r 2,3,7,8-TCDD. A profi_on_ bm general_ accepted me_od e_sts th_ _lows
conversion of an_ic_ concen_ations to to_c equN_e_s _lative to 2,3,7,8-TCDD. Specific_ly,
_r each sam_ the concen_m_n (or one-half of the repo_g limk for nond_e_ of each
_o_furan congener _ mult@lied by a WHO-based TEF to conve_ the concen_ation to an
equ_e_ concen_ation of TCDD (EPA 2000b_ Available TEFs for _o_ns and furans _ong with
the TCDD_quN_ent concentrations for each sample _cation are presen_d _ Tables G-8 and G-9,

\) Append_ G, for the surface soft and subsurface soil, _spective_. The conve_ed equ_me_
_ concen_ations we_ then summed to obt_n a _city equ_em quotient (TEQ) EPC for each

samp_. For these c_culation_ nondetected _o_n and furan resdts were estim_ed as on_h_f _e
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_po_ing limks unless the constituent was not d_e_ed anywhere else onsite. Then, the con_ituent _ ,:

resuR(2s000b)asW:ere _uded in the tot_. The TEQ approach is described mathematically in EPA Guidance ,\ .j

k

_ml _ _u_a&_e (_ = _ _ * _

C. = Concen_n of_e _v_u_ congener _ the comOex mi_ under an_

_F = To_c_ equ_ency _tor of the _d_d_l congener

_e TCDD equ_e_s _r _ce _d _u_ soil de_hs _e p_ed in T_I_ G-8 and _9,
Append_ G. The __ _d _th the TEF m_hod is p_ed _ Section 6.6.5,
Unce_a_ties _ _e S_n_g _ A_sme_.

6.5 _SK-BASED SCREENINGEVALUAT_N

The human he_ RBS _duded _e _l_w_g _eps:

• Developmem ofa CSM _ection 6.4.2_ Analysis of the CSM identified p_enti_ commie
expo_ p_hways _r b_h cu_e_ and _tu_ land u_s.

• Idemification of _vant dam se_. For _is risk _menL surface soil (0 to 2 _et),
sub_fface soil (0 _ 10 _et), _fface w_e_ _diment, and _oundw_ d_a were ev_u_ed.

Any d_a _gned an "R" quafifier we_ _im_ed _om the d_ab_e and not used _ the / _
_en_g RBS. Nond_ec_d _s_ with RLs exceed_g two times the maximum detected _ _
conce_rat_n we_ exc_ded from _e da_ s_s. TPH an_ic_ d_a w_e _ened ag_n_ '_
no_ri_ed cri_fia bm w_e n_ _c_ded _ _e quanfitat_e ev_uation.

• Idem_fic_ion qfCOPCs. Any detected chem_ w_ con_de_d a COPC.

• Se&_n qfEPCs. The p_ by which the appropri_e EPC is derived is summ_ed _
Section 6AA.

• Comparison of COPC EPCs _ Sc_ening Criteria. The EPCs we_ compared _ EPA
Reoon 9 (EPA 2004_ _denti_ and _dus_i_ PRGs to provide options _r hnd use
considerat_ns.

• A_e_ment qf SoH Vapor Migrafio_ EPCs _ soil and _oundwater we_ used to model
_do_ _r concemrat_ns, which we_ compa_d _ EPA Reg_n 9 am_e_ a_ PRGs (EPA
2004_.

_PA Re,on 9 so_ PRGs _e concen_ations of COPCs _ _il _ are _ased on stand_dized

equations and exposu_ _o_ _r _denti_ and _dustfi_ land _e. Co=e@on_ng _ _e p_s of
departu_ defined _ the NCP (EPA 1990) (i.e. a cancer risk of 10-6or a noncancer hazard quotie_
[HQ] of 1), PRGs represent COPC concen_ations _ or below wNch no subs_ntive adve_e he_
effects _e l_e_ _ occur _om _e exp_es assumed _ _e s_n_g RBS.

EPA Re,on 9 PRGs do n_ cons_ _1 po_ exposu_ p_hways. F_ _s_nc_ _me of _e
expos_e _enarios for which the PRG use _ not _nded _c_de exposure to COPCs _ _door a_
from soil gas; w_er used _r swimm_g wad_g or bath_g _od such _ contaminated risk meag
d_ p_du_ f_ or vegetables; and _oundwater contaminated _om _ac_ng p_ce_. Fu_he_ / _
and as noted by EPA Re,on 9, PRGs _e not _nded as stan_alone d_io_ma_ng tools or as 'k._
_b_im_s _r EPA guidan_ when p_paring risk _men_. Howeveh _ey do suffi_ _ ev_ume
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\ the po_nti_ for adve_e heath effec_ _r a relative_ wide range of exposu_ cond_ons and land
j uses (i.e. _denti_ and _dus_i_) common_ encou_e_d by _e DON. In such application_ risk

can be adequme_ cheapened ff exposu_ assum_ns inh_e_ _ the PRGs are simil_ to those
made _ _e exposure _ssme_ of the RBS.

The EPA Reoon 9 PRGs are used _ _entify COPCs _r fu_h_ ev_um_n and _ _lus_ate
risk/hazard estimates _r _e de_t _denti_ and _dus_i_ _enarios. For _ance, EPCs for

chemicals _ soft exceed_g _denti_ PRGs are _entified _ COPCs _ _e SSRBE (or sk_specific
PRE under the EPA Reoon 9 _rmino_gy). Such a comparison _so provides _sig_ into _e

pmenti_ _r unre_rimed land use _r _e sk_ and _ cases wh_e _e s_e is _dus_i_, PRGs for
indu_fi_ hnd use are po_mi_ target cleanup go_s pro_ive of _dus_l work,s. The Tier 1A
RBS fir_ em_bd a comparison of s_e EPCs to _s_enti_ PRGs for _vant exposu_ pathways.
T_s comparison was performed:

• ff _e compb_ or pmemhl_ complete exposure p_hways of concern _ a ske we_
_em_ _ those used _ the devdopmem of PRG_ and

• If the pathway-speOfic exposu_ parameters were simihr to the EPA Re,on 9 defauk
assum_ns u_d _ dev_op the PRGs.

As a conserv_Ne approac_ the s_ee_ng RBS con_s_d of a comparison of ske EPCs to _sidenti_
PRGs. EPCs were then compared to _dustri_ PRGs. If _e cumulatNe risk was below the target
_emem_ cancer risk of 10-6or the targ_ noncancer HI of 1.0, the risk ev_uation was considered
commie, ff p_e_i_ risk exceeded _e targ_ risk of 10-6 or _e targ_ noncancer hazed of 1.0, or ff
exposure pathways and paramete_ we_ identified th_ were not conspire with _ose used to

_ d_ve_p _e PRGs (such as the c_u_ t_spas_r and con_ructio_utility worker), a SSRBE was
/ compl_ed. In _is cas_ o_y those chem_s _ exceeded the _demi_ PRG s_een_g process

w_e ca_d forward.

For PRGs to be rdevant in the ev_uatio_ exposure pathways and exposure parameters in the CSM
should be similar to those used to develop the PRGs used for comparison. The _dus_i_ exposure

pathways and defauk exposure parameters are assumed to be the same as those used to develop
indu_fi_ PRGs. Howeveh there are no availabE Region 9 PRGs for recepto_ equiv_ent _o the
construction/utility workeh easu_ _espasser (adult) or EOD Tra_g Range superv_o_ Therefore,
the risk ev_uation for these receptors was condumed in the SSRBE ff concen_ations exceeded
residenti_ PRGs.

In addRion to the PRG comparisons, EPCs in soil and groundwater were used to model potenti_
VOC concentrations in indoor air using the EPA Johnson & E_inger _&E) model (EPA 2004e),
using the C_ifornia EPA_ecommended indoor air exchange values (Cal-EPA 2004). This additional
evaluation is necessary because a) the inh_ation of VOCs in indoor air is considered potentially
complete for future onsRe residents and indu_fial worker_ and b) EPA Region 9 does not consider
th_ exposure pathway in the development of ks PRGs.

Evaluation of risks for each of the receptors identified for IRP S_e 1 considers the various behaviors
and _vels of activity by which potential exposure may occur. Risks are determined assuming two
Evels of exposure: a high-end level or RME; and an average or CTE. PRGs were therefore
calculated assuming both RME and CTE scenarios. The purpose for providing risk estimates under
both exposure scenarios is to give a sense of the variab_ity su_ounding a risk estimate; the two

" comparisons provide a bounded risk estimate for typical exposures.
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6.5.1 SelecUonof ScreeningCdteda / -\

As noted above, the general approach for the human heath RBS is to conduct a risk screening using \. _ .ii
EPA Region 9 PRGs. Chemical-specific toxicity v_ues are integrated with the exposure parameters
to derive the PRGs. A summary of the approach used to obt_n toxicity v_ues follows.

& _ 1.1 TOXt_TY VALUES

Because PRGs are based on the toxicity of chem_s th_ may be inge_e_ inh_e_ or derm_ly
absorbe_ h is hdpful to unde_tand the derivation of toxicity v_ues used in a toxicity asse_menL
The purpose of the toxicity asse_ment is to weigh the availabb efidence regarding the potenti_ for
chem_s to cause adverse heath effe_s and to provide a quanth_ive esfim_e of the relationship
between the magnitude of exposure and the l_ood or severity of adverse heath effects
(i.e. dose-response assessmen_ EPA 1989). Toxicity v_ues are used to provide a quantitative
estimate of the relationship between the magnitude of exposure and the potenti_ for adverse heath
effects.

Per Unked States Environment_ Pro_ion Agency (EPA) Office of Sofid Waste and Emergency
Response (OSWER) Directive 9285.7-53 (EPA 2003a), the eu_ent hierarchy for human toxicity
vMues _:

• Tier 1 - EPA's Integrated Risk Information Sy_em (IRIS)

• Tier 2 - EPA's Provi_onM Peer Reviewed Toxicity VMues(PPRTVs)

• Tier 3 - Other Toxicity V_ues including CM-EPAToxicity VMues

The primary source of toxicity information is EPA IRIS. When a toxicity v_ue is not av_l_b_ in _
IRIS, other sources of toxicity information can be considered _ accordance with EPA Guidance _
(EPA 2003a); these additional sources are o_en considered"pro_on_ In this assessmen_ any
chem_ for which a Reoon 9 PRG was predated on a provi_on_ toxicity v_ue will be l_ted in
the uncertainty section (6.6.5) and the effect on the risk esfim_es will be discussed in terms of a bias
high or bias _w based on av_lab_ toxicity information.

Toxicity Values for Nonear¢inogens. Tox_ity v_ues are presented as RfDs for noncarcinogens.
The EPA Re,on 9 PRG tables provided virm_ly _1 the RfDs and sources of those PRGs used in the
cu_ent SRA (EPA 2004a). Many of the RIDs used by EPA Region 9 in deriving PRGs were
obt_ned _om the IRIS database (EPA 2003b), but the RfD for perchlor_e has since been revised
(EPA 2005). The RID for 2-m_hy_aphth_ene was added to the IRIS database soon after the
d_abase search used in the devdopment of Region 9 PRGs. The revised v_ue for perch_rate and
the new v_ue for 2-m_hylnaphth_ene are used to c_cul_e PRGs u_ng equations as presented by
EPA Region 9. Noncarcinogenic chemic_s with provi_on_ v_ues are fisted and discussed in the
unce_ainty section 6.6.5.

Oral RIDs (expressed in unks of milligrams per kilogram per day [mg/kg-day]) have been developed
to evalu_e the potenti_ for adverse noncancer heath effects _om ingestion of chem_s. Chronic
RIDs are spedfic_ly developed to be prote_ive for long-term exposure to a chem_ and are
generally used to ev_u_e the potenti_ noncancer effects associated with exposure periods between
seven years and a lifetime (EPA 1989). The RfD is derived _om a no-observed-adverse-effecMevel
(NOAEL) or a lowest-observed-adverse_ffect-level (LOAEL). For the risk assessmenL a NOAEL is
the key datum obtained _om a study of a dos_response relationship. It is the highe_ _vel tested at
which no adverse effects were demons_ed. In some studie_ o_y a LOAEL rather than a NOAEL "_ '_
is availab_. Howeve_ the use of a LOAEL requ_es addition_ uncertainty factors (UF_ and \ /
modifying fa_o_ (MF_ to ensure th_ a health-protective toxicity value _ used (EPA 2003b).
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_ Ms _e _p_ 10 _ _s u_d _r e_im_g _s _om _o_o_ _ _cou_ _r _e
) (1) v_ _ _v_ _ong _e memb_s of _e human _1_ 0.e., _human _ _

_ies __); _) un_n_ _ e_r_ol_ _ d_a _ hum_s (i.e., __
V_); (3) uncea_n_ _ e_o_ _om d_a obt_ned _ a study _th l_Mn-li_e
e_e _ l_fime expo_ (i.e., e__g _om _c_on_ _ c_c e__
O) __ _ e__ _m a _L _h_ _ _m a NO_L; _d (5) __
a_o_ed w_ e_ol_ from _ d_ when _e d_ _ _mp_e.

_s a_ _c_ded to _flect the sc_nfific __s not exO_y adduced us_g Ms, and r_ge
from 1 _ 10._e demur v_ue _r a _ is 1.

M_ used to derive i_M_ _s _ concep_ _mil_ to _ose used to derive or_ _s.
Howeve_ the acm_ _y_s of i_ e_u_s is more com_ex than _ _r o_ exposures
because of the _n_ and di_ s_c_ of the _p_ sy_em _d the _il_ to
accou_ _r the _ed dose _ _e e_me_ de_ of _o_o_ s_. The _nce v_ues
_om i__ s_ a_ generally reposed as a _nce _n_ (_) _ Mr __
per cubic meter _]). Howeve_ _ese v_ues a_ conve_ed _ _s _r use _ risk _mems.
As noted _ _s docume_n, EPA Re,on 9 has conve_ed i__ _s to _s _g a hum_
body weig_ of 70 Mlo_s _ and i__ _e of 20 cub_ m_s per d_ _.

_1 noncancer _s p_ed _ _s S_, except _ _r perforce and 2-m_h_n_h_en_ are
based on __ _c_ v_ues _commended by EPA Reg_n 9. S_ce the O_ober 2004
__ of the Reoon 9 PRG _bl_ _e _ _r _o_ has been _d to 0.007 m_d_
_PA 2005). This v_ue _we_s a seve_ _c_e ov_ _e _ p_ed _ _e EPA _gion 9
P_ t_. __ _ oral _ of 0.004 m_d_ _r 2-m_h_n_h_e _m _e _S

\ d_abase is _dude&

_ _l_s _r __. The _n_ _ b_d c_c_ _pmem _ k _
to risk _mem is th_ a sm_l numb_ of m_ec_ even_ c_ evoke changes _ a s_e c_l,
_ich can lead to uncon_oHed _lhlw __ an_ _e_ to c_ce_ _ t_s model
0.e., _e l_ear low dose mode_ _ is _sumed th_ the_ is no _vel of exposure to a chem_ th_
does not pose "a fi_te pm_ howev_ sm_l, of _F_ a c__ _o_e" _PA
1989). _cent _sig_ _to _e cancer processes does, howeve_ sugge_ th_ _o_ a _d
m_h_m m_ be _e_ e_ ff _e c_c_ is a "...__ e_ _ _M_ _ of _
_duced phys_oc_ ch_ge th_ is _self a __ _PA 2003_. D_a _ not yet _ffi_e_ to
_p_ the "__ concept _ _e deve_pme_ of risk _me_s _r c_nogens th_ _
_nded to be pm_ _ _e __ e_ _ce_or _up. Thu_ the fine_ _ model
is still con_de_d __

The _u_ of the chem_ c__ is a _mpi_ process _ c_ be _mm_d by _o
_ma_ _eps. _, _e m_c_ d_e _r a _t_ is ev_u_ed _r ks p_e_ _1_ _
a_e_g _oge_c p_e_. h _is _ep, a ___ (WOE) d_s_c_ is _
_ _e _e_. _e WOE c_c_ _me _ _ _ p_ _e l_l_d _ a _e_
will c_ c_r _ _m_s _d _ _e s_n_h _ _o_ng _m_ _r _ d_

Cu_e_ _e _e _o _E d_sffic_s _le _r u_ _ __ _ _m_ he_ risk
_me_. _e m_ _ WOE c_fic_ is _ _ _e _e_ _A c_r ri_ _m_
g_del_ _PA 2005_ and is _ to revise _d reO_e the __ _r __n R_k
_s_m __ _ Se_emb_ 1986_PA 1986b). _ _ _S pro_ will _o_e the

) new WOE __ri_ _o _d _ new _S chem_M pmfi_ e_hg chem_
/ W_ _ still b_ed on _e 1986EPA _d_.
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The WOE _scri_s b_ed on the 2005 Reused G_d_ _e summarized as: : _

'_e_ to Be C__ to Human_ - _is d_cfiN_ _fle_s _mng evidence of

"Su_e_ E_dence of Ca_oge_c Po_nfi_" - this descfi_or _ used _en _e_ is

'_u_e __ m A_e_ C_c_ogenic P_en_" - _s de_ri_ is u_d _en
• e_ is _t e_den_ to sugge_ a con_m _r po_l c_nosenic e_cts _ human_
b_ d_a _e n_ _c_ _r a _ __.

'_ _ke_ _ Be C_c_o_c _ Human_ - _is d_c_ is _ed _en d_a _
__ m be _adequ_e _r _p_g one of the o_ _e d_cri_o_.

Because the revised cancer __ _ not yet _o_ _to m_ of _e _S chem_s
profits _ _e _me orris _u_io_ _e WOE _s_c_s _fined by _e EPA _PA 1989, 1986)
and _o_ _ _e _c_ pm_ on _e _S _gem _e _11 u_d when i_e_r_g _c_ of
COPCs _ _ Ske 1. T_s WOE c_s_n u_d _ _ risk _me_ _ defined _ _Hows:

Group A: _own human c_c_ogen

Group B: Pmb_ human ca_ogen

G_up B1: L_ked evidence _ __c_ _ hum_s

Group B2: Su_c_m evidence _ _m_, but _adequ_e e_dence _ humans _ \

Group C: Po_ human ca_ogen (l_d evidence _ __ _ _s \_

Group D: _man c__ n_ d_s_E because of hck of d_a

Group Ei Evidence of __U _ humans _o evidence _ _ Ea_ _
adequ_e an_ tests _ _nt species or _ bo_ _e_o_c_ and

Oral c_cer slope _s _SF_ _e expressed as the propoaion of a _p_ _cted per
m_d_ dose _d _ _ic_ reposed _ u_ts of __a_. Cu_ CSFos _ derived
_r _e_c_ _ WOE cl_s_c_s of & B1, _ B2, and o_n_ C _ed _ov_.
__ _ _c_ d_a _e p_med _ a _ ri_ __ _ _qo _ __ _
_bE m_ _) and _n be i_e_r_ed _ "..._e _e_e in _e l_fime fi_ of an _dN_uM
who is e_ _r a l_t_e to e_er 1 m_ or _3 of the cancer age_" (EPA 1986). EPA
_on 9 conve_ed u_t risks to CSFo by mu_p_g _ the i__ r_e of 20 _ _d
• _d_g by a _ _i_ of 70 kg. All PRGs _r c__ chem_s ev_u_ed _ _ S_ _
based on the CSFs _o__ and used by _on 9 (EPA 2004a).

_ _1.2 A VAILAB_TYOF TOXIClTYVALUES

Some chemicals may exh_ bo_ c_noge_c and noncarcinogen_ he_ effects. To_ v_ues
_e generally availab_ _r the oral mute of exp_u_. Inh_ation m_ciU v_ues have _so been
developed _r some condiment. Howeve_ routeqoqoute ex_ap_ations _e _equently used when
• e_ _e no _xiciU valu_ av_lab_ _r a gNen mine of exp_u_. Oral CSFos and RfD_ we_ _ed / _
_r b_h oral and _h_ation mu_s of expo_s _r _ganic chem_s being inh_ation vMu_ \_ _)
(EeA _004_.
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\) Chem_ _spos_on in the body may de_rmine the dose of _cant th_ m_h_ the m_et orga_
_. / con_unding the ime_r_mion of m_ci_ v_ue_ For in_an_, dermM exposures ram_ reset in the

entire aphid dose em_ing w_emic c_culation. HoweveL becau_ _is phenomenon is poorly
quantified, _ciu vMu_ _r evMuating ri_ _om dermM exposure may em_oy mind, come (o_l
to dermM) ex_apolatio_ thin do not consider the _action ab_ed. SimH_l_ _r the oral _ute, the
orally admi_stemd dose _ o_en not entim_ absorbed _om the gas_oin_stinM (GO tract into
_stemic circ_ation. B_au_ of incom#e_ ab_t_n from the GI _L co_e_g _e adminis_md
dose by the _acfion ab_ed might be pm_ed to be_er de_rmine a m_OU vMue th_ reflects the
acmM dose to the t_get o_an.

HoweveL t_s is not po_M _r many chemEMs becau_ _ffic_ntly cm_Me dmab_e does n_
e_ to M_w such mfinemems. Th_e_m, EPA Re#on 9 dM n_ a_u_ _ciU vMues to co_t _r
the fraction absorbed for any of the COPCs identified in _e SRA (EPA 2004a).

Of M1 the m_ciU d_a th_ _e avMlabl_ some chem_Ms do have dma to enabM quantitative
devdopmem of _ci_ vMues. In these in_ the m_ciU of these chemicals is evMumed
quMimtNe_ in Section 6.6.5, Un_rtainti_ in the Screening Risk As_menL _ some in_an_
because "_oups" of chemicals may have simihr _d_ (and them_m ad_tive _dU), ff is
impo_a_ to consider the p_entiM ad_tive m_ci_ of these special case chem_Ms; these sperm
case chemicMs _e _u_ed b_ow.

@ec_ _e _em_i__s

_en _ups of _mc_ s_il_ chem_s am pmse_ in _e _v_nme_ _ is _po_ to
_u_dy ch_a_erize the p_e_hl risks th_ co_d occur _om e_um to such _e_s based-\

) on thor addUCe nature. For the d_xin_ran_ the TEFs derived by the _O (_O 1997) _e
/ som_es used to esfim_e a tot_ 2_,_TCDD TEQ concen_on _r comp_son to the 2,3,7,8-

TCDD PRG. _e unce_ainU a_o_a_d _ deriving the 2_,_TCDD TEQ concen_ation is
prese_ed _ Se_on 6.6.5, Unce_nfies in the Screen_g Risk A_essmenL The procedure _r
deriving the 2_,_8ffCDD TEQ is pro_d _ Section 6.4.4 w_ the TEQ resets _r soil being
preened _ TabEs G-8 and _ A_end_ G.

Cairns-Approved Tox_ _es

The Cfli_mh D_me_ of To_c S_ces Con_oL Human and Ecdoocfl Risk D_s_n h_
est_fi_ _m_ _ vflues _r sever_ chem_s _e_d _ _ S_e 1 than used by EPA
Re,on 9. C_c_s inc_de _se_ chloro_, lea_ n_h_en_ and _c_oroeth_ene. Cancer
risk and noncancer h_ esfim_es we_ _so c_c_med using these C_m_m_ffi_ m_c_
v_ues _r _ Append_ _ A_ac_ent _. A su_ of these estim_es _e prodded in Section
6.5.5.3.

&& 1.3 SCREENING CRITERIA--EPA REGION 9 PRELIMINARY REMED_ON GOALS FOR SOIL

The screening criteria for use in the RBS are based on those PRGs that have been developed by EPA
Region 9 for the reasonable maximum exposure or RME scenario. The_ development assumes that
exposure to chem_als at or below PRG concen_ations represent a minimal risk to human heakh. For
soi_ two sets of exposure criteria exit:

Residential PRGs for Soft: A conservative set of PRGs are applEable to rites 1) that cu_ently or
_ are anticipated to be used for re_denfial purposes, or 2) for wh_h the DON wishes to determine the

./_ potential for urtres_icted _ansfer of property.
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Indu_dM PRGs _r Soft: One _t is used _r sites cu_ently or antic_ating _d_iM land use. / \

Groundw_e_ F_ _oundwate_ a s_e s_ of criteria _e u_d. \ - y

ResidenfiM PRGs _r Tap W_er A conse_ative set cf PRGs used _ evMume con_m_n of
wmer m _e tap und_ _e _s_enfiM scenario.

The PRGs p_v_ed by EPA Re#on 9 _e derived us_g _anda_ equ_ns and exposure _s _r
• e RME _en_i_ The _fimtion of exp_e _s und_ an avenge _ CTE _enario p_duces
ano_ set of PRGs thin is b_ed on the CTE _enario. The expos_e _o_ used _ dealing
_s_enfiM and _du_riM PRGs und_ _e CTE _sum_ion _e _emed _ TabM G-1 _ Append_ G.
By _c_ng PRGs _r bo_ RME and CTE _enafio_ cum_m_e risk _fimm_ _r each _ce_
and expos_e med_m _e _e_med _r an avenge and high-end level of exp_u_. The p_mm_n
cfb_h _fimm_ p_d_ a me_e cf_e variabfli_ su_ound_g _e risk _timm_

Some chemic_s _.g., TPH) do n_ have _p_d _ci_ vMues from which PRGs can be _fimmed
based on p_entiM heM_ effe_ but do have levels _m _e sugge_ed _r use by _e govemmems
an_or locM mu_c_M_. These leve_ are o_en based on a_efic criteria or the m_ci_ of
_ec_c p_mleum hy_oca_on _actions. _ such _ance_ _cmor chemicals (Section 6.2.2)
accoumed _r the _mem of pewoleum hy_oca_on m_ci_ while a non-heMth-based _en_g
level was used _r quMimtive comparisons of pe_oMum hydrocarbon dam. _ other instances
(i.e., lea_, vMu_ d_med _ be pr_ective of _e p_entiM recept_ _oups _e b_ed on _e p_entiM
_r adve_e heM_ effe_ but _e not amenabM to _e evMuation of risk _ the come_ of slope
_o_ _ RfDs. _ t_s _stance, _en_g Mve_ _r Mad _e _c_ded _ _e RBS tabl_ _r
compad_n pu_, bm _e n_ used _ _e cMculation of cum_ative inc_menml caner ri_ _ HI.

/ \

Such comparisons _r chemicMs wi_ no_ri_ed screening levels are discussed _ Section 6.5.5. _

_ summa_, EPA Re#on 9 PRGs were used _ derive _fimmes of c_dnoge_c ri_ and
nonc_cinogenic heM_ effec_ _ the RBS under _e RME scenario. CMculated site-specific PRGs
we_ used to evMume risks and hazards under _e CTE _enario. _c_memM cancer risk and HQs
w_e n_ _fimmed _r COPCs wi_om availabM PRGs. Comp_i_ns of _e EPCs _ no_ris_b_ed
_en_g leve_ were not _c_ded _ the cumulate _c_menml risk or the HI. RatheL these
compari_ are _esemed quMimtive_ becau_ _e _en_g c_teria _e not dsk-ba_&

6.5.2 Background Comparisons

IRP Site 1 is _c_ed _ an _ea cf C_ifom_ _m ch_actefistical_ h_ _evmed _vels ef various
eMmems (i.e., a_e_c and chrom_m) _ soil. M_hods do e_ _ _ffe_ntiate between
concemrat_ns of namrM_ occu_ing demems and _ose _m may be a_o_med wi_ sffe _lated
_fi_fi_. T_s m_hod (i.e., _e ensite me_o_ is a p_babilistic m_hodoMgy _ has _e p_entiM
m idemi_ back_ound concen_ations _us MMwing _e_ exc_s_n from _e ri_ _mem pro_
pu_uant _ _e EPA (EPA 1989). Derivation of _e soil back_ound concen_ations _r Form_
MCAS E1Tom is pm_med _ _e Find Technical Memorandum, Background and Reference Leve_
Remedial Investigations, Mar_e Corps A_ Statio_ El Tor_ Cal_om_ (BNI 1996).

HoweveL rather _an dim_me demen_ detected m concen_ations equM to or below _e_
b_k_ound concen_ations be_re risk _ ch_ac_rized, (DON 2004_ M1data, reg_dless of souse
od#_ have been _duded _ the de_rm_ation of cancer risk and noncan_r haz_ per EPA
Re#on 9 _commendations (S_a_a 1995). Thu_ _c_memM, _ excel, risk is p_med _ _e sum
of _fimmed p_entiM ri_s a_o_ed wi_ MI COPCs wi_ EPA Re,on 9 PRGs (EPA 2004_, \

i_espective of e_v_ed chem_M concen_ation _ may n_ be _lated _ _cili_ acti_. Howeve_ \__/;
to be_er asce_Mn _e risks assodmed wi_ siteeelmed actifitie_ cancer risks and noncan_r haz_ds
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\_ _e _so p_med w_om he _n_bm_n of b_k_ound levels of m_Ms. A s_e detection (i.e,
/ he m_um de_ed __ above he b_kg_und level _s used to define a chem_M h_

is con_dered s_rel_ed. The un_Mn_ _c_ _th his definMon _ p_med _ Section
6.6.5, U_e_i_ _ he S_een_g _ A_sm_L

6_.3 Estimation of Cumu_tive HeaRh _sks

To evMu_e risk _m exposure to COPCs _ soil, EPCs we_ compa_d to _dem_l so_ PRGs
under _her he _ or CTE _o. _e _How_g soil and Mr p_hw_s _ considered _ the
__m _ _ _s:

• _cidemM _on of chem_Ms _ soil

• Deem conm_ _h _e_cMs _ soil

• _M_on _e_c_ _ _ve du_

• _M_onofVOCs

_ __ _h EPA _#on 9 P_ G_d_ (EPA 2004_, expo_ __s _r c_d_n
aged ze_ to s_ ye_s were used to e_mme nonca_oge_c _M P_s. Age_us_d
exposure p__ we_ used to _timme c__ re_denfiM P_s _r _d_uMs _m zero
to 30 ye_s o_ (i.e., 30_e_ _s_em_.

Excess (_ememM) c_cer risk _c_ _h a COPC, us_g ks EPC _d c__ PR_ was
_timmed us_g he _How_g _u_:

j _ce_ _ncer R_k = _x _G_--_C_

TR = _e targ_ _c_memM fi_fime cancer risk of lxl 0_

EPQ = E_o_ _ _em_n of COPQ detected _ soil (_g/kg or m#kO

PRGi = PRG _r COP_ _ soil (_g!kg _ m#k_ based _ c_cino_nic e_

A HQ _r e_h COPC, us_g an EPC _d ks _e_ nonc_c_ogen_ PR_ was _timmed us_g
the __ _da:

Hazard Quotiem(HQ) = THQ x EPC_
PRG_

THQ = The t_get HQ of 1

/
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The cum_ative in_emem_ canc_ risk (or _cmmemfl lifetime canc_ risk [ILCR]) is _so estim_ed / \

_ evMu_e pmemi_ exposu_ _ mu_e COPCs us_g the _l_wing equation: \ ./'

_emen_l L_efime Caner R_k = _=_ x EPC_pR_ ]

The cumulati_ nonc_cino_nic IM_r expo_m m mu_e COPCs w_ e_m_ed _ _Hows:

If _e cumulative _cmme_ cancer risk and noncancer His exceeded lxl0 _ and 1.0, m_e_ely,
an_or _e Ead EPC exc_ded _e mfidenfi_ PRG of 400 mg/k_ _en EPCs were compared _
_du_fi_ soil PRGs.

Cumulative NoncarcMogen_ Hazard Index = ",_lTHQ x _1
6.5A IndoorAir Ev_ua_on

Certa_ volati_ chem_Ms _ soil and _oundwater have _e pmemial, through vapodz_ion and soil
gas migration, to en_r _to build_gs, where persons may become exposed through _hMation. To
evMumewhe_ _is p_emiM_ compile exposu_ pmhway is _gnificant m IRP Sffe 1 and cord

p_emial_ pose adverse heMth effe_ concen_ations of chem_Ms _ _door Mr we_ esfim_ed i" 'i
us_g the Advanced J&E Model (EPA 2004_ and we_ compa_d to EPA Re,on 9 ambiem a_ \_ _/
PRGs. ResidentiM and _us_iM exposure scen_ios we_ evMuated_r soil m IRP Site 1 under _e
RME and CTE scenarios. A _denfiM exposure scenario was evMumed_r groundwm_.

_ _4.1 MODELTHEORY

The Advanced J&E Model (EPA 2004e) is a _en_v_ tool th_ _corporates bo_ conve_e
and _ffusive m¢cha_sms _r estimm_g _e Vanspo_ of certa_ volatiE chemic_ vapcrs eman_g
_om eRher con_m_ated soil or groundwater _to an indoor space _cmed dkea_ above the source
of comamhation. By applying the Advanced J&E Model, the user is able to _fim_e volatile
chem_ concentrat_ns (and _cmme_ risk due _ _e volati_ chemic_O _ _e _door space. _
the case oflRP S_e 1,t_s _door space _ a hypmhetical _mre buil_ng.

EPA Re,on 9 amb_m _r PRGs w_e u_d _ comp_e ag_n_ _e msuR_g concen_ations _ _door
_r _r _me_ng purpos_ becau_:

1) V_ues _e risk-based and _co_orme inhalation toxiciU values (RfDs or slope fac_m)
acceded by EPA Re,on 9;

2) The ambiem a_ PRGs _corporate a d_ inh_ation rme _ _ b_ed on a 2_hour exposure
_n entire day) and is _em_m conservative;

3) The c_c_oge_c _men_g v_ues _e b_ed on an agma_u_ed mfide_ial exposure
duration of 30 years to account _r exposure as bo_ a ch_d and aduk;

4) The nonc_c_ogen_ _men_g v_ues conserv_Ne_ _sume an ad_t exposure ov_ _e

enfircehfld,__ye_Ysea_ Wh_ohf exposurer.esuks_ a greater chemical do_ _an _nd _e_ is protective o0 a \ ./
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\ _2 VAPOR EMISSIONAND MIGRA_ON FROM S_L

9 At IRP S_e 1, chem_s detected in soil _ de_hs _om 0 to 10 _et _uded 10 volati_ organ_
compound_ _ne SVOC_ 23 m_ two add_ional _gan_ compound, eight exp_sN_ _du_,
• o_n_ and hyd_ca_ons. Of _ese chemic_ o_y 12 _e _ffidently volatib to mi_ate _ s_l
gas and e_er b_l_ngs via vapor _trusion: aceton_ BTEX, c_o_rm, hex_Eo_benzene,
me_yl_hyl k_on_ methylisobu_l keton_ 2-methylnaphth_ene, naph_en_ and PCE.

&&_ _ l Residen_al Scenario

Us_g the exposurepoint concen_ations identified _ the SPA _ [RP Ske 1 for each of these 12
chem_s in soil, the Advanced J&E Model (EPA 2004e) was ufil_ed with the following
assumptions:

The hypothetical bu_ng was assumed to be a slab-on-grade con_ru_n with a depth of 15
centim_ers (cm) since basements are uncommon in the vicinity of the s_e;

- Shrew soil ons_e was de_rm_ed to be mostly loamy sand (Earth Tech 2005_

- Depth to contam_ation was assumed to equ_ the depth of the maximum detected
concentration;

- Soil parameters were measured to _c_de _a_ion of organic carbon (0.005), tot_ porosity
(38.37 percent) and w_er-filled porosity (12.30 percent) (Eaah Tech 2005);

\ - The res_enti_ _door a_ exchange rate was set _ 0.5 per hour (Cal-EPA 2004c). Although
) the defauk for J & E is 0.25 per hou_ CN-EPA recommends the use of 0.5 per hour for sites

_ in Californi_

- The model was used to estim_e the average vapor flow rate into buildings.

Using the above assumption_ indoor air VOC concen_ations were estimated from soil exposure
point concen_ations and compared again_ ambient air PRGs to estimate increment_ lifetime cancer
risks and cumulative noncancer hazards under the R_MEscenario. To evaluate risks/hazards under
the CTE scenario, modred indoor ak concen_ations were compared to PRGs that were specific_ly
calculated u_ng equations of EPA Region 9 (2004a) and the exposure factors for the CTE scenario
that are identified in Table G-10, Appendix G.

• • • _ 2 _d_ial Scenario

To ev_u_e _door _r under an _dus_ use scen_ _door _r VOC concenWationswe_
compared _ PRGs th_ were c_cul_ed _r an _dus_ wooer. Us_g the same _u_ons as EPA
_on _ v_ues _r e_osure _en_ _50 d_s_ea0 and e_osure _rat_n (25 year_ were used
_r the _du_fi_ scen_o. A_k_nal_ the adu_ d_ _on rate _0 _d_ was a_u_ed
downward by a _ctor of 3 to accoum _r _ e_our wo_ d_. _door a_ VOC concen_ations
were e_m_ us_g the same J&E a_um_ions except th_ a comme_ _r exchan_ rate of one
per hour was use_ which is reco_ended _ Cal-EPA _r skes _ C_a _EPA 2004cL _e
resulti_ PRGs and comp_sons _th e_m_ _door a_ VOC concenWationsare used to esfim_e
_c_mem_ l_t_e cancer fi_s _d cumu_e noncancer h_rds.

"\
;

/
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6.5.5 Resultsof theRisk-BasedScreening / _
--1

If the maximum detected concentr_n was below the res_enti_ PRG for a pa_icular chem_ and 'x_..j.f
the cum_ative _cremen_l cancer risks were below lxl0_ and/or the HI was _ss than 1.0, then no
fu_her action was recommended for the s_e and the ev_uation of risk was compl_ed. If any of these
cri_ria were exceede_ then an SSRBE was prepared. In the case of _a_ ff_s EPC was _ss than the
EPA Re,on 9 res_enti_ criterion of 400 mg/k_ no fu_her action was recommended with _spe_ to
lead. Addition_ly, s_specific risk-based ev_u_ns were prepared for the construction/utility
worke_ casu_ trespasser (adult), and EOD Tr_n_g Range superv_or because exposure param_ers
for these receptors are different _om those used lo deve_p re_denfi_ and _dus_i_ PRGs.

EPCs for chem_s d_ec_d in surface soil, subsurface soil, sediment, groundwate_ and surface
w_er collected from IRP S_e 1 are compared to EPA Re,on 9 (2004a) _sidenfi_ and _dus_i_
PRGs for the appropri_e medium @e_r to Tab_s G-11 through G-22, Appendix G). The fol_wing
text summaries the carcinogenic risk and noncancer hazard estim_ed for these media under the
re_denti_ and industri_ land use scenarios.

&_ _ 1 RE_DENTIALLANDUSE E_LUA_ON

Because the s_e is _c_ed in a _bu_an and r_ative_ undeveloped area of various uses, ev_uation
of the _s_entiM land u_ p_fid_ _rmation _r the u_es_icted trans_r of the p_perty. This
section summaries the _suRs of the res_enfiM evMu_n of _rfa_ and _urfa_ soil, _dimenL
_oundwateL and surface w_e_ Po_nfiM risks associated with the EPC are _fim_ed us_g
compari_ betw_n the EPC and eith_ the Reoon 9 PRGs (under the RME _enari_ _ PRGs thin
we_ cMculated _r the CTE _enario @e_r _ Tab_s G-11 _ugh G-18, Append_ G). To identi_
tho_ COPCs _ _ and _diment th_ mq_ _rth_ evMuation_ the SSRB_ maximum de_cticns "
are compared _ EPA Re,on 9 soil PRGs _r _s_enti_ and _du_fi_ exp_e _enari_. F_ f _
ev_uating _cundw_e_ EPCs a_ compared _ _p wat_ PRGs prodded by EPA Re,on 9 _004_. \ _/
Re_Rs _r _e ev_uation of each me_um under a _s_enti_ land u_ _sum_ion _Hows.

Suffa_ S_L EPCs _r _rfa_ soil dma col_ed _om IRP Ske 1 we_ compa_d _ EPA Re,on 9
_fidential soil PRGs under the RME _enario and sR_c PRGs under the CTE scenario @e_r
_ Table G-11, Append_ G). The _l_w_g para_aphs _mmarize the carc_oge_c ri_ and
noncanc_haza_ _timmed for _rfa_ soil under the _fidenti_ land _e _enar_.

Carcinogenic R_ The h_ement_ H_fime carchoge_c fi_ _r _rfa_ _il exposu_ und_ an
_sumed refidenfi_ land use is 8x10_ _r the RME _enario and lxl0 _ _r the CTE scenario.
Exc_d_g the con_ibution of m_s m b_k_ound levels, these risk _fim_ _m_n the same.
On_ the risk _fim_e under the RME _enar_ is with_ the risk management range of 10_ to 10_
Os defmed by the EPA). Und_ the RME _enari_ a_e_c (at 2.12 m_k_ _counts _r 70 p_nt of
the ri_ with l_s con_ibm_n _om mnitrosodiphen_amine _e pe_ent), _o_n _ _p_nted by
TCDD TEQ _e p_cent_ ben_ne _ pe_ent), and RDX (6 pe_ent). O_y _e maximum d_d
concentration _r ar_c (8.6 mg/kD ex_eded i_ _s_enti_ PRG; however, this maximum
detection was the o_y surface soil sample _sdt th_ exceeded the back_ound va_e of 6.86 mg/kg
_r MCAS E1To_. The d_e_ed ar_c con_n_ation range _r oth_ surface s_l samples w_ 0.28
mg/kg _ 4.3 mg/kg. Arsen_ w_ _mined for _her ev_uation _ the SSRBE.

Noncarc_ogen_ Hazard The cum_ative noncan_r hazards _O_ed with p_enti_ exp_u_ _
• e EPCs are exp_ed _ HIs of 5 and 1 und_ the RME and CTE _enafi_, _e_e_ (rear _
Table G-11, Append_ G). Ex_u_ng the contribution of mem_ a back_ound level_ HIs _m_n the / ._
same. On_ the RME HI exceeds the target HI of 1.0. Under the RME _enari_ naphth_ene (42 _ j
pe_ent) and 2-methy_aphth_ene (30 pe_ent) _e_nt much of the ris_ whi_ xy_nes _ pe_ent), \ _
oth_ _ganic compound_ perchlorate and m_s (fo_ pe_ent _ I_ con_e l_s. As _e
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_ maximum detected concen_ns for nap_h_ene and 2-m_h_naphb_ene exceeded RME PRGs,
/ target organ segregation was conside_d unnecessary s_ce the _su_ngHis would n_ _gnificantly

change and word _m_n above be t_get hazard of 1 _r ce_n t_get organs. On_ the maximum
detection of nap_haEne and 2-meb_naphb_ene exceeded refidenti_ nonc_c_oge_c PRGs;
be_r_ naphb_ene and _meb_naphb_ene w_e ca_ied forw_d _ be SSRBE. The maximum
detected concentrat_n and EPC for lead (88.5 and 16.5 mg/k_ _spectively) _e both be_w be EPA

Re,on 9 Refidenti_ PRG of 400 mg/kg and the C_-Modified PRG of 150 m_kg.

Subsurface Soil. EPCs for chemE_ da_ for subsurface soil cohered _om IRP SRe 1 are compared
_ EPA Re,on 9 _fidenti_ soil PRGs and sile-specific PRGs under lhe CTE scenar_ (refer _
Ta_e G-12, Appen_x G). The following discussion summarizes be carc_ogenE risk and
noncancer hazard e_immed for subsurface soil under be res_enti_ hnd use _enario.

Carc_ogen_ R_£ The cum_e ca_oge_c risk for exposu_ to subsurface soil _ be _ea of
IRP S_e 1 under an _sumed _s_enfi_ land use is lxl0 5 _r the RME scenar_ and 2x10 _ for an

average or CTE _enario (rear to Table G-12, Append_ G). Bob of these risk estim_es a_ wit_n
the risk manageme_ range of 10-6_ 10_. Exc_ng be contribution of meals _ background level_
• e_ risk _fim_es _m_n be same. Ar_c accou_s for approxim_e_ on_h_f of lhe risk under
be RME scenario, with less con_ibmion from RDX (22 pe_ent), TCDD TEQ (11 pe_ent),
benzene, hexac_orobenzene, n-Nitrosodiphen_am_ and 2O,6-_Rroto_ene (all five peseta or
less). WhiE the cum_ative risks under the RME and CTE _enarios are wit_n be risk management
range of 10_ to 10_, o_y be maximum detected concentrat_ns _r ar_c, TCDD TEQ, and RDX
exceeded be refidenfi_ PRGs _ subsurface soil. Th_se three compounds we_ fuaher ev_u_ed _
the SSRBE.

_ exposurN°enCarc_°geareniCexp_Hazedard'asHiTsheo_Umul_le0and 3,n°ncanCererspective_,azardfoSrth_°_eRMEdandWitchTEP_entisc_enar_e_denti(re_r to
Tab_ G-12, Append_ G). Bob estim_es exceed be EPA _rg_ HI of 1.0. Exc_d_g be
con_ibution of m_s _ background _vd_ HI esfim_ _m_n be same. The chem_s
con_ib_g mo_ to be HI under the RME _enario _dude antimony (26 pe_ent), b_l_m _3
p_cent), naphthalene (18 p_cent), and 2-meby_ap_h_ene (13 pe_ent). These four COPCs w_e
d_ec_d _ _w_ ban five pe_e_ of be subsurface soil sam_. No ober consti_ent con_ib_es
over three p_ce_ of the cum_m_e hazard. The maximum detected concen_ation for sever_
chem_s exceed be_ _s_enfi_ PRGs and we_ fu_h_ ev_u_ed _ be SSRBE. These chemic_s

_ude nap_h_en_ 2-methylnaphthalene, _um_um, a_imon_ cadm_m, coppe_ thulium, and
_nc. The maximum detection for lead is 1,580 mg/k_ which is above be _s_enti_ PRG of 400

mg/kg; howeve_ be EPC _r lead (93.4 mg/kg) was be_w the re_denti_ sc_en_g leveh _ud_g
be C_-Mo_fied PRG of 150 mg/kg. Lead wns n_ carried _rw_d _ subsequent risk c_c_ations _
be SSRBE as _s PRG is based on _oo_ad levels and not a RfD.

SoH Vapor Migrat_ The ev_u_n of p_emial soil vapor migration _to _door _r _s_d _
_fim_ed _c_men_l lifetime caner fi_ und_ be a_um_ _denfi_ land use of 2x10 _ _r be
RME _enario and 5x10_ _r the CTE _enario (_r to Tab_ G-13, Append_ G). Mo_ of be

p_entifl carc_ogenic risk (89 percent) is due to benzene, w_ch was d_e_ed _ o_y two pe_e_ of
be subsurface soil samples. Noncan_r hazard _fimm_ _om be p_enti_ exposu_ _ VOCs _
_door a_ are 20 under be RME _enario and 4 under be CTE _enari_ Approximate_ tw_thi_s
of his hazard _ due to nap_hflene, wh_h was detected _ _ur p_ of be subsur_ce so_
samples.

"_ SedimenL Sediment _ IRP S_e 1 w_ ev_u_ed by comparing EPCs _ _denfi_ PRGs @e_r _

_ Table G-14, Append_ G). Po_nti_ cumulate c_c_oge_c ri_ and noncarc_ogenic haza_ _e
p_ed be_w.
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Carc_ogenic R_£ The cum_ative _emem_ cwc_oge_c risk for expcsure _ _diment _ the _ \

a_riaskmanagemeO_flRP S_e lrangUenderoTla_.6sumetd° 10_,RMEbu_CenafiuOnder_fCaTE_de_sciMenariolan(3dxl0.7u)se_xl0is6)belo_St_Wis_nangeth.e \ _/)
Virtually all of _e _ement_ cancer risk is due to w_ which was _t_ned for fu_her
ev_uation _ _e SSRBE. Each of_e o_ consti_e_s had a maximum de_ed concentration _
was be_w _s _s_enti_ PRG.

Noncarc_ogenic Hazard. The cum_Ne noncancer hazards a_od_ed wi_ potenti_ _denti_
exposure _ the EPCs _ segment _ IRP Site 1 und_ the RME and CTE scenwios we exp_ed _
His of 0.6 and 0.04, _spectively. B_h His we bdow _e _rget Hi of 1. The maximum detected
concen_ations for _1 noncarcinogens (_c_d_g lead) are be_w the m_denti_ PRG; none of these
chem_s w_e re_ed for fu_her ev_u_n _ _e SSRBE.

Grouadwate_ Groundw_er is ev_umed as a souse for dfin_ng w_ wi_ tap wat_ PRGs berg
developed o_y under a _sidenti_ land use _enario. Carcinogenic and nonca_oge_c risk
ev_u_n was performed for unfil_d groundw_ _ IRP S_e 1 und_ _e _s_enfi_ land u_
scenario (ref_ to Table G-15, Append_ G). The follow_g _u_n summaries _e carcinogenic
risk and noncancer hazard estimated for groundwater under _e re_denfial land use scenario.

Carc_ogen_ Ris£ Under a RME _enari_ _e _fim_ed cumd_Ne ca_ogen_ risk associated
with p_enti_ exposu_ tO the EPC _ unfiRered groundwater is lxl0 3, which exceeds the action
level (104) _cally a_od_ed wi_ _mediation _qu_ements. The incremen_l cancer risk under an
average cr CTE _enario is 5x105. TCE (88 pe_e_ under RME _enari_ con_ib_ed mo_ _ _e
cumdative cancer risk with lesser con_ution _om ar_ methylene chlodd_ BEPH and
benzene. The maximum detected concentration _r _1 five of these chem_s exceeded _e_
_spective _p w_er PRG. Because other s_specific _ce_o_ are not expe_ed to contact
groundwater _ _1 er to a _gnificant degree, these con_i_ems w_e net fu_her ev_uated _ the / \

SSRBE. The pmemi_ risk a_o_ed wi_ TCE _ based on a maximum d_e_ed concen_ation of 27 \._
_g/L during the _ round of sam_g _ IRP Ske 1 mon_ofing wells _ January 2002.
Subsequem rounds of sampling during February 2002 and June 2002 have not confirmed the
presence of TCE _ these monRofing wegs. WRhom considerat_n of TCE, the cumulative
incremen_l canc_ risk a_o_ed with exposure _ groundwater under the RME and CTE exposu_
_enwios we lxl0 _ and 4x10"5,_spectively.

Noncare_ogen_ Hazard. The cumulative noncancer hazard associated wi_ pmenti_ exposu_ to
the EPC _ groundwater is expressed as His of 10 and 5 under the RME and CTE _enarios,
_spectively. Perforate contribmes appro_m_e_ on_ird of the tm_ noncancer hazard wi_ E_
con_ibmion _om TCE, chrom_m, nickeh and _fium. As the maximum detected concen_ations
and EPCs _r each of these COPCs exceeded RME PRGs, target organ segreg_n was confide_d
unnecessary since the resulting His word not significant_ change and would _m_n above the
target hazed of 1 for ce_n targ_ organs. In _e ab_nce of an EPA Re,on 9 PRG for _orga_c
_ad, the maximum concen_ation of Ead (9.2 _g/L) _ b_ow the EPA Action Level of 15 _g/L.

BEt-IP and _ate both exceeded _e_ _spe_Ne MCL. BEPH con_ibmes on_ one percent to two
pe_e_ of _e _t_ cancer risk estim_e _om pmenti_ exposure _o groundwater and was de_c_d _
on_ one samp_. Thu_ the exceedance of the MCL by BEI-IP is less fignificam to the overall
managemem decision for groundwater _ the site. Nitrate was detected above the MCL of 10mg/L _
on_ two of 16 groundw_er samples (MonRoring We_s 01-MW201 and 01-MW203_ The 95
percent UCL of the onfite _trate coneen_ation was c_c_ed _ be 10.2 mg/L. Based on the_
relatNe con_ibufion to risk and low occu_enc_ these constimen_ we not expe_ed to _igger any
response action.

Vapor Migration From Groundwate_ _he ev_uation of potenti_ vapor migration _om groundwater \_/
through _e soil c_unm and into _door _r _s_d _ estimated _c_me_ lifetime canc_ risk
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\ under Me a_umed ms_enfi_ _nd use of 3x10 "5 _r Me RME _enario and 7x10_ for Me CTE

J scenario (m_r to Table G-16, Append_ G). Virtu_ _1 of the pmem_l carc_ogen_ risk is due _
trichloro_hy_n_ which was d_e_ed _ on_ _e January 2002 round of sampl_ Confirm_n
samNing the fol_w_g month and sub_quem samO_g events failed _ confirm ks pin,nee.
Noncancer hazard esfim_ from Me p_e_hl exposure _ VOCs _ _do_ _r are less Man 1 _r
both the RME and CTE _enarios.

Surface Wa_ Surface w_er _ IRP Ske 1 _frequently occurs _ the Ephemeral Pond. The
ev_uation of surface wm_ compares EPCs _ tap wm_ PRGs (m_r _ Tabb G-1Z Append_ G).
The uncea_n_ _sociated with Me use of _p w_er PRGs is fu_her exam_ed _ Section 6.6.5,
Uncertainties _ Me S_een_g Risk A_e_menL

Carc_ogen_ R_£ The cum_ative cardnoge_c risk _r exposure _ surface water _ Me area of IRP
Site 1 under an a_umed RME _en_io of a _denfi_ land use is 3x10 -5,while under Me CTE

_enario is 5x10 _. BoM risk estimm_ _e wiM_ Me risk manageme_ range of 10_ to 10z. These
risk esfim_es am ba_d on maximum detected concen_ations. Ar_c (12 _g/L) and RDX (1 pg/L)
account _r 94 and s_ pe_e_ of the fis_ respectively. The maximum detected concen_ations _
sur_ce w_er _r Mese two chem_s exceed Me m_denti_ tap w_er PRGs. The use of _o_ed
metal an_yses p_d_ a similar conclusion (rear _ Ta_e G-18, Appen_x G) wiM arsenic
accounting _r _1 of the cum_Ne cancer risk of2xl0 -5under the RME scenario.

Noncarc_ogenic Hazard The cumuhfive noncancer haza_s a_o_ed wiM pommhl ms_enfi_
exposure _ _e EPCs _ surface w_ _ IRP Sile 1 are expm_ed as an HI of 1 and 0.4, respectively,
fcr the RME and CTE _enarios (refer _ Table G-1Z Append_ G). NeiM_ of these hazard

esfimmes exceeds the target HI of 1.0. Whi_ antimony accounts _r the _ghe_ pe_enmge of _e
cum_ative noncancer haza_, Me maximum detected concentrat_n _r antimony (and all oMer

_ COPCO was be_w Me_ respective PRGs. The u_ of d_soNed m_M anMys_ ms_ _ a similar
/ conc_s_n as the cumul_ive noncancer hazard _ below 1 _r boM Me RME and CTE _enarios

(refer _ Ta_e G-18, Append_ G).

&_&2 INDUSTRIAL LAND USE EVALUA_ON

As _c_ed _ Section 6.5, _e Ti_ 1A RBS _c_d_ _e ev_uation of _e defauR _du_fi_

_en_io _ add_on _ the defauR mfidenfi_ _enario. Them_re, exposure _ surface and subsurface
soil _r Me _dustri_ _enario was evalua_d. Groundwater is ev_ua_d on_ _r ks ma_mum
benefi_ (refidential) use and not _chded _ ev_uation of the _dustri_ land use. Tables G-19 and
G_ Append_ G, present Me comparisons between EPCs and the EPA Region 9 _dustri_ PRGs
for surface and subsurface soil, m_ectively. Add_on_ly, Me polenti_ risk associaled wiM soil
vapor migration into bulldogs is pmse_ed _ Tab_ G_I, Append_ G. The _llowing _uss_n
summarizes the cam_oge_c risk and noncancer hazard _tim_ed _r surface and subsurface soil
under the indus_hl land use _enario. These _bEs _d_e th_ ce_n COPCs contribute _ an
_cmme_al cam_ogenie risk above EPA benchmark levels.

Surface So_ EPCs for chemic_ da_ _r surface s_l colE_ed _om IRP SRe 1 am compared _ EPA
Reocn 9 _dus_i_ soil PRGs and calculated PRGs for ev_uating RME and CTE _enarios (refer _
Table G-19, Append_ G). The fol_wing discussion summarizes the carc_oge_c risk and
noncancer hazard estimated _r surface s_l under the _dus_i_ hnd use scenario.

Carc_ogen_ R_£ The cum_ative ca_ogenE risk for Me surface so_ under an assumed RME
_enar_ of an _dustri_ land use _ 2x10 "6,wh_h is wiM_ Me risk manageme_ range of 10-6_ 10_.
The cum_ative risk under the CTE _enario _ 3xlff_ which _ below t_s range. Ar_c accou_s

\. for 62 peseta of Me cum_e RME c_cinogenic fis_ w_h benzen_ n-ni_osodiphenylamine,
TCDD TEQ, and RDX con_ibm_g _ss (14 pe_enL n_e percen_ _ght percen_ and s_ pemenL

/ respectively). Exc_d_g _e con_ution of metals _ background levels, carcinogenic fi_k estim_
mm_n _e same. On_ Me EPC _r ar_n_ exceeded Me _dus_i_ PRG.
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Noncarc_ogenic Hazard. The cumulat_e noncancer haz_ds _so_ed wi_ p_emiM exposu_ _ -- \

EPCs under the RME and CTE scenarios _e exp_ed as His of 0.8 and 0.01, _ectively, wh_h _ /i
_e be_w _e EPA _rg_ Hi of 1. None of _e maximum d_e_ed concen_ations _r COPCs
exceeded _e _dividu_ nonc_cinogenic industrial PRGs.

Subsurface S_L EPCs _r chem_ dam _r subs_face _ co_d _om IRP SRe 1 _e compa_d
_ EPA Reoon 9 _du_fi_ soil PRGs and c_culated PRGs _r evaluating RME and CTE _enarios
(rear _ Table G-20, Appen_x G). The fol_wing discussion summarizes the c_c_oge_c risk and
noncancer hazard _tirn_ed _r _b_ffa_ soil und_ _e _dus_ial land use _en_io.

Care_ogen_ R_£ The cum_e c_choge_c ri_ from expo_ _ _e COPCs _ su_ufface _il
_ IRP S_e 1 under an a_umed RME _en_io of an indus_i_ land use is 4x10_, wh_h _ within the
risk managemem range of 10-6_ 10_. Ar_c _3 pe_ent) and RDX (22 pe_ent) con_ibme mo_ of
• e ris_ Und_ an average or CTE _en_i_ _e cumulate inc_men_l caner ri_ is 2x10_, which
is below the risk management range. Exdud_g the con_ibm_n of me_ls _ back_ound level_
c_c_ogenE risk _fim_ _m_n the same. On_ the EPC _r _sen_ _.79 mg/kO exceeded ks
_dustri_ PRG.

Noncarc_ogen_ Hazard. The cumdative noncan_r haza_s _ed wi_ p_e_i_ _dus_i_
exposure to _e EPCs _ _e subs_face s_l _ IRP SRe 1 under _e RME and CTE _en_ios a_
expressed as His of 1 and 0.1, _ectively. Exee_ _r Ea< none of _e maximum detected
concemrat_ exceeded _e noncarcinogenic _du_fi_ PRGs.

Soil Vapor Migrat_ The ev_uation of p_e_hl s_l vapor mi_ation _to _door a_ _s_d _
_fim_ed _eme_ lifetime canc_ risk (ILCR) under the _sumed _d_tri_ land use of2xl0 _ _r
_e RME _en_io and 3x10_ _r _e CTE scenario (rear to Table G-21, Append_ G). Mo_ of the
p_entiM c_cinogenic fi_ (89 pe_ent) _ due _ ben_ne, w_ch w_ de_cled _ en_ two p_ of
_e subsuffa_ _il samples. Noncan_r hazed _tim_es from _e p_enti_ exp_u_ _ VOCs _ / \
_door _r are 2 under _e RME _en_io and 0.4 under _e CTE scenario. App_xim_e_ tw_thi_s _\___
of t_s haza_ is due _ nap_halene, wh_h w_ de_ed in _ peseta of _e _bs_ce _il
samples.

Se_menL Sediment wi_ _e Ephemeral Pond m IRP S_e 1 was evMumedby comp_ing EPCs _
_dustriM PRGs _r bo_ _e RME and CTE _enari_ (rear m TaMe G-22, Append_ G). Po_ntiM
cum_ative c_c_oge_c fi_ and nonc_c_ogenic hazard are we_med bdow.

Carc_ogen_ R_& The [LCR _r expo_ _ _mem _ _e _ea of IRP Sffe 1 under an _dustriM
land use is below the risk management range of 10_ to 10_ _r both _e RME _enario (ILCR =
6x10-7) and the CTE scenario (ILCR = 3x108). Each constimem had a maximum detected
concemration _m w_ beMwffs _d_iM PRG.

Noncarc_ogen_ Hazard. The cumulat_e noncan_r hazards _med wi_ p_emial _dus_iM
exposu_ _ _e EPCs _ _diment m IRP Sffe 1 und_ _e RME and CTE _en_ios _e exposed _
His of 0.02 and 0.004, _e_Ne_. Bo_ His a_ below _e target Hi of 1. The maximum detected
concen_ations _r MInonc_c_ogens (_c_ng lea_ _e below _e _d_iM PRGs.

& _ & 3 RISK-BASEDSCREENINGSUMMARY

Tab_ 6Q summ_izes _e _lts of _e _e_ng fi_ ev_uation. Risks _e p_n_d wi& and
witho_ _e con_ution _om na_ral_ occu_g _gan_ con_i_ents.

The ev_u_ion of _r_ce _fl expos_e und_ _e RME _en_io _s_d _ p_enti_ _c_mem_
cancer risks _ exceeded _e t_get _ement_ cancer risk level of 10_ _r both the _ _fide_
(ILCR = 8x10_ and _d_tri_ wooer (ILCR = 2x10_. Under the CTE _m_io_ _ese risk _ \
_fim_ dec_e _ lxl0 -6_r _e _s_e_ and 3x10"7_r _e _d_i_ wo_e_ The _c_menml \ __/:
cancer risk e_im_ _r sub_fface soil increases _r each of _ese _ors, as the _cmmem_
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, c_cer risks _ __ m __e so_ by _mre _dems and _du_fi_ wo_e_ und_ _e _
_ _o _e lxl_ _d 2xl_ _spe_Ne_. __s of the soil _te_N or _o_ _c

consumes mo_ to these risk _t_.

_t_ __r _ _r _e _s_em e_ _ _ soil und_ _e _ _o is
_pmMmme_ 5, M_ n_hM_e _d 2__h_M_e _n_m_g _ _em _d 30 _em
of Ne h_, _e_. _p_M_e _d 2_e_n_h_aM_ w_e d_e_ed _ a s_#e _
_il s_pM. Us_g _e C_ _m_n, _e _ is _du_d m _pmMmme_ 1. As _e m_um
_ __ _r n_h_M_e _d 2-me__M_e e_d _ PRG_ _t _g_
_geg_n was cons_ed u__ s_ce _e m_Nng _s would not si__y change _d
wou_ _mMn above _e _ h_aN of 1 _r ce_ t_ o_a_. _e _ _r _ _ _e
__e by N_e p_e_M residen_ under the _ _o _e_ed to 10 and was driven by
• e _e_n_ _ _N _Ml_ nap_hMene, _d 2_e_y_h_. _1 _ of _e COPCs
were d_ _ _w_ _ five pemem of _e __e sN1_mpMs. Und_ _e CTE _% _is
_ is _d_ed _ _e _ h_d of 3. F_ _e _d_MM woNeL h_ _fimm_ _e be_w _ ne_
1.0 _r bo_ su_ce and _u_ soil. The _c_m_ c_cer risk _fimms _r e_u_ m
_d_em by residents under _e _ _o is 2x10_, wNch is M_ _e ri_ m_emem _ge
of 1_ to 1_. V_M_ M1of_e risk is due to _Nc. TNs risk _fimme is reduced to Mssthan 104
und_ _e C_ _enafio. _e ri_ _fimme _r _e _s_M woN_ is be_w _is ri_ m_em_t
_ge. CumM_ __r _s _r _e msNem _d _d_MM w_k_ _e Mss _ _e EPA _
h_ of 1 _r _ _ _ C_ __. _n_ _ _mem Ohe oNy COPC) _ m b_kgound
levels.

__ _d M_ p_M _I v_ mi_m_ _m _r _ _m __e soil
we_ _d _r b_h _e _sidenfiM and _d_MM l_d _. A_um_g _e _ _enari_ _e
_cmmemM l_fime cancer risk is e_m_ as 2xl_ _r the reNdenfiMNnd use and 2x104 _r _e

) _e__d_MMl_dMo_se_fUnde_ep_emi_eCT_c_ogeN__ thes_sk (8;stimme_ercen0d_duet;Obenzen_Xl04_xl_
d_d _ on_ _o pemem of _e _u_ _il s_p_. No_r h_N e_mmes _om _e
p_e_M e_u_ m VOCs _ _do_ Mr a_ 20 _r _e _sNe_M l_d u_ _d 2 _r _e _d_MM
Nnd u_ und_ _e _ _o. _m_g _e CTE _o, _e e_mm_ _e_e m 4 and 0.4,
_e_ Ap_o_mme_ _Ns of tNs h_a_ is due m nap_hMene, wNch w_ d_d _
_ peseta of _e _Nu_ _il s_ _ _e c_c_oge_c d_ _d __r h_d _
driven by chem_Ms _ _equem detections belles the 1NeHhood _m a mceN_ wouM be
e_e_ to encounter these chem_Ms _ _door ML

The _Nu_ of _oundw_ _sM_d _ a p_emiM _crementM cancer risk _r _e _m ons_e
_Ndem under the _ _o _CR = lxl_) _m exceeds _e risk m_em_t _ge of 1_ m
104. Mo_ of tNs risk is due to TCN _ich has not been detected s_ce _e _NM goundwm_
mon_0dng evenk Under _e CTE _ this risk esfimme is reduced to 5xl_. _u_
processes _ud_g __ m_ng _d N_egM_ reduce _e_cM _n_i_s _
__r _ _ moves _ _om the _ S_e 1 p_me, beyond the _ S_e 1 __ _ere
chem_M __ _e low_ _ goundwm_ mov_g _ from Ne _u_e _ ri_s
_c_ wi_ exposure to goundwm_ _r po_miM Nmm o_Re m_dems am Mss._e 1Nefihood
of _oundwm_ _ the fic_ ta be used _r mN_M dd_ng wmer _ u_o_ but e_e_ to
be _w.

EvMu_ of noncancer h_ds _dmed Mth ons_e e_u_ to __r _ed _ _
_timm_ _ of 10, _ich w_ due _ _e Ne_n_ of pe_N_m_ TCE, and _veml me_s. _is _
is _duced m 5 und_ _e CTE _o. As _e m_um d_e_ed c_n_s _d EPCs _r _ch
of _ese COPCs exceeded _ P_ t_ org_ _g_ was cons_emd u__ s_ce
Ne _g _s would not __ change _d woMd _mNn _ove the _et h_ of 1 _r

/ ce_ _et o_a_. Because __ is evMumed _r ffs most benefiNM use (i.e., mNdenfiM
u_ _ a _ w_ _cO, _ w_ nm N_ff evMumed_r _d_M u_.
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Po_nti_ cancer risks a_oc_d win po_nti_ vapor emi_n _om groundwater _to _door _r \

w_3exl0"5.Undone ev_u_ed _Tr_s_enfisc_enari_thihsnd estimUS_ee" Assumidngecmaselhs_oRMETxl0_Ten_iM°'o_of_epmemith _e ILCR is c_c_oge_eScrimped as \ _._
risk _9 pement) is due _ TCE, _e pre_nce of which _ no _nger certa_.

The ILCR _fim_ _r exposure _ surface wm_ by _ture onsReresiden_ is 3xl 0_ under the RME
_en_io and 5x104 under _e CTE scenario. Boa risk _fimm_ _e within the risk management
range of 104 _ 10_. Ar_c is the m_n con_ibmor _ _is risk. The HI _r exposure m surface wat_
is near 1.0_r the RME _en_i_ b_ E_ than i _r the CTE _enario.

Ri_ks _e _so pm_n_d us_g C_i_m_-modified _ci_ v_ues (Tab_ 6_). The effe_ of us_g
these S_te-approved vMues depends upon the med_m evMu_e_ but generally, cancer risk
_fimates _e altered; and noncancer hazard _fim_ mmMn unchange&

_corporating CMiforni_modified _ciU vMue_ _e eva_ation of surface soil exposure und_ _e
RME _en_io resuked _ ILCRs of lxl0 _ _r _e _s_e_ and 4x10s _r the _dustfiM worke_
ILCR from subsurface soil exposure romans appro_mate_ _e _me as _ for surface s_l _r both
• e mfide_ and _dus_ial worker. Risk esfim_ _ _il_e Cali_rni_mod_ed _city bMuesam
appro_mate_ an ord_ of magni_de Mgh_ nan when estim_ed using EPA Re,on 9 PRGs. The
mMnmason _r _is _cm_e is _ nap_h_en_ ori_nM_ evMu_ed as a nonc_c_ogenE chemicM
by EPA Re,on 9. is considered a c_c_ogen by _e S_te of CMifornimGNen _e _ffequency wRh
which nap_ha_ne was de_ed _ soil (one pe_e_ _ sur_ce soil and _ur percent _ subsurface
soil_ the _gher _fim_ed cancer risk belles _e l_d_ood _ a race,or encounters naphthalene _
• e site. The _cond mason _r _e _c_ase _ _e canc_ esfim_e is _ CMifornia assigns a high_
(i.e. mo_ _ s_pe _cmr for _c.

Us_g C_i_rnh-mo_fied W_U v_ue_ _e ev_uation of p_e_ial s_l vapor migrat_n _om

subsurfawCeorke_ UndeSrOilintobuild_th gse CTE _en_im_s_t_esi_ILCeRSsfimme°sf9Xl0d_ecreas_er_em_detmo2x104 ana_dlx1057.xl0_ mspective_ly.rthe _dustri2_ls i.. _
abov_ _e _emase msu_s from _e defignation of nap_haMne as a c_cinogen by the Stme of
CMi_rn_.

The evMuationof _m_ groundwater exposure ufing CMi_rn_-modified m_ci_ vMues ms_d _
• e reduction of estimmed cancer risk. A similar reduction _ risk is seen _om the p_emiM
irhMation of VOCs _ have migrated from groundwater. This reduction of risk resulted from a
low_ asfigned cancer po_ncy _r TCE by _e _me of Cali_mia. T_s _ffemnce _ _d_ for
TCE has Hale significance since _e chemicM has not been d_e_ed _ groundwater s_ce the
_mp_ng evem _ January 2002.

The evMuation of surface w_er exposure us_g CMi_rn_-modified _d_ vMues msuRs _ an
ILCR of2xl0 _ for _e ms_em. T_s _ght-fold _cmase _ _e estimmed cancer risk from _ us_g
EPA Re,on 9 PRGs is due _ _e _gh_ asfigned sMpe _or _r _se_c by _e _e of Cali_rnia.

6.6 SITE-SPEQRC RISK-BASEDEVALUATION

T_s section proems _e proce_ _r condu_g _te-specific fisk_ased ev_ua_ns _r _e_ng
PRIEs under _e EPA Re,on 9 _rmino_gy) for cu_ent and _re _dustri_ work.s exposed to
chem_s _ surface s_h subsurface soft and _dimenL as wall as for _e cu_ent and _mre

constructio_utiliU worke_ casu_ _e_as_r _dult), and EOD Train_g Range supervisor p_emi_
exposed _ CCPCs _ surface soft and subsurface soft _ IRP Site 1. Po_nti_ _mre residents _e also
cons_emd sit.specific receptor_ but becau_ the risks _r _em and _dus_i_ work.s as de_t
race,ors were previou_y pm_ed _ the RBS, risks am not m_v_u_ed _ _e SSRBE to avoid

redundancy. In _e SSRBE, sk_spe_fic RBCs 0.e., PRGs) are developed _r site-specific hnd use i_ _i
and exposure condRions not addressed during PRG develcpmem _r EPA Region 9. \ ./
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_ Table 6-_ Summary of Incremental Life, me Cancer Risks and Noncancer Hazards for Screening Risk Assessment

! Type RME ReNdel_ CTE I RME Indu_rial WoOl_ CTE
Surface S_l - Induing Background

ILCR 8x104 lx104 2x104 3x10.7

Contributors: 70% - amen_ 67% - amen_ 62%- _sen_ 67% -n-Nitm_enyla_

9% - N_m_phen_a_ne 8% - _nitm_ph_a_ 14% - benzene 24% _men_

9% - TCDD TEQ 8% - TCDD TEQ 9% _-N_osod_hen_am_e 3% - herzene

6% - benzene 10% - benzene 8% - TCDD TEQ 3% - TCDD TEQ

HI 5 1 0.8 0.01

Co_db_om: 42% - nap_ha_ne 64%- nap_ha_ne

30% - _m_h_nap_ha_ne 26% - _m_h_nap_ha_ne

Surface S_I- Ex_ud_g Background

ILCR 8_ 0_ lxl 04 2xl 0_ 3_ 0_

ColdbOot: 70% - a_en_ 67% - a_en_ 62% - a_en_ 67% -n-Nit_enyla_

9% - Nmi#o_enyla_ne 8% - NmR_so_phen_amine 14% - benzene 25% _en_

9% - TCDD TEQ 9% - TCDD TEQ 9% -mN_osod_hen_am_e 3% - benzene

6% - benzene 10% - benzene 8% - TCDD TEQ 3% - TCDD TEQ

HI 5 1 0.7 <0.01

ColdbOot: 48%- nap_h_ene 66%- napNh_ene

33% - _m_h_naph_a_ne 27% - _m_hylnap_ha_ne

Subsurface S_ _u_ng Background

ILCR lx10s 2x10_ 4x10_ 2x10-7

_ ColdbOot: 50% - a_en_ 48% - a_en_ 43% - a_e_c 49% - a_e_c

_ 22% - RDX 20% - RDX 22% - RDX 21% - RDX

HI 10 3 1 0.1

Co_db_om: 26%- antimony 22% - antimony 52%- nap_ha_ne

23% - _um 20% - _um 19% - antimony

18% - nap_ha_ne 34% - nap_ha_ne 17% - _um

13% - _m_h_nap_h_ene 14% - _m_h_nap_ha_ne

Subsurface S_ Ex_u_ng Background

ILCR lxl 0"_ 2xl 0_ 4xl 0_ 2_ _7

Co_db_om: 50% - ame_c 48% - amen_ 44% - amen_ 49% - amen_

22% - RDX 20% - RDX 22% - RDX 21% - RDX

HI 10 3 1 0.1

Co_db_om: 27% - antimony 22% - antimony 53% - naph_a_ne

;4% - _l_m 20% - _all_m 20% - antimony

18% - nap_ha_ne 34% - nap_ha_ne 18% -_a_um

13% - _m_h_nap_ha_ne 14% - _m_h_nap_h_ene

Indoor _ Vapor M_m_on _om Soil

ILCR 2xl 0s 5xl 0_ 2xl 0_ 3xl 0_

Co_db_om: 89% - benzene 89% - benzene 89% - benzene 89% - benzene

8% - hexach_mbenzene 8% - hexach_mbenzene 9% - hexach_mbenzene 9% - hexach_mbenzene

\ HI 20 4 2 0.4

_ Contdb_o_: 66% - nap_ha_ne 66% - nap_h_ene 65% - nap_ha_ne
33% - xylenes 33% - xylenes 34% - xylenes
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Table 6_: Summaw _ _cmmen_l U_me C_r _s_ and __r H_ _ Sc_e_ng _ _m_t

Se_me_- _u_ng Background

ILC:co_db_o_: I 99%- a_en_0:6 99%- a_en_Xl:04 100 -a oO::o=I 99% "a_en_X10i0.01
_d_t - _u_ _g_d

ILCi_o_db_o_: I 4_/1 7x1_/0.01 6x1_/0.01 5x1_/0.01

ILCR lx1_ 5xlff_ NotEvaluated Not EvaNated

Contributors: 88%-TCE 60%-TCE

9% - amen_ _% - a_en_

• HI 10 5 Not Eva_ated Not Evaluated

ColdbOot: 31% - _h_e 31% - _h_e
21% - TCE 19% - TCE

13% - nisei 13% - n_k_

13% - _a_um 13% - _um

11% - _m_m 11% - c_om_m

I_r _r- _r Em_n _om __

ILCR 3x1_ 7xl 0_ Not Evalu_ed Not Evaluated

ColdbOot: 99%-_c_o_hene 99%- _chloro_hene _ \

HI <0.01 <0.01 Not Eva_ated Not Evaluated _

ILCR • 3x1_ 5x10_ Not Evalu_ed Not Ev_u_ed

ColdbOot: 94%- a_en_ 94%- a_en_

HI 1 0.4 Not Evaluated Not Eva_ated

ColdbOot: 32%- a_m_y

17% - iron

% = _
< = lessthan

HI = haza_ _dex
ILCR = _cmm_ I_t_e _n_r _k
_X = _m__mi_
RME = _asonab_ ma_mum exposu_
TCE = tdchloroethene
TCDD TEQ = _d_d_n _y _u_ qu_e_
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/ Ta_e 6_: Summaw _ _c_men_l _me Ca_ _s_ and N__ H_ _ Sc_e_ng _sk
Assessment Using C_i_m_-Mod_ed _W _l_s

_pe RME Res_e_ CTE I RME I_ Wo_e_ CTE
Su_ S_I - _u_ng B_mu_

ILCR 1xl 0_ 8xl 0_ 4xl _ 1xl 0_

ColdbOot: 67% - nap_ha_ne 56% - aBen_ 77% - nap_ha_ne 46% - aBen_

31% - aBen_ 40% - nap_h_ene 21% - aBen_ 32% - nap_ha_ne
HI 5 1 0.8 0.01

Co_db_om: 42%- nap_h_ene _%- nap_h_ene

30% - _m_h_nap_ha_ne 26% - _m_h_nap_ha_ne

Su_ Soft - _g Ba_gmund

ILCR 1_ 0_ 8x10_ 4x1_ lx10 _

Co_db_om: 67% - nap_ha_ne 56% - amen_ 77% - naph_ene 46% - a_en_

31% - a_enm 40% - naph_ene 21% - amen_ 32% - nap_ha_ne

HI 5 1 0.7 <0.01

Co_b_om: 46%- nap_ha_ne 66%- nap_ha_ne

33% - _m_h_nap_ha_ne 27% - _m_h_nap_h_ene

_u_ S_ Induing Ba_gmund

ILCR lx10_ lx1_ 4xl _ lx10 _

Co_b_om: 59% _ap_h_ene 32% - nap_ha_ne 70% - nap_ha_ne 59%- a_en_

35% - ame_c 58% - amen_ 25% - a_en_ 32%- nap_ha_ne

HI 10 3 1 0.1

Co_b_om: 26% - a_mo_ 22% - a_y 52% - nap_ha_ne

23% - _m 20% - _m 19% - a_m_y

18%- nap_ha_ne _% - nap_h_ene 17% -_m

13% - _m_h_naph_a_ne 14%- _m_h_nap_ha_ne

Su_u_ S_ _g Ba_gmund

ILCR 1_ 0_ 1_ _ 2x1_ lx10 _

Co_db_om: 59% _ap_ha_ne 32% - naph_a_ne 45% - amen_ 59%- a_en_

35% - a_en_ 58% - amen_ 45% - nap_h_ene 32% - nap_ha_ne

HI 10 3 1 0.1

Co_db_om: 27% - a_m_y 22% - a_m_y 53% - nap_ha_ne

24% - _um 20% - _um 20% - a_m_y

18% - nap_ha_ne _% - _p_ 18%-_um

13% - _m_h_nap_ha_ne 14% - _m_h_nap_h_ene

I_r _ _r M_n _m S_

ILCR 9x10_ 2x10_ 7x1_ lx1_

Co_db_om: 98% - naph_a_ne 98% - nap_ha_ne 97% - nap_ha_ne 97% - nap_ha_ne

HI 20 4 2 0.4

66% - nap_ha_ne 66% - nap_ha_ne 65% - nap_ha_ne

! _% - _en_ _% - _ _% - _
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TaMe 6_: SummaAsWsessmenOftlncmmen_uIsing C_ifom_-Mod_ed To_ValueLi s_me Canc_ _s_ and Noncancer HazaNs _r Screening R_k _

Res_e_ I_ Wo_

Type RME CTE RME CTE

Sedimen_ Including Background

ILCR 2xl 0s 2x10_ 4x10_ 2xl 0.7

Contributors: 100% - arsen_ 82% - amen_ 100%- arsenic 100% - arsen_

16% chrom_m

HI 0.6 0.04 0.02 <0.01

Sediment- Excluding Background

ILCR 4xl 0"_° 7xl 0"_ 6xl 0"_ 5xl 0"_z

HI 0.1 <0.01 <0.01 <0.01

Groundwater

ILCR 7x10_ lxl 0_ NotEvaluated NotEvaluated

Contributors: 92%- arsen_ 96%- arsen_

HI 10 5 NotEvaluated NotEv_uated

Contributors: 31%- perch_rate 30%- perch_rate

21% - TCE 18% - TCE

13% - _ckel 13% - nickel

13% - tha_um 13% - thall_m

11% - chrom_m 11% - chrom_m

IndoorAir-Vapor Emission from Groundwater / \i
ILCR 7x10"_ 2x10_ NotEvaluated NotEvaluated '\_ _

Cont_butors: 77%- TCE 77%- TCE

21% - meth_ene chlo_de 21% - meth_ene ch_de NctEvaluated NotEvaluated

HI 0.008 0.001

Surface Water

ILCR 2x10_ 3x10"s NotEvaluated NotEvaluated

Contributors: 99%- arsen_ 99%- arsen_

HI 1 0.4 N_t Evaluated Nct Eva_ted

Contributors: 32%- antimony

17%- iron

Nctes:
% = Fercent
< = lessthan
RME = reasonab_ma_mum exposure
CTE = centraltendencyexposure
ILCR = incrementallife,me cancer risk
HI = hazard index
TCE = trichloroethene

6.6.1 Selec_onof Chem_s of Poten_alConcern

For _e SSRBE, COPCs w_e _entified _ _o_ chem_Ms _ _e RBS evMum_n wi_ maximum
de_ed concen_ations _ surface soil, subsurface soil, or _dime_ _ exceeded ks _spective s_l
PRG. Becau_ _e SSRBE _cus_ on construction work_ c_u_ _esp_r_ and _e EOD _ \
Tr_ng Range superviso_ N1 of whom do not use groundwater or surface w_er _r drinking \ )
purpose, COPCs _ _e_ two media we_ n_ furth_ ev_u_ed _ _e SSRBE. The COPCs - /
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_ _ciated with _rface _il am w_ naphM_en_ and _m_hy_aphM_ene w_le Mose _r _e
/ _bs_ _il we nap_ha_n_ 2-m_h_naphM_ene, RDX, TCDD TEQ, _um_um, antimony

arseni_ _dmium, coppe_ lea_ M_l_m, and _nc. Ar_c is _e o_y COPC _ _dimen_

Whe_ Me maximum EPC _r an ino_anic co_fi_e_ w_ equ_ _ or Ess _an back_ound levels,
then the presence of th_ _o_an_ COPC was not considered aaributable to site-related _fiv_.
Total cum_ative inc_men_l fi_ and HI we_ _fim_ed bo_ with and witho_ con_ution _om
na_ral_ occu_ing _o_an_ consti_en_. D_Nation of Me _il b_k_ound concen_ations is
presen_d _ Me Fin_ Techn_d Memorandu_ Background and Refe_nce Leve_ Remedial
Investigations, Mar_e Corps A_ Station, El Toro, Cal_ornm (BNI 199_.

6_.2 ReceptorSelec_on

IRP Site 1 is _c_ed _ a _m_u_an se_ng and co_e_ond_g m_ of land uses. Such uses _ude
_s_enti_, _d_i_, and a_icul_ral u_. R is a_ed M_ IRP Ske 1 will be _ans_ed _ Me
FAA and EOD _n_g by loc_ and Federal law en_eme_ agend_ will be performed. Howeve_
s_ _u_ h_ n_ been fin_ize_ several _s oM_ Man _de_s and _d_ wo_s
_fio_ ev_u_ed _ Me RBS) we ev_u_ed _ p_de ri_ manages wiM fi_ _tim_ _r
_m_e _ce_or _en_s. These _s consi_ of co_tructio_utili_ worker_ casu_
trespassers and an EOD Trai_ng Range _pe_. A_icul_ral use _ not anticipated _ IRP SRe 1.
A_ M_ _s may enga_ _ we discus_d be_w and a _mma_ of Me exp_u_ _o_
u_d _ defiv_g _e sit__ m_ PRGs _ pm_n_d _ Table 6_.

Construetion/Ufi_ Worke_. Exposure-relevam _fiv_ _ which co_tructio_utili_ wo_s
may be engaged will _p_ _dude limRed manu_ _gg_g (sub_antial _g_ng is typically done

\ _g m_han_ equ_ment, which is l_e_ _ _du_ Me pmemial _r expo_ _ soi0, _ofing
_ excavation_dew_, and _mo_ng _nd _l_g _otings _ u_. _ mo_ _anc_, excavations

are antedated _ be relative_ _w 0.e., 3 _ 5 _ be_w _ad_. However, _ si_ations _ may
_q_ deeper excavation_ such as the co_truction of addkional b_l_ng_ excavation may be as
deep as 10 _et. Due to Me nacre of the work, Mese _s cou_ be expo_d to s_ce _d
_urfa_ _il during excavation w_k. Con_m_n _ utili_ wo_ is general_ a _lative_ _o_-
term perio_c nacre. Howeve_ _r puw_ of ev_u_g this receptor _oup, _ is co_e_ative_
_sumed M_ the constmctio_ufili_ wo_s may wo_ _ Me _te d_ _r t_ee years under the
RME _wio and s_ mo_ un_r Me CTE _enario. All exp_e _s _r _e _me_ of
this _ _oup we wovided _ Section 6.6.3.2

Casu_ Tr_pa_e_. C_u_ _e_s_s have b_n identified _ _e CSM _ _ce_o_ _ be ev_u_ed
in the SSRBE. Wo_s from oMer b_ _ the vic_i_ co_d be exposed to COPCs while
_e_assing cn lhe site _ taking c_areae kxeaks.There_re, _ ge_sers are _stficted _ adu_
and _e exp_ed on_ _ surface soil. They we _e_ative_ _med _ _e expo_d dai_ durng the
course ofwo_ over a period of emp_yment. Thek soigcon_g acfiv_ies were _med to be no
_e_ Man _ of _de_s _ oppo_d _ occupation_ wo_s. AH exp_e _s _r Me
a_sme_ of Me c_u_ _p_r am w_e_ed _ S_fion 6.6.3.2.

EOD Trai_ng Range Supervisor. The EOD Tra_g Ran_ _pe_i_r w_ _enfified _ _e CSM
_ Me m_t fike_ _dN_u_ wiM Me _e_t p_enti_ expos_e during po_ de,nation
operations. Whi_ oM_ wooers _voNed with _sting may come m IRP Sile 1 during _ecffic _g
eve_ Me EOD Tr_n_g Range _pe_i_r wo_d l_e_ be p_ _r _1 _sting occu_ences.
D_onations were co_e_Ne_ _sumed to occur once each week _r 50 weeks per yew under a

_ pathwayRMEs_afiOis.a_umeDd_onatiOntoSbe3w0e_m_meaSs_me_Odl_y._O_A_1 oMt_ m_u_S,hMationb_lhseexp_Uanred so_coma_tigme_r _1
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_cto_ wen assumed to be equ_ to th_ of _dus_i_ worke_ All exposu_ _o_ for _e as_mem / _
of the EOD Train_g Range supervisor are p_med _ Section 6.6.3.1. __ _J

ChemE_ intake for the EOD Tr_n_g Range supervisor is an integration of exposu_s _om
inciden_l _gestion, derm_ absorpt_n and inh_ation. While _mke through inhuman is U_c_
estimated us_g eRher a demur or s_specific pa_icul_e emi_n _ctor as _commended by the
EPA Soil S_een_g Gu_ance (EPA 2004d), none of the recommended demur v_ues or _gorithms
are wall suked for estim_g _rborne concentrations of COPCs during demn_n events. To derive
a mo_ _Evant paaicuI_e em_s_n factor (PEF) _tim_e for the EOD Tr_ng Range supervisoh a
sit, specific PEF was c_cdmed us_g the maximum PM10 concemrat_n measu_d during a series
of bomb tests _ a _ant ske (ATSDR 2003) and _e maximum arsenic concen_ation measu_d _
surface so_ _ IRP S_e 1.

Bomb_g operations _ V_que_ Pue_o Rico, resumed_ a 60 percent _crease _ the average PM10
concentrations (i.e., 34.7 u#m a versus 21.6 u_m 3) _ the closest tow_ 6 miles p_dominant_
downwind _om the _sting _cifi_ (ATSDR 2003, Table 6). Applying this pe_ent _cma_ to the
PM10 _ad_gs ne_ IRP S_e 1 msdts can be used _ deriv_g a s_specific PEF va_e _r the EOD
Trai_ng Range superv_o_

The Califom_ EPA has a PM10 d_abase (av_b_ _
hap://www._b.ca.gov/aq_oldpml0/pmgeosel.htm) _ _dudes a Station c_led El Toro. PM10
d_a are availab_ for years 1993 to 1997 and _dude _e ma_mum 24-hour _a_n_ maximum
geomeVic and arithmetic means, the expe_ed peak day concen_ation, and _e 99_ pe_enti_ of
PM10 _ad_gs for each ye_. GNen the _w numb_ of _a_ngs per year (12 or _wer), the
maximum 24_our _ad_g and the 99_ pe_enti_ _e _e same. The highe_ 24-hour PM10 _ad_g
of 122 u_m _occu_ed _ 1995.Us_g _is _ghe_ _ad_g and the e_im_ed 60 percent _ease due _/ \!
to d_on_n operat_ns, one can derive a maximum PM10 concen_ation of 195 u_m 3 under the \__/
RME scenario. Us_g t_s maximum PM10 v_u_ a s_e-specific PEF of 5.1xl_ was derived us_g
• e following equation:

PEF (ma/kD = 1 x 1_ ggikg
PM10 (g_ m3)

The c_c_ed PEF v_ue was apOied to COPCs _ surface soil and _dimenL The c_c_ed PEF
v_ue was _c_ded wi_ o_er RME exposure _ors and the EPCs of various chem_s _ surface
soil and _ment _ deve_p_g the PRGs _r _e EOD Train_g Range supervisor (Section 6.6.3_
PRGs under the CTE _enario wen simfl_ly c_c_ed us_g the h_he_ geom_ric mean PM10
v_ue of 32.5 u_m3. The _fim_ed PEF v_ue under the CTE scenario is 1.9x107 m3/kg.

6_ Estimationof SRe-Spec_cPRGsfor Cons_uctionlUfilityWorke_CasualT_spasser
andEODTrainingRangeSupervisor

Cancer risks and His _r _e SSRBE wen c_c_ed _ the same manner as described _r the
_men_g as_ment. In the SSRBE, howeve_ o_y _ose chem_s carried over _om the RBS are
ev_u_ed _ a sk_spedfic _.g., constructiordutili_ workeL casu_ _espasse_ or EOD Train_g
Range superviso0 come_. Becau_ the exposure parameters _r the receptor groups _ffer _om
those used by EPA Re,on 9 to develop _side_l or _du_ri_ PRG_ sk_specific PRGs wen
developed accord_g to _e model be_w.
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._ _ && 1 MOD_ DEVELOPMENT

./ The model used _r e_mating _e s_spe_fic PRGs _r COPCs _ IRP S_e 1 via _on of s_l,
dermM contact with soil, _d inh_ation of pa_iculates is shown be_w. TNs model is based on _e
model used by EPA Region 9 _r the deve_pme_ of PRGs.

PRG = TCRx BW x AT

ED x EF ×[ (CSFox IRS x FI x CF ) + (CSFox SA x ABS xAF x E V × CF ) + I CS_ x lRA x ET x I p--_ l ) l

PRG = SR_edfic Wd_a_ _me_ goM_r _c _p_ _
TCR = T_g_ c_cer risk _r e_e to c_c_ogenE _e_c_ Onffi_O
BW =__t_D
AT = __nE ave_g_g t_e (d_
ED = Exposure du_n _ear_
EF = E_e __ O_s per ye_
CSFo = O_ c_cer s_pe _r _ c_i_ _e_c_ __)
IRS = _ge_n r_e of so_ _d_
FI = Fraction _on _om source On_
CF = Conv_s_n _ctor _mD
SA = E_o_d s_n sur_ce _a _qua_ cemim_s _]_
_S = Delft __n _tor O_bs_

\ _ = Adhe_nce _ctor __ per squ_e cemim_ _)
J EV = Event _n_ _vems per d_

CSFi = __ c_ _ _ _ __c chem_s __1]
I_ = I__ _e _ubic mete_ _0
ET = Exp_u_ time O_r_d_)
PEF = Pa_e em_on _ _ m_s per _1o_ _&_)

A sim_r model is used _ _fim_e the soil PRGs _r no_c_o_nic _emicals. The model shown
bdow was u_d _r eg_g _e noncarcinogenic PRGs.

THQ x BW x ATPRG

+ +
RfDo RfDo RfD,

Where:

THQ = Targ_ hazard quotient for exposure to noncarcinogen_ chem_s (unitles_
RfDo = OrM red.nee dose for nonca_ogen_ chemic_s (mg/kg-day)
RfDi = Inhflation reference dose for noncarc_ogenic chem_s (mg!kg-day)

\
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&&& 2 EXPOSUREPARAMETERS / \

The exposu_ p_ameters used _ the soil PRG equations we_ added prim_i_ _om the Exposure "\_J
F_ Handbook _FH) _PA 1997_ and _ A_smem G_da_e _r Superfun_ V_ume I:
HumanHe_ Ev_u_ion Manu_ _art _ Supplememfl G_d_ _r Derrn_ Risk A_sme_)
F_fl G_dan_ (EPA 2004_. Where __ defauk factors _om EPA Re, on 9 PRGs _e used.
Theexp_ure p_amete_ are _mm_i_d _ T_ 6_.

&&&3 _CREMEN_LTOX_CI_VALUES(CANCERSLOPEFACTORANOREFERENCEDOS_

To_ v_ues are _em_al-_c v_ues derivedby EPA &_ _e _pm_, upper bound
_fim_es _ p_fi_ w_ci_ _ c_c_i_ _ _emicals. Sk_c PRGs are b_ed _ _e
W_ci_ (i.e, p_enti_ _r c_cino_nic _ nonc_c_oge_c effec_ of _emicals _ m_ be
ingested,i_ale_ _ _rmM_ _ed. RfDs for _arcino_ and CSFs for c_c_o_ _ _
d_dop_g PRGs _r _e constructio_utili_ wo_e_ _fl t__ and EOD Train_g Ran_
_i_r _e p_ed _ Ta_e G-_, Append_ G.

&&&4 _TE-SPE_F_CPRELIMINARYREMED__ONGOALS

The exposu_ p_amete_ _u_ed _ Section 6.6.3.2 and the _ci_ v_ues p_ed _ Section
6.6.3.3 we_ _aed _ _e equmions p_med _ Section 6.6.3.1. The _sult_g s__e PRGs
for bo_ sit_ffic m_Vors (con_mctio_utili_ wooer, ca_ _e_ser, and EOD Tra_ing
Range _pe_i_ 0 _e presented _ Table G-24, Append_ G. EPCs _ IRP S_e 1 _e comp_ed _ the
sit_ffic PRGs _r b_h _e RME nnd CTE _enarios _ Ta_es G_5 t_ough G_ 1, Append_ G,
wi_ _s_ p_med bdow.

6_A SRe-SpecificRisk-BasedEvaluationResultsfor theConstructionlUtilityWorke_ / \
CasualTrespasse_EODTrainingRangeSupervisorandWildlifeReserveWorkers '___/'Receptors

The EPCs for COPCs in surface and subsurface so_ were compared to PRGs developed specific_ly
for the s_specific receptor. Cumulative incremental cancer risks and the HQ (i.e., the I_) were
c_cul_e& The resuks of the SSRBE (refer to Tables G-25 through G-31, Appendix G) are d_cu_ed
below.Table 6-5 summaries those resuR_

& &4.1 EVALUA_ONOFCONSTRUCTION/UTILITYWORKER

Surface So_ The SSRBE _s_ts for surface soil under _e constmctio_utility worker scenario are
p_n_d _ TableG-25, Appendix G. Based on _e maximumd_ec_d concemration, _n_ was
_e_ed as _ough _ exceeds background levels. The cumulat_e _c_ment_ cancer risks _r the
RME andCTE _en_ios _e 5x107 and2x108, _spe_e_, with _c as the on_ con_ibutor to
• e risk. Bo_ _fim_ _e below the risk managementrange of 10_ to 10_. The RMEcumulate
_c_me_fl cancer ris_ exc_d_g backgroun_ _m_ns m 5x107 becau_ the reposed level of
_se_c is cons_e_d to be s_l_ed. Howeve_ on_ _e maximum detected concen_ation of
arsenic (8.6 mg/kD is above _e background concen_m_n of 6.86 m_kg (rear to Table G-25,
Appendix G). The cum_ative nonc_c_oge_c I-II due to exposu_ to surface soil by
construction!utili_ work,s is less _an or equfl _ _e targ_ level of 1.0 for bo_ _e RME andCTE
_en_ios.
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Table 64: Exposure Param_em for SRe-Spe_fic R_k-Based Ev_uation Receptom

C_u_ _ _n_u_/UUI_ C_l __ C_l _p_r EOD _n_g Range EOD _n_g Ra_e
Pamme_r Defin_on W_r RME WoOer CTE RME CTE Supew_or RME S_e_s_ CTE

IRS Soil I_e_on R_e _da_" 330 165 50 50 100 50

FI Fm_bn I_e_ _om Souse (unless) _ 1.0 0.5 1.0 0.5 1.0 0.5

I_ Inha_on Rate_ c 2.5 1.3 1.0 1.0 0.83 0.63

PEF Pad_u_ Em_s_n FaVor _kg) _ 1.32E+09 1.32E+09 1.32E+09 1.32E+09 5.1E+06 1.9E+07
SA Exposed_ _ _m_even_ _ 3,300 3,300 5,700 3,300 3,300 3,300
AF We_ Ad_m_e FaVor _cm_ _ 0.3 0.14 0.07 0.01 0.2 0.02

ABS _ Fa_ _n_es_ _
Amen_ d_ . 0.03 0.03 0.03 0.03 0.03 0.03

VOCs; _o_an_s 0 0 0 0 0 0
SVOCs 0.1 0.1 0.1 0.1 0.1 0.1

_Hs 0.13 0.13 0.13 0.13 0.13 0.13

ET Exposu_ T_e _oudda_ _ 8 8 1 0.5 0.5 0.25

EF Exposure_equen_ _ay_yeaO" 250 250 250 219 50 17
ED Exposure_n _eaq _ 3 0.5 25 6.6 25 6.6

EV Event Frequency _n_ 1 1 1 1 1 1

CF Conve_n Fa_ _mg) 1.00E-06 1.00E-06 1.00E-06 1.00E-06 1.00E-06 1.00E-06

BW BodyWe_ _ 70 70 70 70 70 70

AT A_mg_g _me _ay_:
No_a_n_ 1,095 183 9,125 2,409 9,125 2,409

Ca_n_ 25,550 25,550 25,550 25,550 25,550 25,550
TCR Ta_ CancerR_k 1.00E-06 1.00E-06 1.00E-06 1.00E-06 1.00E-06 1.00E-06

THQ Ta_ Hazard Qu_e_ 1.0 1.0 1.0 1.0 1.0 1.0

CTE = ce_ml _ exposure
EOD = ex_os_e o_nance d_pos_
PAHs = po_nudear amm_ hydmca_ons
RME = masonab_ ma_mum exposure
_O_ = _m_ o_m_
VOCs = wl_ o_an_ _m_u_s
_= _m _m per event
_ = _ogmms

_ = mi_g_ms p_ _uam_n_m_e__°gmms
p_ m_mm

_ = cub_m_e_mi_ms p_ da_erhour
m_ = _b_ me_m p_ _gmms
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n/a = notapp_cable;EPA derm_ Gu_ance _004_ _es _ _em are too_w d_a to extrap_e a masonabU demur value _r _o_an_s.
"RME va_e taken_om Supplemental Guidance for DevelopingSoft Screen_g Leve_ _r Supeffund Sites, December 2002_ OSWER 9355.4-24. CTE va_e of 165rag/day assigned

I/2 the RME va_ Ingestion ra_ for casual trespasser for bo_ RME and CTE assigned _e adu_ va_e recommended_ Tab_ 4-23 ofExposure Fac_rs Handbook (EPA 1997a).
_Assumes100% of davy in_ke _ _om _e co_am_ed sourceunder_e RME scenadoandon_ 50 peme_ under_e CTE scenariobasedon lim_ed hoursatthe con_m_ated area.
_Tabu 5-23 of EFH 1997a. RME va_e for constructionworker_ basedon heavy activitiesdudngsho_erm exposures_r ou_oor wo_e_ whereastheCTE va_e U _e houdy

average.RME and CTE value_r casu_ trespasser_ _e mean_h_ation ratefor ou_oorwo_em engagedin lig_ activ_esduringshod-termexposure_
_Demur PEF _r Regun 9 PRGs _004a) was usedexce_ _r _e EOD Tr_ng Range supe_isor wh_h isdescribedinsec6on6.6.2.

wo_ec RME and CTE v_ues for _e casu_ kespasser s_ equal to _e recommended m_den_ v_ues (Exhib_ 3-5) since so.co.acting activity of _e casual kespasser wou_ be
no greater than that of a ms_e_. _Chemical-specificvalues as presen_d _ _e Derm_ Gu_ance (EPA 2004_

_RME and CTE v_ue for con_md_n wooer assumes the e_im 8-hour wo_ day _ spe_ _ _e sff_ RME va_e for _e casual trespasser _ the total _nch time spe_ by a wooer _om
nea_y _cilff_ CTE value ass_ned ½ of RME or 30 m_u_ The 30 minu_ and 15 minu_ exposure_me for _e EOD Tm_g Range supe_isor under _e RME and CTE scenarios
were assumed.

"RME and CTE values _r the con_un wooer and _e RME value for _e casu_ trespasser_ken as the _andard de_u_ value _r _du_dal wooer as pmse_ed _ Regun 9 PRGs

, _a0t _) ;_oEn_i_ _ _e;t_aresq _ r t_t _a_ _de_t_i_la_lemr _htsa_; _amr)EuX_jbe__-_ _cDe_a_i_t _idr t_;Ccea(sEu_r_0p_er who is assumed _ be a
wooer _om a nearby_cility, exposure durationwou_ be similar to an _du_d_ wo_e_ Them_re, _e RME value is the EPA Region 9 de_u_ value for the occupation_ wooer. The
CTE va_e for casu_ kespasser _ _e medun tenure of occup_un_ emp_yees as pmse_ed _ Tabu 15-158 of the Exposure Fa_om Handbook (1997a).

_ Exce_ _r the RME value _r _e casu_ trespasser _et equal _ th_ of a m_den_, surface ama _r all rece_om set equal _ _e recommendedvalue of 3.300 cm2 _r _du_dal
wooers as pmse_ed in Exhib_ 3-5 of _e Derm_ Gu_ance (EPA 2004_.
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\ S_su_ S_ T_ SS_E _su_ _r _u_ soil und_ _e __o_1_ _
/ _o are p_med _ T_ _26, Append_ G. These resuks _c_e th_ _t_ of

_um_u_ _o_ cadm_m, co_e_ lea_ _ _d finc _ _u_ soil _ above
b_k_ound. Based on _s m_um d_ec_d c__, _c w_ _e_ed _ _ough _ exceeds
b_k_d. _e _emge __ of _sen_ is consi_ent _th back_ound levels. The
_mu_e _emem_ c_cer risk under the _ _o (lxl0_ _d C_ _o (Sxl_ a_
ne_ _ brow _e riskm__ _ of 10_ to 10_. The pfim_ _m_s _ risk_e _se_e
_d _X. On_ _e m_imum detected _n__ _r arsenic exceeds the risk-based __
_r P_ _ _u_ _. _e _m_ _s _r _ _ _d C_ _ _ 3 _d
0._ _spe_e_. _ile the _ a_o_ed _ the _ scenario is _e _e EPA t_g_ _ of 1.0,
• _ _r the CTE _o is below _is t_et level. A_m_y and _l_m co_fibme most to the
cum_Ne _, wi_ less contribution _om naph_ene and 2-m_h_naph_ene. A_m_um
_s _e m_um __e __i_ _ 1E_5 m_g _e_ _ _ble G_
A_x _.

_d_ Se_me_ _ _e _me_ Pond _ _ SRe 1 w_ ev_u_ed ag_n_ __o_ti_
wo_ P_s _r b_h _ _d CTE _enafios (_ffr _ T_le _27, Append_ _. _se_c is _e
on_ ch_ _ is e_ha_d s_ce _ was _e on_ consfime_ ca_ed _ _m the _S.
Cumu_Ne _eme_ c_r ri_ _c_ding b_k_ound is 2xl_ _r _e _ _enafio _d 9xl_
_r the CTE _o. Bo_ e_m_ a_ be_w the risk manageme_ _ge of 10_ to 10_. The
m_um d_fion of _se_c _ _d_t (1.5 m_g) is below _r con_d_e_ b_k_ound.
Th_e_, ff one exc_des b_k_ound _n_me_ _e_ is no inc_me_ c_c_ ri_ a_o_
wi_ exposu_ to _dime_ _r _e __o_til_ _e_

\ _c w_ _so ev_u_ed _n_ Rs __ PRG. _e _ng _m_ _ is be_w

1.0und_ bo_ _ _ _ CTE __.

Su_ee So_ The SS_E resuks _r su_ce soil under the casu_ t_sp_r scenario _e we_ed
_ T_le _28, Appen_x G. Based on the m_um __i_ _c is _e_ed as _ough R
exceeds b_k_ound. The cumul_Ne _eme_ cancer risks _r the _ _d CTE __ _
6xl_ _d 6xl_ _e_ Bo_ e_im_es a_ brow _e risk manageme_ range of 1_ _ 10_.
These carcinogenic risk esfim_es _ compri_d e_ of a_en_ s_ce _e non-risk-based PRGs
_r _ph_e _d 2_e_y_h_e (i.e., PRGs _r b_h chem_s a_ b_ed on _ s__
p_c_de _ek use _ risk _t_. The m_um detected __ of _c _ su_ce soil
exceeds the cwc_ogen_ __r P_ under the _ scenario but _e EPC is below _. B_
_en_ is _ed as _ough R is above _k_ the cumulative _c_me_ cancer ris_
ex_ud_g _k_& is _so _t_ _ _1_ _r the _ scenario _c_ _e _po_ed level
of _e_c is considered to be __d. Howeve_ on_ the m_um detected concen_n of
_c (8.6 m_ is _ove _e b_k_ound concen_ion of 6.86 m_g @effr to _ble _28,
Append_ _. The cum_Ne __ _ due to exposure to su_ce soil by casu_
g_pa_e_ _ _ss _ _e _ _vel of 1.0_r b_h _e _ and C_ __

_u_ So_ T_ c_u_ _e_r is n_ e_e_ _ _me e_ _ _u_ _il, _d
_e_ _ fi_ e_e is provided _r _s so_ _.

Se_men_ Se_me_ _ _ SRe I w_ ev_u_ed ag_n_ c_u_ We_s_ PRGs _r b_h _ and
CTE __ _ffr to T_le _29, Append_ _. A_e_c is the on_ chem_ _ is ev_u_ed

_ s_ R _s _e on_ c_m_t c_ed _ _m _e _S. _e _mul_ _c_me_ _nc_
/ risk _du_ng b_k_d is 2x10_ _r the _ _o and 3xl_ _r the CTE _o. These

_tim_ _e _low _e ri_ m_em_t r_ _ 1_ m 1_. T_ m_um d_fi_ & _Nc _
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sediment (1.5 mg/kg) is below (or considered to be) background. Therefore, if one excludes \

backgroundconstituentsth,e casual trespasse_ Thleherceumulativ_en° incrementnaloncarcinogeniCcancer riI_ ass°_ateddueto expo_uW_eith exposure to sedimentfOtorsedimentby casu_ \ ./i
trespassers _ Ess than the target Evel of 1.0 for both the RME and CTE scenarios.

& &_3 EVALUA_ON OF EXPLOSIVE ORDNANCE DISPOSAL TRAINING RANGE SUPERVISOR

Surface SoL The SSRBE m_Rs _r _rfa_ soil und_ _e EOD Train_g Range _pe_i_r _enario
_e pm_nted _ Table G-30, Append_ G. Based on _e maximum concen_at_ _senic is _e_ed as
• ough k ex_eds backgroun& The cumul_Ne _cmmental cane_ risks, _c_ng backgroun& are
3x107 _r _e R_ME_enario and 3x10-9_r _e CTE _enario. Bo_ _fim_ are below _e wi_
• e risk management range of 10_ _ 10q. The_ carc_oge_c risk esfim_ _e compri_d entirely
of ar_c s_ce _e ncn-risk_ased PRGs _r naph_ene and 2-m_hy_aph_ene (i.e, PRGs _r
both chem_s am based on soil sa_ratio_ precede the_ use _ risk _fim_. The maximum
d_e_ed concen_alion of ar_c _ _rfa_ soil sl_htly exceeds _e EOD Trai_ng Range _pe_i_r
PRG but the EPC is be_w _ Becau_ _nic _ _ea_ed as _ough k is _bcve b_kgroun_ the
cumul_Ne _emental cancer risL exc_d_g back_oun& is _so esfim_ed m 3x10_ becau_ the
reposed bvel of ar_c is con_demd to be sit_rel_ed. Howeve_ on_ the maximum detected
concen_ation of _c (8.6 mg/kD is above _e background concen_ation of 6.86 mg!kg @e_r _
Tab_ G-30, Append_ G). The cumulate noncarcinogenic HI due to exposure to surface soft by an
EOD Train_g Range supe_ is _ss than the target level of 1.0 _r bo_ _e RME and CTE
_enarios.

Subsurface Soil The EOD Train_g Range _pe_i_r is not expe_ed to become exposed _
sub_rface _fl, and _e_m no risk _fim_e _ prodded _r this _il _.

/ \
Se_men_ Segment _ IRP S_e 1 was ev_u_ed ag_n_ _e EOD Training Range _pe_ PRGs _
_r both RME and CTE scenarios (rear to Table G-31, Append_ G). Arse_c is _e o_y chemicfl \__./
• _ is ev_u_ed s_ce _ w_ _e on_ con_i_ent carried _rw_d _om _e RBS as_menL
Cum_ative in_emental cancer risk_ including background, are lxl0 _ under the RME _enario and
lxl0 -9under _e CTE _en_. These _fim_ are brow the riskmanagement range of 10_ _ 10_.
The maximum de_ction of arsenic _ _diment (1.5 mgikO is be_w (or confide_d to be)
background. Th_e_m, • one exc_d_ background con_i_ent_ them is no _cmment_ cancer risk
ascribed w_h exposure _ _diment _r _e EOD Train_g Range _pe_i_ The cum_ative
nonc_c_oge_c HI due to exposure to _diment by the EOD Training Range _pe_ _ less than
the target level of 1.0 _r bo_ _e RME and CTE scenarios.

_ & • 4 EVALUATION OF WILDLIFE RESERVE WORKER

£Jsks_r &e wJNS_ mse_e wooer areantic_ed _ be less&an _o_ _r &e _dustri_ wo_
due_ _emnc_ _ activi_ pa_e_s _ reduce_e expe_edchem_ _take. £v_uation of the
_dus_i_ wo_ _ ]_e_ _ be adequ_e_prme_e of &e wi]_i_ m_e wo&e_ As a m_ &e
wi]_ife m_e wooer was gu_itative_ ev_umed. £xposumto eithersurfacesoil or subsurfa_
_il _su_s _ _dm_ed cum_e _cmmentalcanc_ risks&_ _e _ss &an 2 xl0 4 (i.e, _ss &an
&e }I,CR _r &e _dustri_ wo_eO. Noncanc_hazards_e less&an 1. £xp_um _ _diment would
msu_ _ _dm_ed cum_ative _cmment_ cancerrisks and noncan_r hazardsth_ are with_
_ab_ ]eve_.

_ _ • 5 _TE-SPE_FIC RIS_BASED EVALUATION SUMMARY

Table_5 _mmarizes &e ms_ of &e s_ec_c ri_ as_menL _sks _r _e wild_ m_e

woAeh wh_h were£u_ffe_ ev_u_e& _e not included. _/_ _'_
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_ The ev_uation of sur_ce soil _enwios us_g EPCs resuked _ no _emem_ cancer risks th_
/ exceeded be mrg_ _c_me_ cancer risk level of 10_ _r the con_ction worker (ILCR = 5X10"7_

casu_ _espasser (ILCR = 6x10 7) or EOD Tr_n_g Range supe_isor (ILCR = 3x10"). A_e_c is be
o_y carcinogenic COPC. Becau_ be maximum detection of w_c is _e_er ban the background
concemration, wse_c was ev_u_ed as though R exceeded backgroun_ even bough the o_y
_cation where w_c exceeds background is a s_Oe _ench _cation. WRh his _sum_ the
cumulative _c_mem_ cancer fis_ exc_d_g backgroun& _m_ns be same _r each _ce_or
becau_ be _po_ed level of w_c is considered to be s_l_ed. Taking all wsenE dam
collectivd_ howeve_ be avenge arsenic concentration _ surface soil is consi_e_ wRh background
levels.

The sR_specific _emenml cancer risk _fimmes for subsurface s_l a_ _ or be_w the target level
of 10_ for the construction work_. The casu_ _p_r and EOD Train_g Range superv_or are
not exposed to subsurface soil. The sR_spedfic _c_me_ cancer risk _fim_es _r _diment we
be_w.be risk manageme_ range of 10-6 to 10_ and cumulative noncancer HI is less than 1.0.
Arse_c _ _dimem (the o_y COPC) is _ background levels.

Ev_uation ofnoncancer haza_s _sociated wib exposu_ to surface soil _r the construction work_
_sd_d _ His equ_ to or below the target noncancer haza_ of 1 (TabE 6-5). Ev_uation of
noncancer hazards _sociated wRh exposu_ to subsurface soil _s_d _ His _r the construction
worker b_ exceeded be targ_ noncancer hazard of 1.0 under the RME _enwio (HI = 3).bin below
his twget level und_ be CTE _enwio (HI = 0.4). Antimony and thall_m _sem _ Evels above
backgroun_ comribu_ most to th_ hazard. For be casu_ _esp_ser or EOD Tr_n_g Range
supe_isoL noncwcinogenic His are bdow the twget hazard of 1.0.

Risks are _so p_med us_g C_i_rni_mo_fied _ciU v_ues (Tab_ _6). The ev_uation of

iLCRs)SUrfaceofSO_5xl0_exposU_r_eunderconstru_io_utili_beRME _enWiOworkeL_S_d6xl0_rCUmulat_ebecasual _p_Lfi_time canCerand4x107risks _r_r
be EOD T_g Range _perviso_ The estimated ILCR _om subsurface soil exposu_ _e_
slightly (ILCR = 7x10 *) _r the constru_utili_ workeL Risk estim_ thin milize CMi_rn_-
modffied m_ci_ vMues we appro_mme_ an order of magnitude higher ban when _fimmed us_g
EPA Reoon 9 PRGs. The mMn _ason _r his _c_e is thin naphbMen_ ofi#n_ evMumed as a
noncwc_ogenic chem_M by EPA Re#on 9, is cons_e_d a cw_nogen by be Stme of CMi_rnia.
G_en the _frequency with which nap_hMene was detected _ soil _ne peseta _ surface soil and
_ur peseta _ subsurface soHL the _gher estimmed cancer risk bel_s _e l_d_ood bm a _ce_or
encounters nap_halene m be site. The second _ason _r the _c_e _ the cancer _fimme is bm
CMifornia assigns a _gher sMpe factor (i.e., more m_O _r w_c.

6.6.5 Unce_n_es in the Sc_ening Risk Assessme_

Uncerta_ is inh_e_ _ the risk as_me_ proce_. The level of certain_ asso_ated with _e
conchs_ns of be SRA is condk_n_ upon be qu_i_ of d_a and modds used to _enti_ COPCs
and _fim_e EPC_ be _sumptions made _ estim_g exposure condk_n_ and the m_hods used
to develop _ci_ factors. Uncea_nfies _ be risk _mem process cou_ _suR _ an
ov_esfimm_n or unde_imation of fis_ T_s risk _me_ has been developed to be pro_ive,
rath_ ban accurately p_ctive. As a _su_ be risk _me_ is befieved _ _p_ a sub_anfi_
ove_stimation of excess or _emem_ cancer risk and noncancer hazard. Th_ section p_s a
• _us_on of some of be unce_nti_ inh_e_ _ be risk _me_ w_h focus on key _c_
befieved to _fluence be risk _me_ process and application to risk management acfififi_.
Unceaa_fies _vo_ed _ each m_or step of be risk a_smem p_ce_ 0.e., dam _menL

,- \ exposure _sessment, _xici_ _sessment, and risk cha_ctefizat_ we _u_ed _pw_e_ b_ow.
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&&_ 1 UNCERTAINTIES IN DATA ASSESSMENT :. \_

Rejec_d Results. As presented in Tab_ G-l, Appendix G, some of the an_ytic_ resul_ were \_ __/
de_rmined to be unusabb (i.e, R-flagged) for the quantitative risk ev_uation due to the reasons
described in Section 6.2. These resuRs were excluded _om the SRA. Specific_ly, seven of 174
surface and subsurface s_l resd_ (four percent) for _ 1_-dE_oro_hane were reje_e_ one of 174
surface and subsurface soil _sd_ (< one percent) for 2-butanone were reje_e_ and 41 of 174
surface and subsurface soil res_ (24 percent) for ac_one we_ r_e_ed. All groundwater resul_
were determined to be usable. Because some _esulls were exc_ded _om the quantitative ev_uatio_
the resuRsof the Tier 1 SRA may potenti_ly be ove_ or underesfim_ed.

Chemica_ with Minimum Reporting Limi_ above the Screening Criter_. When a chemic_ was both
detected and not detected in a sample medium, a proxy concen_ation of on_h_f the RL was
assigned when c_c_ating exposure point concen_ations (such as lhe 95 pe_ent UCL). If an an_yte
was not detected in the sample medium, then _ is not included as a COPC in the risk asse_ment.
Only one chem_ not d_e_ed in soil had _1 of ks RLs gre_er than the screening cfitefi_
Numerous nonde_ed chemE_s in groundw_er had _I of thek RLs gremer than screening crRefi_
Because these chem_s were nct d_ec_d and therefore not ev_u_ed as a COPC, potenti_
risks/hazards would be under,imbed if any of these chem_s is tru_ present _ the RL.

Elevated Nondetects. C_culat_n of the 95 percent UCL does not include nondetect _s_ with
reposing limRs two times the maximum detected concen_ation. Such resuks are excluded _om the
datase_ Th_ practice is based on the discusfion of unusu_ high sample quantitation fimks in
Section 5.3.2 of RAGS (EPA 1989). Based on t_s comparison _amp_ quantRation fimit [SQL]
compared with two-times the highe_ d_ect), nondetected resuks were exc_ded for sever_ COPCs
in surface and subsurface soil. The m_ority of chemic_s having such dev_ed d_ection limits we_ / \

VOCs and among thos_ chem_s o_en associated w_h laboratory contamination or found in _._
_anks we_ eviden_ Key except_ns to this conclus_n include fluoranthen_ motor off, and phenol
in surface soil and cobalt, fluoranthene, hexachlorobenzene, motor oils, phen_, se_nium, TCE, and
th_linm in subsurface soil. As a reset of these excluded resuR_" the po_nt_l risk may be
underestim_ed.

Samp& Quantitation Lim# Evaluation. Several chem_s in surface soil, subsurface soft and
groundw_er were not detected in any of the collected sam_es. These chem_s may not have been
detected because they tru_ are not present or the RL was insuffic_nt to detect the_ presence. If any
of these chem_s _ tru_ presenL risk wou_ be underestim_ed. A comparison of the SQL to
re_denti_ PRGs identified those chem_s for w_ch the SQL was not low enough to dete_
concen_ations _ the defined re_denti_ PRG. Chemic_s with 100 percent of the RLs excee_ng the
PRGs would potenti_ underesfim_e the reposed risks if the chem_ were tru_ present. Tabb G-
2, Appendix G, Hlus_ates those chem_s for which an SQL exceeded the _s_enti_ PRG. When
RLs exceed PRGs and the chem_ is not detected in any samO_ k is pos_ble th_ the chemic_ _
present _ a concen_ation th_ may exceed the risk-based level. In this instance, risk may be
potenti_ undere_im_ed. Howeve_ k is _so pos_b_ thin these chem_s are not present in soil or
groundwater, thus having _o effe_ on the quantk_e risk ev_uation.

COPCs were _entified based on the comparison of the maximum detected concen_ation with the
re_denti_ PRG. When a chem_ was never '_e_e_' (where there were no an_ytic_ resuRs
above the SQL or estim_ed between the SQL and the M_hod D_e_n Limk [MDL]), then the RLs
were compared to the re_denti_ PRG to ensure th_ potenti_ COPCs were not overlooked or

dismissed withoutjustification, i\"\__/
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\_ Table 6-_ Summary of Incremental Ufetime Cancer Risks and Noncancer Hazards for Site-Spec_c Risk-Based

.._ Evaluation

Surface Soil - _u_ng Background

ILCR 5xl0-7 2xl 0-8 6x10.7 6_ 0-8 3xl 0.7 3x1_

Contdbutom: 100% - amen_ 100% - 100% - 100% - 100% - 100% - amen_
amen_ amen_ arsenic amen_

HI 1 <0.01 <0.01 <0.01 <0.01 <0.01

Co_b_om: 61% - nap_h_ene 100% - 100% - 100% - 100% - 100% - amen_
amen_ _ a_en_ a a_en_ = a_en_ a a

37% - _m_h_nap_ha_ne

Surface S_l - Ex_u_ng Background

ILCR 5xl 0_ 2xl 0.8 6xl _ 6xl 0.8 3xl0.7 3xl0_

Co_b_om: 100% - a_en_ 100% - 100% - 100%- 100% -. 100% - amen_
amen_ a_en_ a_en_ amen_

HI 1 <0.01 <0.01 <0.01 <0.01 <0.01

Co_db_om: 61% - nap_h_ene 100% - 100% - 100%- 100% - 100% - amen_
a_en_ _ arsenic _ ame_c" a_en_ _ a

37% - _m_h_nap_ha_ne

Subsurface Sdl - _u_ng Background

ILCR lx10_ 5xl 0_ Not Eva_ated Not Eva_ated NotEvaluated N_ Ev_u_ed

Co_db_om: 60% - amen_ 58%- amen_

26% - RDX 29% o RDX

\ 13% - 13% -

_ TCDD TEQ TCDD TEQ

HI 3 0.4 Not Evaluated Not Eva_ated Not Ev_uated Not Evaluated

Contdbutom: 29%- antimony 47%-
antimony _

26% - _a_um 42% -
• _um a

24% - nap_h_ene

15% - _m_hy_ap_h_ene

Subsurface Soil - Ex_u_ng Background

ILCR lx10 _ 5x108 NotEva_ated .NotEva_ated Not Ev_uated Not Evaluated

ColdbOot: 60%- amen_ 58%- amen_

26% - RDX 29% - RDX

13% - 13% -

TCDD TEQ TCDD TEQ

HI 3 0A Not Eva_ated Not Evaluated Not Eva_ated Not Eva_ated

Co_db_om: 29%- antimony 47%-
antimony _

26% - _um 42% -
• _um a

24% - nap_h_ene

15% - 2-m_h_nap_ha_ne

\
, Se_me_ - Induing Background

_ ILCRco_db_o_: 100% _amen_2x1_7 100%-9x10_ 100%2_0_" J 100%.3_0_ I100%lx107- 100%.lxlff'a_en_
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Table _ Summaw _ I_mm_ U_fime Caner _s_ and Noncancer Ha_s _r _pec_c _s_Based _ \_

E_l_on _. _

Med_m and _n_u_o_ Wo_ Casu_ T_spasser EOD T_g RangeSu_r
_pe of

Evalua_on RME CTE RME CTE RME CTE

arsenic arsenic a_en_ a_en_

HI 0.01 <0.01 <0.01 <0.01 <0.01 <0.01

ColdbOot: 100% - a_en_ 100% - 100% - 100% - 100% - 100% - a_en_
arsenic a_en_ a_en_ a_en_

_d_t - _u_ Backg_und

ILCR ......

HI ......

Groundwater Not Eva_ated Not Not Eva_ated Not Ev_uated N_ Eva_ed Not Eva_ated
Eva_ated

Su_ce Water Not Eva_ated Not Not Evaluated Not Evaluated N_ Eva_ed Not Eva_ated
Eva_ated

Notes:
% = per_
< = _ss than
CTE = _ _en_ ex_sum
EOD = ex_os_e o_nan_ disposal
HI = h_a_ index
ILCR = _cmme_ li_e caner dsk
RDX = _dotrimeth_netrinitramine
RME = masonab_ ma_mum exposure
TCDD TEQ= t_ch_d_enzod_n _ _u_a_n_ _
a = The nomcan_r _za_ _nn_ _e nap_ne or _m_h_nap_h_ene because so_s_u_n _ _e m_e_ve
PRG.
- Cancer dsk or Haza_ _x _nn_ be _u_ _n_ _e _ng_ COPC of a_en_ _ _ _gmund _v_s. .- \
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i Table 6_: Summaw of Inc_men_l U_Ume Canc_ _sks and Noncancer Ha_Ns Mr _pe_fic _sk-
/ Based Evalua_on Using _l_m__ _c_ _l_s

M_m a_ __ _r C_l T_s_ EOD T_g Range Sure,or

Su_ S_ - Induing Backg_und

ILCR 5x10_ lx1_ 6x10_ 4x1_ 4x10_ 2_ _

Con_b_om: 59% - amen_ 100% - 57% - amen_ 100% - 100% - 100% -
a_en_ a a_en_" a_en_ a amen_"

41% - nap_ha_ne 43% -
nap_ha_ne

HI 1 <0.01 <0.01 <0.01 <0.01 <0.01

Co_db_om: 61% - nap_ha_ne 100% - 100% - 100% - 100% - 100% -
a_en_" a_en_" a_en_" a_en_" amen_"

37% - _m_h_nap_ha_ne

Su_ _g - _u_ Background

ILCR 5x10_ lx1_ 6_ 0_ 4x1_ 4x1_ 2x1_

Co_db_oB 59% - amen_ 100% - 57% - amen_ 100% - 100%- 100% -
amen_" amen_" amen_ ' amen_"

: 41%- nap_ha_ne 43%-
nap_ha_ne

HI 1 <0.01 <0.01 <0.01 <0.01 <0.01

Co_db_om: 61% - nap_ha_ne 100% - 100% - 100% - 100% - 100% -
aBen_ a a_enic a aBen_ a aBen_ a aBen_ '

37% - _m_h_nap_ha_ne

_ S_ S_I - _ B_nd

/_ ILCR 7x10_ 2_ _ N_ Eva_ed N_ Ev_u_ed Nd Eva_ed N_ Eva_ed
Co_db_om: 61% - amen_ 90% -

arsenica

33% - nap_ha_ne

HI 3 0.4 N_ Eva_ed N_ Eva_ed Nd Ev_u_ed N_ Ev_u_ed

Co_db_om: 29%- a_m_y 47%-
an_mon_

_% - _um

24% - nap_ha_ne 42% -
_um"

15% - _m_h_nap_h_ene

_u_ S_I - _g B_mund

ILCR 7xl 0_ 2_ _ Nd Ev_u_ed Nd Ev_u_ed Not Evalu_ed N_ Ev_u_ed

Co_db_om: 61%- amen_ 90%-
amen_"

33%- nap_ha_ne

HI 3 0.4 N_ Eva_ed Nd Ev_u_ed N_ Eva_ed Nd Eva_ed

Contfib_om: 29%- a_m_y 47%-
a_m_

_% - _um

_ 24% - nap_ha_ne 42% -
_um'

/
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TaNe 6_: Summa_ of Inc_men_l U_me Cancer _s_ and No_r Ha_s _r S__ _sk- \

Based Evalua_on _i_ C_m_M_ To_c_ _lues \_ _1
Mediumand C_o_l_ Wo_ CasualT_spass_ EOD _n_g Range Su_r

_pe _
Eva_a_on RME CTE RME CTE RME CTE

15% - _m_h_p_ne

Se_me_ - _u_ng Ba_gmund

ILCR lx10 _ 6x1_ 2x10_ 2x1_ 2x1_7 8x1_

Co_db_om: 100% - amen_ 100% - 100%- 100% - 100% - 100% -
amen_ arsenic arsenic amen_ amen_

HI 0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Contdbutom: 100% - ame_c 100% - 100% - 100% - 100% - 100% -
a_en_ a_en_ arsenic amen_ a_en_

Sed_ent - _u_ Ba_ground

ILCR ......

HI ......

Groun_ater N_ Ev_u_ed Not N_ Ev_u_ed N_ Eva_ed N_ Ev_u_ed NotEv_u_ed
Ev_u_ed

Su_ce N_ Ev_u_ed Not NotEvaluated Not Eva_ated Not Ev_uated NotEvaluated
Wa_r Evaluated

NoteE
% = per_
< = lessthan
COPC = _em_l _ p_ential concern - \
CTE = centr_ _en_ ex_sum _ ;
EOD = ex_os_e o_nan_ d_posal \ _
HI = haza_ index
ILCR = _cmme_ I_me _n_r dsk
PRG = p_ina_ mm_iation _
RME = masonab_ ma_mum exposure
" = _e _ncer _k ornon-_n_r _za_ _nnot _d_e nap_ha_ne or _m_h_nap_ha_ne _use s_ satura_on_ the
m_e_ve PRG.
- Cancer dskorHI cannotbe _u_ sincethe _ng_ COPC _ amen_ _ _ _gmu_ _v_

The evMu_on of the anN_EM _ is to ensure_ _e _N_cN l_k is sufficiem m _iab_ re_
the presence of a chem_N _ the med_m of concern. _Ls _e the _west Evels _ wNch a me_od
can dete_ a chem_N Nven the reagents, s_ple ma_ _d prep_on s_ps of _e _N_cN
m_hod. It does not _dude N_ors such as matrix _efferences, v__s _ sample to sam_e
_s_ era. _fl_ _ evNu_on of _e _L agNn_ _e PRGs co_d have been conducted where
_Ls we_ comp_ed to _e residenfiN PRG, such a comp_son does not consNer the pra_cN
aspens of the _es _d cou_ resuh _ m_ad_g _e da_ qu_ ev_u_on. _e_re, _
reco_ended by EPA G_dance _PA 1989) _e use of a more _i_ v_u_ _e SQ_ was used to
make asse_me_s _ su_den_ of the an_c_ memo& Because mo_ of_e SQL were deemed to
be su_de_y low _r _e ev_u_on of ris_ the use of _e SQL _ th_ co_e_ is n_ _oug_ _ add
sub_anti_ to the unce_U of _e _se_me_.

_ _ _ 2 UNCERTA_TIES_ EXPOSUREASSESSMENT

Unce_a_U _ the exposu_ assessme_ is a _ncfion of several _o_. Such _ors _dude b_ _e
not l_hed to: comp_eness/represem_veness of _e _te dam; _emific_n of COPC_ ,,,
assum_ions _g_d_g ac_ cu_ent _or _ she land use; _emffic_on of _v_t _ce_or

\_/
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_ groups and acfiv_; and even _e e_ent to which certa_ chem_s are phys_c_ r_a_ed and

/ trans_ed _ mrg_ organs of _e _ed _ce_ors.

Judgmental SampBng. For _ s_e _vestigation, the d_a th_ have been c_ed a_ befieved to be
_asonab_ _p_nmt_e of cu_em s_e cond_ons. COPCs have been se_ed based on prior
knowledge of _e ske 0.e., areas identified through geophy_c_ means as hav_g been used as
de,nation pits) and an under_and_g of cond_ons _ are l_e_ to influence chem_ fate and
Vanspoa. Several samp_s have been c_ed _ a judgment_ (i.e, b_sed) _sh_n over a period of
three years _ _ffe_m de_hs _ order to characterize the e_ent of contam_ation. The biased
sam_ing procedu_s are l_e_ _ ov_estim_e exposure and a_o_ed risk becau_ _ce_o_ are
a_umed m conm_ _ose areas pre_nti_ly.

Land Use Consideration_ For _ ev_u_n, assumptions have been made to bo_ ensu_
conservatism and aaem_ _ _istic_ characterize cu_e_ and fu_ site use. Con_rvativeness is
embo_ed _ the RBS th_ compares EPC to PRGs under _e _s_enfi_ land use. This assumption
cv_fim_es risk b_ pro_d_ useful _formation _ _dfi_te _ascnab_ land use cons_erat_ns.
The sk_specific ris_based ev_uation ev_u_ed akern_e receptor _enarios. This ev_uation is
more l_e_ _ identify _onab_ _fic risk _ven assumptions of _cep_r acfiv_. Over_h
the_fore, selection and ev_u_n of the land uses _ _e risk a_e_me_ will _n& _ general, m
ove_sfimme risks.

Se_ction ofCOPCs. Chem_s ev_u_ed _ this SRA w_e _entified by a s_Oe d_ection _ each
of _e environment_ me_ This con_rvative approach _ identifying COPCs confli_s wi_ some
EPA G_dance (EPA 1989) _ which a m_imum of five pe_e_ detection is _commende& The use
of the _n_e detection to identify COPCs co_d ove_im_e _e p_enti_ risk _om exposu_ to

_ chem_s detected _ _e s_e. For example, the nonca_ogen_ HI _r exposu_ to surface soil was
_/ driven to a large degree by nap_h_ene and 2-m_hy_ap_halene; howev_ each of these two

compounds were detected _ o_y one of 72 samp_s. For subsurface soil, _e risk drivers
naph_en_ _m_hy_ap_halen_ and RDX we_ detec_d _ on_ four percent of _e samples.
Inch_on of _e chem_s and _ek maximum d_ec_d concen_ations as EPCs l_e_
ov_esfim_es _e true risk _ w_ch _ce_ors _ the ske are exposed.

Receptor Se&ction and Exposure Factor. Receptor groups have been selected to be consiste_ wi_
generic and sit, specific land u_ Th_e_, _e risk as_ment has assumed lh_ _levant _ce_or
groups con_ of residenti_ and _du_ri_ _ceptors. All of the exposu_ _o_ th_ a_ used to
characterize chemic_ _take _r these _ce_o_ are conse_ative_ developed to ensure _at, ff
anyth_ _e risk is ov_e_im_ed. Akern_Ne_, _e risk as_me_ has a_umed _
constmctio_utili_ work_ casufl _espas_rs, and an EOD Train_g Range superv_or are _vam
to a characterization of s_specific risks. Thus, _ese receptor groups have been evflu_ed w_h
exposure _ors th_ are somewh_ less con_rv_Ne but more refl_tic _an those used _ _e RBS
asse_mem. For _smnc_ desp_e _e _a th_ cu_em construction work actNities _s_t _ _duced
exposures 0.e., _rect comact is minimized wi_ the use of machinery), risk to the _cepmr has been
ev_u_ed us_g many exposure _o_ _ a_ recommended as de_t _o_ by _e EPA _ ensu_
protectivene_ _ _e risk as_menL Because many of _e exposure _cW_ used _ _e ev_uation
have been deve_ped m ensu_ prme_Neness, _e _ndency _r risk m be over,imbed is like_.

Exposure Point Concen_ations. Becau_ of _e inh_ent variabfli_ of sample eollectio_ _m_e
an_yfi_ and chem_ d_Vibm_n _ the en_ronment, _e de_rm_ation of an EPC _ _p_sems
an av_age exposure with confidence can be _fficuk Defined as _e _sser of_e maximum detected

\ concen_ation or _e 95 p_ce_ UCL, _e EPC _ is chosen is the v_ue _ be_ _p_s _e
J average exposure. EPA G_dance allows _e use of _e 'qesse_' of _e two v_ues between _e

maximum detected concentration and _e 95 percent UCL. When samples are colored (and
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_em_, _e a d_ _0, _d w_n _e v_l_ _g _e __s is _ _e 95 p_m _ \

UCL will l_e_ be _m_ N_ Ne m_um __. De_u_ng _ Ne le_ of Ne _o _ _
___ he_s to _n_e Ne ove_sfim_n of ds_ but does n_ d_e the p_e_iN to
_e_e Ne fi_ b_ _ Ne "_emg_ e_e _n_ _h is _e _ic_d _1 of
exposure. _e EPC coM_ _ N_ fidd _ oveb or unde_sfim_e of risk depending on Ne _
_d_y_g di_b_ _Ne d__ _n_s.

M_ of Ne hi_er __s of _g_ COPCs we_ _c_ed _ the _ench _ea and m_ not
_u_ _flect me_ concen_ions _mss the ent_ s_e _d Nose _h _N_s m_ com_.
For ex_N_ _sen_ was _ed _ Nough R e_d __d levels based on a s_Oe _rNce
_ s_ple _d a s_e _u_ _il s_ple _ 6 _t _s. _e _ _fi_s _ _d _ _
d_ _ _ _ ap_opfi_e soil _ _d wo_d l_e_ __ e_v_e Ne _r_ce _il EPC _d
__e _fl EPC _ _h _ce_o_ a_ p_e_l_ e_o_d _ Ne s_e.

__& _c_ w_ _n_ Pm_ _t _MamK _c_ p_w_s _ _
h_ of __ produce we_ not ev_u_ed _ Nis _me_. B_ _d_
p_hw_s _ n_ _fi_ _d _d b_a_e _me of Ne _e_c_s de_aed h_e Ne
p_e_ to bioaccumul_e _ p_ pme_ risks could be unde_sfim_ed. The _c
_e_c_ d_d _ Ne _il me_um w_e _mp_d _ pubfi_ed __n _s _r _
m _ _ _ (Bec_ Jacobs Comply 1998). No _o_c chem_ dem_d _ Ne soil
me_um _ _ S_e 1 had a BCFp _e_r N_ 1, _e_r_ b_m_ of _ese _g_
chem_s _ plus 0.e., _sm_) _ u_e_. A_ _gan_ chem_ _N a _g Kow of _e_
N_ 3 is c__ _med _ h_e Ne p_e_ _ bio_cumul_e _ Ne _odch_n. The
_e_c_ _ Ne 0 _ 10 _ _s de_h _e_ _r _fl _N a 1_ Kow _r N_ 3 _:

• EN_n_ _

• 2_n_hNN_e

• BEPH

• HexacNorobenzene

• Nap_hNene

• _n__m_

• _3,_TCDD (and oNer d_n congenerO

_e _ D@_ _u_ __ _a_. _i_ _ is _e N_ a__Nc p__
emNs_n N_ors _EF_ m_ be deve_ped m __e risk during __c a_NN_, Ne
e_e_ to wNch _ a_v_ dom_ _ e_e _o is _mRed _ the _equency of
__e M_ve m oN_ expo_ mm_ (i.e., _ de_. N tNs _meng Ne de_ PEF
was used _d _e _s_t on Ne risk _fim_e coMd be _ ove_ or __e based on Ne a_N
PEF vMueN_ wo_d _s_t _m _ sR_c _fi_fi_.

W_ Ne po_ __ of the __n woNer or EOD _g R_ge _pe_No_ _ is not
_on_ __d N_ Ne _ceN_ wouN be e_ m p_s _a _N_on ov_ N_
_ich is _med based on Ne de_ PEF. As _r __ woN_ Ne_ m_ be occaNons

_e_xpe_e_C_be __d _p_m_vi _a _h_ N_ofW_Jeems_npm_re._on_ _ m_u_OWeve_Nee___ "evem_sw_e_ (_
e_e _c_L Ne _e of a de_R r_h_ N_ a _eofic _ is l_dy _ _e_me fis_
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_ Howeve_ ff is nm antic_ated _ the use of the defauR PEF wou_ gross_ ove_stimme risk because
j _e o_1 _gestion rate of 330 m_day is l_e_ be _e prima_ exposu_ _me _r panicle a_o_ed

chem_s.

_ summary, b_ed cn _e a_smem of samplin_ land use, _ce_ sdectio_ and _sociated
_cfiv_es and exposu_ _c_, _e exFosu_ a_smem is b_ved _ cv_fim_e risk.

&&&3 UNCERTA_TIES_ TOXICITYASSESSMENT

To_ciU _mem _vo_ _e _lecfion ofnoncancer _ciW indEes 0.e., RfD_ and CSFs.

Refe_nce Doses. RfDs are developed us_g animfl da_ _ mu_ be ap_Ed W human _ce_o_ _r
• e risk _mem. The p_ce_ Upical_ _voN_ ap_ation of _veral unceaainU _ors and
modi_ing _o_ to animM test d_a _ lower the RfD, _ven e_mp_ion _om animM tests to
human he_ risk a_smem. Fcr instance, uncertainU _s of 10 _e often aphid _ animM d_a
to reduce a thresho_ dose 1_ to arrive _ the RID. This ap_ation of the uncertainty _cto_
(UF_ _ l_e_ to ov_e_im_e nonc_dnoge_c _eiu _ noted by Dou_on eL M. (1997) and
ce_a_ does n_ _fle_ probabfl_ of excess exposur_ when exceedances of the RID _e noted
(CEwdl and Crump 2005).

Cancer Slope Fac_rs. CSFs deve_ped by _e EPA _e conserv_e and _p_m the upper bound
limk (i.e., upper 95 pemem UCL) on _e probab_iU of a cancer mspon_ occurring. Thus, _e ac_fl
c_c_ogen_ risk due to exposure to s_e_ed chemicMs _ l_dy to be _wer than the actuM risk
experienced by the recepto_ One other souse of unce_nU _ the _ciU _me_ ties _
extrapolating expefimem_ carcinogenic ob_rvations _ high doses to _e low doses experienced by

\ the human pop_ation of _st. Because _e_ is no emp_c_ way to detect risks below the five
j percent to 10 pe_e_ dose rang_ _sum_ions mu_ be made abom _e shape of _e dos_sponse

cu_e _ _e low dose _on (Rodricks, 1992). Becau_ _e _anda_ defauk is to _sume th_ _1
ca_ogens have a l_ear no-thresho_ dos_sponse curv_ _e cancer p_ency _r carcinogenic
COPCs _.g., _ is l_e_ ov_fim_e&

Route-to-Route ExWapolation. When a chem_ does not have a _city v_ue _r a specific
expos_e rome, a known v_ue from a _ffe_m _me is o_en substituted. _ _ a_e_menL
inh_ation _ci_ v_ues (CSFi or RID 0 _e _m_im_ e_mpolmed _om the oral v_ue_
ConV_ily, _e Cali_mia-modified oral CSFo _r nap_h_ene was extrapolated from _e _h_ation
v_ue. Despke the simple oneAo-one ex_ap_ation me_o_ pharmacological _ffe_nc_ _r
chem_s abso_ed through _e gastro_stinal _a_ and via _e _ng may _suk _ somewh_
diffemm _colog_ responses. The_re, _e use of the oneAo-one ex_apol_ion between _e or_

and inh_ation exposu_ _mes may _suk _ ekh_ the unde_sfim_n or ov_e_imation ofmsu_ng
risks.

Chemica_ wi_ Nomlntergrated R_k Information Sys_m Tox_iq VaMp. Per U_ted St_es
Environmental Promotion Agency (EPA) Office of S_ Waste and Eme_ency Respon_ (OSWER)
D_e_Ne 9285.7-53 (EPA 2003aL the cu_ent _erarchy for human _ci_ v_ues is:

• Ti_ 1 - EPA's IRIS

• Ti_ 2 - EPA's Pro_on_ Peer Renewed To,city V_ues (PPRTVQ

• Ti_ 3 - O_ To_ci_ V_ues _c_d_g C_-EPA To_city V_u_
\

./ The primary souse of _ci_ information is EPA IRIS. When a _ci_ v_ue is n_ availab_ _
IRIS, other sou_ of _city _rmation can be cons_e_d _ acco_ance with EPA G_dance
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_PA 2003_; these add_onM _u_ _ o_en cons_ed '_m_onMY _ this _menL the / \
_on 9 P_s _r seve_ chem_s we_ based on pro_on_ _c_ v_ues to derive ske- \_ o._
specific P_s. The chem_s _ __ _ _r __ ris_ _c_de:

• b_um

• cob_t

• copper

• d_l_h_hene

• m_h_ene ch_ride

• m_h_ _obu_l k_one

• _n_o_p_n_am_e

• TCE

• vanad_m

The chemicals wi_ prov_n_ CSFs _anc_ risk) _dude:

• cob_t : \

• me_butyl e_ \ _Y

• 2_,L_TCDD

• PCE

• TCE

Of pa_u_r no_ is _e pro_s_n_ _ope _c_r for TCE since _is compound _ lhe Carcinogenic
risk driver _ groundwate_ Because the pro_on_ to_ci_ v_ues are not fin_ IRIS v_ue_ the
overall effect on _e risk esfim_es _r this risk asse_mem could be ove_ or und_esfimmes.
Howeveq as prov_ion_ v_ues _e often set to ensu_ prmecfiveness in associated ev_uations, th_
use of pro_s_n_ va_es, _c_ng tric_oroethylen_ as well _ _e mhers, is l_e_ _ ov_estim_e
the risks.

Chem_als with Upda_d or Revised Tox_i& Values (EPA) - Pe_h_rate. _he RID for pe_hlorate
has _cently been changed _ IRIS to 7.0x10_ mg/kg-day. This _p_ms a _vem_ _c_e over
the older v_ue _po_ed _ the EPA Reoon 9 PRG tab_s. The newer v_ue was used _ this
_men_

Chem_als wi_ Updated _ Revised Tox_i& Valu_ (Cal_omia). Seve_l chem_Ms evMumed_ _is
_mem h_e been _ntly _gn_ _ffe_ _ci_ vMues ky _e State of Cali_m_
C_m_Ms _dude _ chloro_rm, Mad,benz_fluo_mh_ chrysene, naphthM_ _d TCE.
To_ci_ va_es _r _e_ _emicMs _e con_de_d _ 3 valu_ und_ _e EPA _er_chy (EPA
2003_ but _e peer _ewed _d as suc_ _e St_e of C_ifomia does not cons_ _eses _ci_ :.

v_ue's_Ni_ma_aPm_°n_(o"rC_-)mo_fieE d''PARe_°(EnpARedo9nPm_d9_2004_P.RGs _r _e chem_s bm _gns _em _ :. __/!
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\_ Nap_hMene. Nap_h_ene is not limed as a ca_ogen _ MS. Howeve_ _ 2002, the N_n_
_ __ _o_ _) c_d _ N_ of n_h_e e_e via _ _M_

exposure m_e, conc_d_g _ere was, "clear evidence _ c_c_o_nM_' of the compound _ _s

on _s l_t of chem_Ns _ _gN c_se c_cer and developed a un_ risk vNue _r _hN_ion
e_ _ 2004 _EPA 2004b). Howeveg EPA ReNon 9 s_e_y _Nied a ro_e to ro_
e_N_ m _e i_N_ e_e d_a m develop a CSF _r _N _SF_ e_ums.

_mh_ EPA _003_ _ _r s_ sugge_s _ _e _m_ of c_c_ogeNci_ via _e

".... _e _ b_s_ _ _ showed c&_ _e _r c__ _
w_ Ne n_M c_ b_ not _ o_ t_sue_ _e new _ fin _ 2003 r_o_

and wean Ne wnuo_ _c_n wi_ Ne o_ _ _r _ _o_ _e

_,,

Based on the a_memioned documem_ the use of _e orMm_m-m_e e_o_ CSF _
• e _mem l_e_ _ _r an ove_im_ion of _C_

and i_N_ e_u_ routes, _e_. Howeve_ the slope Na_s developed by CNi_mN
_EPA 2004_ _r _m _ose endorsed by _e EPA _th vMues of 9.5 __-1 _d 12
__-1 _r o_ _d _h_n e_u_ m_, _e_e_ _gge_g _ CNEPA c_r

Di_m _pm_s used to e_ablNh _e CSFs _r the EPA _d CNEPA e_n the pfinc_M
__ in the deNvmionof the _NNed Nope N_o_. For _s_nc_ the E_ d_a set depends
_ _ge p_ on a Nn_e well documen_d _d _d_d s_ple _1_ _c_ed _ TNw_ _ng
1984_ _is _pm_N _ough l_d to _e evNu_ion of sNn canceh pro_des the benefit of

_em_ m evMu_e _e p_emiM _r _mN c_ due _ _seNc e_ __d n_ on_

e_e scena6os. _i_ _e _mem of these m_y goups is 5ke_ to pm_ _c_m
Wo_ vN _e devdopmem of _e _N_ed s_pe Nc_h _e _ _ v_s __s and
c_cer _pes INe_ _suRs _ a N_er v_on of rumor _Ndences or cancer _spon_s _ m_

the evNu_ion m_ h_e _uded __N c__ modes of action _ _e s_e nume6cM

_e_ _ _M_ of a causN _l_nsh_ b_ _ _Ndence _d e_u_s _ con_unded.

Chem_als Without Toxici& Values.When chem_Ms do not have availab_ toxiNty fa_or_ then the
chemicals cannot be evMu_ed and potentiN con_ution to the risk/hazard estim_es cannot be
comN_e& In NI fikdihoo& the d_ection of chem_Ns withott toxicity vNues will yield an

\ underestimate of risk because the chem_Ns would not be included in the cumulat_e risk/hazard
_ esfim_es.
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Chem_Ms d_e_ed _ soil _om _e cu_em d_ _ do nm h_e EPA _g_n 9 soil P_s due _ :- \

l_k _c_ vM_s _e l_d be_w: _ _

• TPH &afio_ _a_s)

• _a_e

• B_z_k_e_e

• N_

Chem_Ms d_e_ed _ _oundwm_ _m do n_ h_e _A _ 9 Tap W_ PRGs due _ a _ck of
m_c_ vMues _:

• TPH _ado_ __

Chem_Ms detected _ su_ce wmer _ do not h_e EPA _#on 9 Tap W_r P_s due to a _ck

• TPH @_ous _a_

• C_ofide

• S_

Chem_Ms de_ed _ _d_t _m do n_ h_e EPA Re,on 9 _p Wm_ P_s due m a l_k of
m_c_ vMues _:

• TPH _ado_ __
/ \

_ile the Mck _ m_c_ vMues _r _e above COPCs _pans add_onM uncenMn_ _to _e risk \-_)
_menL the ma_ of t_s uncenMn_ is l_e_ low _d the e_ on _e overall risk
_ssmem _s_ _r _ Ske l is expe_ed _ be m_M.

• _mI_ and 2-hexanone we_ Ml dete_ed _d do not h_e _c_ vMues; _e_, risks _
l_e_ to be somewhm unde_immed. HoweveL MI t_e chem_Ms had a low __ of
detection. 2_m_6M__ _d __2,G_i__ _ each detected _ I s_ple
out of a totM of 148 _a_s _d _x_e was detected _ 9 _mpMs out of a totM of 174

_s_ __ _He ma_ cM6um, p_s_m _d _um w_e d_e_e_ _ _o have
no _c_ vMue_ _e e_en_M nu_ems _d _e m_de of _e d_d __ _ _e
media _ _ She I is _ve_ smMl. Thus, _ _ not e_e_ thin the exc_on of these n_s

__s: The c_c_ d_ _m TCDD TEQs is _fimmed by _mm_g _e _d_ufl _n_r
_fim_ _r each _o_n _d di_o_m congeneL The risk cMc_s _r Ml congeners _
the e_e_ of TCDD) _ __ us_g _fimmed CSFs based on the __ of m_
_u_M_ m 2,3,7,8 TCDD. _ile _e _pm_h is _ _fim_ p_du_ _m d_ on
_sumed _ of _ox_-Hke chem_M_ ff is gen_M_ underwood _ abse_ ac_M _c_ d_
_r each _o_n congeneL the TCDD _Q p_ _ a p_en_M_ b_er m_M_ to _mme
c_cer risk _ p_em_l_ e_ _p_s. None_ desphe ffs generM acceptance _ the
scientific __ the m_M_ does _sume __ of l_e c_cer e_c_ derived _m : \i
_e_cMs of s_il_ s_. Thus based on ffs use _ the _sk _menL cancer risks _c_ _- /
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\ wi_ pmenti_ exp_un _ _ox_ _ primmed by _e TEQ appm_ may be _mewh_
) ov_fim_e&

Maximum Allo_ed Concen_ations: Re,on 9 has es_b5shed PRG "max" concen_ations for some
ino_anic an_es or SVOCs with _lative_ low _ci_. PRGm_ concen_ations _e non-heath-
based ce_g lim_ con_mrations,and _e freed m 1E+05 mg/k_ If a heal_ed PRG w_
unavailab_ _r compari_n bm a PRGm_ was av_labl_ _e PRGm_ w_ _ed _r qu_k_e
comparison. PRG=_ v_ues wen used _ _dus_ soil PRGs _ the ev_uation of diethyl ph_m_
phenol, _um_um, iro_ and _nc. The maximum detected concen_ation of _um_um exceeded the
1E+05 mg/kg c_l_g limk. Howeveh _ is n_ expired _ _e COPCs _e _em _
concen_ations _ _e l_e_ m _R _ adv_ health effects for _e _dustrial n_ptor. R _ n_
known wheth_ hazar_ are overe_imated _ undere_imated t_ough _e of"max" concen_ations.

Saturat_n Concen_ations: Some EPA Reocn 9 PRGs _e fisted _ _at" concen_ation_ The_ nora
heaRh-basedPRGs co_espond m a samrat_n concen_ion _ soil where the ab_tNe fimi_ of_e
so_ particles and _e _ailab_ soil m_sm_ h_e been reached, ff a he_ased PRG exceeded _e
PRGs_ the PRG_ was figed and used _r qu_kative compari_m The non-risk-based PRGs _r
several VOCs _m_on_ 2&exanone, _methyl-2-penmnon_ ethylbenzen_ toluen_ and xylen_
for _e _d_ receptor _en _e sa_ration concen_ations _po_ed by Re,on 9. Add_on_ly, _e
no_fi_ed PRGs _r nap_halene and _m_h_nap_h_ene we_ _ sa_ration concen_atio_
_r _e construction wooer, _e_ and EOD Train_g Range _pe_i_ The, _e_ HQs and
con_butions _ H] wen n_ _fim_ed and w_e n_ _c_ded _ _e c_c_ation of _e fin_ HI. The
exc_on of chemicals wi_ _e no_ris_b_ed PRGs of"sat" con_mrat_ _om ca_ulat_ns of HI
res_ _ the unden_mation of lhe _sulting noncancer hazard. _he de_ee of this undenstimation
_ expe_ed _ be of minor _gn_can_.

_ 6.6_ Unce_aintiesin Evaluationof _door Air

Ev_u_n of _e _il mi_atio_do_ _r p_hway _gg_ _ _ exp_un pathway is
po_ial_ _e mat fignificant pa_way _r a _re nfident. _eme_ lifetime caner fi_s _a
_ pathway w_e twEe _ _om _n_ co,act. The u_ of _e J&E modal _ estim_e chem_M
concentrat_ _ _door _r _dud_ unce_a_U _ several _eas:

1. The model _sum_ homogeneiU of soil wi_ a horizon. There_re, selected sit_c
v_u_ _r v_io_ _il p_ameters may fail _ _ovide an _c_e me_u_ of _e so_
variabiliU.

2. The model ev_umes b_l_ng characteristics _at, w_le nm_nhg mostly cons_nL makes
assumptions _out _e defign cf a buil_ng _.g., height of _e _om, a_exchange rat_ _
is n_ y_ Oanned _r _e site.

3. The modal cann_ assess _e l_d_ood _ a bu_d_g will be _tructed _ all on _e sR_
_ _e l_el_ood _ _ will be co_tructed Mop_ ne_ _e _ea of con_m_ation.

_ 2005, an _me_ was conduced on _e unce_a_U of _e J&E model on vapor int_on
c_c_ations (Weav_ 2005L The s_dy _entified a range _r all _il and _u_ng p_am_s u_d _
• e J&E modal, and _em_ic_ ev_u_ed how _e _ns_vi& of _ch v_iable magni_de affe_s
the _sulfing risk (ins_ad of _door _r concen_ion as used _r IRP S_e 1) as compa_d to _e
_sd_ us_g _e defaults. One fining _ _ _e _r exchange r_e _ _e b_lding _ the mo_
sensitive _cto_ wi_ the low-high values of 0.1 to 1.5 exchanges per ho_ chan_ng _e risk _om _e

-_ defauk situation by -83 pe_e_ to 150 percen_ The ne_ _ur mo_ _ns_ve _s _e water-filled
; p_o_ _54 peseta _ 65 pe_ent), mi_ng heig_ of_e _r _e _ _e b_g _25 peseta _ 50

pe_en0, de_h _ con_minant source _20 pe_e_ _ 35 percent) and _il pomfiU _35 pe_e_ _ 33
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percent). When the variability of _1 paramete_ are con_dered _mukaneously (9 parameters / _
ev_umed _ _1_ the overall risk deviated from thin of the defauRsituation by -98 percent to 1_58 __ _j
percenL In_ra_ns among param_ers such as multiplE_ or diviso_ of each other produce a
synergistic effe_ thin is n_ expla_ed by the variability ff _du_ parame_ _one. Risks us_g
the defauk se_ings may overestimale risk (cr, as is used m IRP Site 1, indoor air concen_ation) by a
favor of 2, or may unde_imme the potenti_ risk by a favor of 13.

A sRe-spedfic quantitative ev_uation of the uncerta_ty of the J&E model m IRP SRe 1 is l_ely to
provide a similar resu_ wilh the except_n thin the a_-exchange rate used for a refidenti_ se_ing
(0.5 per hour) and the _dustri_ seaing (1.0 per hou0 are gremer than the defauk v_ue of 025 per
hour _ the modal. For the refidenti_ seain_ an _r exchange rme of 0.5 per hour _ approximmdy
the 25th pe_entiE of rmes measured _ C_ifornh res_ences (CaI-EPA 2004c). This v_ue wzs used
_ the sR_specific c_c_ation of benzene (risk drive0 eoncen_ation of 4.66 pg/m3 in _door _
Substitut_g other v_ues for the _r exchange rate such as the lowest value ev_umed above (0.1 per
hour), the 10th percentiE of rates _ C_iforn_ residences (031 per houO or 90th pereentiE (1.95 per
houO sugge_s thin indoor benzene concentrations may be potenti_ly overestimmed by a factor of 2
to 5 or underesdmmed by a favor of 4. For the _dustri_ se_in_ a_ exchange rme is not like_ to be
lower than 1.0 per hour because _ is the minimum ventilat_n requirement pu_uant to the 2001
Energy Effic_ncy Standards for Nonrefidenfi_ B_gs (Califomh Energy Commi_n 2001, as
reposed _ C_-EPA 2004c). Indoor benzene concentrat_ns for the _dus_i_ seaing could be
underesfimmed by a favor of approximme_ 2.

The ev_uation for risks a_ocimed wRh d_ect soil exposure (_c_d_g _gestion, derm_ eontacL
and inh_ation of part_ulates and vapors in ambient a_) ufifizes the (95 to 99 percent) upper

confidence lim_ of the mean soil concen_ation (or MDC, w_chever is lowe0 and a_umes thin / \

beeXp°SUsre_do_°_ddoo_CCUar_.anywheBreecausethWeithlioncatiothne s_f_herreesidencSe°ili_saCCe_iblsteationary,mthteherisEkPC_o_hpeotent_S1ame cann°futtu_ ____J
residents from exposu_ to vapors _ _door _r m the MDC can on_ be re_ed ff a future
refidenti_ home is buik on an area th_ _ impaled by the VOC _ soil m the maximum detected
concentrat_ Thu_ lhe use of MDCs as EPCs for the _door _r scenario p_sents a "low probability
exposure scenario" that, while po_l_ is not likely to occu_

Suppo_ for this Oow-probabHity exposure scenario" concept _ fu_her illu_rated by exam_ing the
frequency of detection and _cation of the MDC for each chemE_ whose s_l concen_ations might
lead to levels _ excess of the Re,on 9 PRGs for ambEnt _r. Benzen_ ethylbenzen_
hexachlorobenzen_ 2-methylnaphthalene, naphth_ene and xyEnes were detected in fewer than 5
percent of the tot_ so_ samples. This _w _equency of detection sugges_ thin the exposure
probab_ity _om vapo_ _ indoor _r is co_espond_y _w as well. For many of the VOCs,
_clud_g _h_benzene, 2-m_hy_aphth_en_ naphthalene and xylenes, the maximum d_ec_d
concen_ation occurs m Trench 34. For benzen_ the second _ghe_ detection occurs m this _cation
as well. Thus, accord_g to the J&E modal, unless the construction of a future re_dence were to
occur directly mop Trench 34 (which would provide the mo_ like_ opportunity for so_ gas
migration _ reset _ exposures to res_enti_ receptcr_ exposure via lhe _door ak pathway is ag_n
l_ely to be low. Trench 29A (where the maximum detected concen_ation for benzene occurs and
other VOCs are nondetect due to e_vmed repo_g limits) provides a second _cation where s_l
vapor could _ad to exposures to re_denfi_ receptor.

While the use of the J&E model m IRP S_e 1 may e_her ove_imme risks from the inh_ation of
_door VOCs by a favor of 2 to 5 or undere_imme the risk by a favor of 13,_s appl_ation assumes / _\

a bui_g mop or near the 2 areas of contam_ation (Trenches 29A and 34). Thus, a larger _\___
overe_imm_n of risks IEs in the _w l_elihood or probability ofth_ occu_ence.
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\ 6_ Unce_n_es in E_m_on of S_e-Related _sk

/ EPA Gu_ _c_ th_ c_c_oge_c risks and HQs _g _om various mu_p_ chem_s
shou_ be considered ad_five (EPA 198_. _ the _e of _ppo_ng d_a _r _er_ or
_s_ the _m_ _d_v_ _d _e_e _ _d_fim_e p_e_i_ canc_ risk or
HQs _r _ce_o_.

D_n _e_ _m_ A fi_d_ed re_e of a m_ was identified _en _ m_
detected contention exceeded the _k_d _vel. _e fining of a s_e s_ple _s_t _m
__d _as _ sfig_y exceeds the _po_ed b_k_ound level _.g., _ m_ h_pen by
_, e_ w_h an _c_as_g numb_ _ s_s (G_bons 1991).

As noted _ _e p_ced_g te_ _sen_ is a _m_ COPC th_ has been _c_ded _ _s e_
_ _e e_im_n of risk _c_ _th sh_l_ed acfiv_. _se_c is _so a common n_
occu_g e_me_ _und _ so_ consistent _th _o_ of_e s_e. _e _se_c _n_s de_ed
_e con_e_ w_ _k_d concengmions _ El Toro shoe the EPCs of _c _r surge soil
_d _u_ soil _ brow _e S_ion _em_. _e_ _e _ch_on of _e _n_bm_n of
n_ _ng _se_c tends to _e_m_e s_rel_ed risk to b_ generic and s_spedfic
_ce_s.

6.7 $O_ARY A_ CO_CLO_O_S

The sc_en_g level risk _mem _r suite _d _u_ soil 0.e., comparison of d_a to
_s_e_ and indu_fi_ c_ed_ resuked _ _m_ _c_mem_ cancer risks _ the risk
m_em_t r_ge of 1_ to 10_. None of _e _md_ _eme_ cancer risks exceeded lxl0 _
_d most _tim_ were well brow _ levek W_out _e co_ribmion of metes _ _k_d

\ level_ fi_s _d l_e. _se_c is _e c__ risk driver _ soil; howeve_ _c is present
i _ contentions consistent w_ b_k_ound levels. Noncanc_ _s _r su_ce _d subsur_ce so_

range _een 5 and 10 _r the res_emi_ scenario and are ne_ or below 1 _r _e _dus_
scen_o. A_mon_ _l_m, and n_h_ene _e _e m_n con_b_ors to the _.

hcremem_ l_time cancer risks associated _th _e i_on of VOCs th_ have mi_ated from
subsurface soil to _door _r we_ _t_n _e risk man_ement r_ge of 1_ to 10_. Noncancer
h_ esfim_es exceeded the _get _ of I _r _e re_de_ but _e b_ed on _equem (_ss _an
_ur pe_e_ d_ecfions of_e risk drivers _h_ene and _en_.

The screen_g level risk asse_me_ _r sed_ent used res_e_i_ soil PRGs _r comparisom The
asse_me_ resu_d _ cumu_Ne _creme_ cancer risks th_ _e _n the risk m_ement
range of 10_ to 10z _r _e res_enti_ scenario but below t_s range _r _e _du_ri_ scen_
Noncancer _s _r both res_enfi_ and _dus_ exposure _en_os were below 1.

The screening level risk asse_me_ _r _oundwater res_ _ cumul_ve _eremen_l cancer risks
of lxl_, which is _m_ assoc_ _ TCE. The risk from TCE is based on detections during
• e _ _oundwater s_g eve_ _ J_u_ 2002. Howeve_ TCE w_ not d_e_ed _
subsequem _oundw_er mortaring events th_ rewesem cu_ent con_fions. O_er carcino_ns
detected above _e t_ w_er PRGs consht of _sen_ benzen_ me_lene chlorid_ _d BEPH.
Nonc_cer _s _r _oundwater w_e _Wox_e_ 10 _r the res_enfi_ scen_o. _orate is _e
m_n con_b_or to _is h_rd. _m, c_om_m, and nickel sfig_y exceeded _dr t_ w_er
PRGs.

\ ILC_ assoc_ _th _e i_on of VOCs th_ have _ated from _oundw_er to _door _r
i were _ _e risk man_emem range of 1_ to 10z but are based on TCE which has not been

_ d_e_ed s_ce the orion_ _oundwater s_ event _ Janua_ 2002.
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_e screening level risk _mem _r surge _er used _ w_er P_s _r _mp_m The / \
_mem _s_d _ _m_ _c_mem_ c_r risks _ 3xl_, _ich _ driven by a_en_. No _
o_ COPC _ed _ _ w_r PRG. Noncanc_ _s _r _r_ w_ _e E_ _ 1.

B_ed on _e p_ng _o_ _e _1_ po_s _mm_ _e _S _om e_e _
various med_ _ the s_e _m_g a residenfi_ exposure _o:

• Esfimmed c_cer risk _om expo_ to sure _d _u_ soil, _ou_ _ the risk
m_em_t _nge of 10_ to 10q, is driven by the p_n_ of _ _ich is _
__d _vds. Noncancer h_s exceeded _e _get h_rd of 1.0, but _ based on
_e_ thin are detected _ _wer th_ five percent of _e s_s. M_um detections
of these compounds were used _ _fim_e _e h_d.

• E_m_d c_cer risk _m exposure to s_ce w_er and s_e_ _ough _ _e risk
m__ _ of 1_ _ 1_, is _n _ _e p_n_ of _c. T_ c_mr_o_ of
_sen_ d_e_ed _ these mesa w_e less _ detected _ _ndw_ _d soil _e_

• Esfim_ed c_cer risk _m e_u_ to _oundw_e_ _ou_ _ _e risk manageme_
r_ge of 10_ to 10q, _ driven by _e presence of TC_ which was o_y detected _ _e
orig_ _w_r _m_g evenL _ou_ the risk _fim_e _r _e_c _so exceeded
10_ _e m_imum __ _.4 _) is b_ow _e MCL of 10 _.

• Esfim_ed __ _ _m exposu_ to __r (_ = 10under a _ _
exceeds the _get _ of 1.0, _d is driven _ _e p_nce of _o_e. _o_e was
d_e_ed _ 86 pe_e_ _ _M_r s_.

• _e use of C__m_ _c_ v_ues resuRed _ _p_m_e_ _ o_er of

_r _e _c_a_ is _e __ _ n_h_e by _e S_e of C_m_ _ a c_c_ogem _
A hi_ slope _ _r _c _ _n_b_es _ _e _gh_ ri_ _fim_. _ _fim_es
_r _oundw_ exposu_ w_e _wer.

• Esfim_ed c_cer risk _om e_u_ to VOCs _ _door _r is _n _e risk manageme_
_ge of 1_ _ 10_ _ile the __r h_d _t_e exceeds _e _et _ of 1. B_h
_fim_ _e driven by the p_nce of chem_s (benzene _d nap_h_ene, __
_ we_ d_e_ed _ _w_ _ fi_ p_ce_ of _e s_s.

The _ of_e si_-_c fis_b_ ev_u_n _c_e _:

• S_ soil (0 to 2 _et bgO poses no __le heakh risks _r a _ns_ wooer or
casufl _espasser unde_e_ _e _ _o or the CTE _o.

• The _u_ soil _ to 10 _et bgs) does not pose a si_ffi_ risk _r _e _ns_
wo_ exp_u_ _o _ excess cancer risks _ ve_ n_r or be_w the risk manageme_
_ge of 10_ to 10z. N_c_r _ v_s _e _1 _ _an 1.0.

• S_ _ the Ephem_fl Pond do not pose a fi_ risk _r _e __ wo_e_
casufl _espasse_ or EOD T_ng _ge __r e_e _ as the oily CO_
(_ is _ b_k_nd E_.

• G_undw_ w_ n_ ev_u_ed _ _e SS_E s_ce sk_ffic _s _e n_ e_e_
to become s_ffic_ exposed to _oundw_.

• The use of C__mo_d _c_ v_ues resuked _ _p__ _ o_er of _ _
__e _ _ c_ _k _fim_ _ _ _d _s_ _. _e m_ _ '\ /
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_\ for the increase is the de_gnation of naphthalene by the State of C_ifom_ as a carc_ogen.
j A higher slope factor for arsen_ _so con_ibutes to the higher risk e_im_es.

In summary, the risk esfim_es for the RBS are below the lower bound or with_ the EPA es_blished

cancer risk management range of 10_ to 104 for all media except groundwater assuming Rs use as a
po_ble w_er souse. While the risk esfim_e for groundwater exceeds 104, R is based on TCE,

wh_h has not been confirmed in groundw_er by subsequent groundw_er mo_tofing events
suggesting th_ cu_ent conditions are not _presented by those d_a thin have been cd_ed
hi_oficM_. Noncancer hazards for groundwater _ the screen_g levd evMuation are driven by
perc_orate. Howeve_ _ mu_ be reM_ed th_ there is no _gnificant cu_ent use of groundw_er _
the s_e and the future.use of this med_m is befieved to be unl_ely. The evMu_n of potentiM soil
vapor migrat_n of chemicals _om so_ into _door air resul_d _ noncancer hazard esfimmes th_

exceeded target _vels for the _s_ent, but were based on chem_Ms wh_h were _equently
detected _ so_ such _ the maximum detected concen_mion was requ_ed _ both the mod_g
effo_ and the resulting risk cMculations.

In lhe SSRBE, excess cancer risks for M_Irecepto_ and cons_ered mesa were well b_ow the lower
bound (10 "6)of the cancer risk management range. The highe_ noncancer HI of 3 was cMcul_ed for
the construction/utility worker potentiM_ exposed _o subsurface soil. Con_dedng the inherent
protectiveness buiR _to establishment of the RfD, an HI vMue of 3 can be considered marg_ally
gre_er than 1.0.
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\ 7. Ecological Risk Assessment

-/ 7.1 INTRODUC_ON

This section is a summary of the ec_o_cM risk asse_ment (ERA) _ IRP SRe 1, the EOD Tr_ng
Range, _ Former MCAS, E1Toro, C_iforn_. The complete Tier 1 ecdooc_ SRA and Tier 2, Step
3a basdine ecdo_cM risk asse_ment (BERA), which was conduced _ accordance with the Phase
HRI Work Plan (Eaah Tech 2001_ is presented in Appendix H of this repot.

This ERA was conducted _ order to evalu_e the po_nti_ threats to ecdo_c_ receptors from rite-
related COPCs d_ec_d above risk-based screening criteri_ S_I, se_men_ and suttee wat_
samples were c_le_ed and an_yzed for VOCs, SVOCs, hydrocarbons, exp_fives re_due_
pe_hlora_, general chemistry, _o_n_ and m_s.

Due to _scusfions with regulato_ and comments received on the Draft Screening Ecological Risk
Assessment, Phase II Remedial Investigatio_ IRP Site 1, Explosive Ordnance Disposal Range,
Former Mar_e Corps Air Statio_ E1Toro (EaChTech 2003L four addition_ te_estri_ specks we_
added to more thoroughly represent the bird and mammal _e_ng guilds present _ the rite. Th_
evaluation used the ornate shrew, deer mous_ and long-tailed weasd as representative marnm_
and the western meadowl_k, mourning dove, and loggerhead shrike as representativebirds.

7.2 ECOLOGICALSCREEffiNGRISKASSESSMENT

This ec_o_c_ SRA was conduced according to the Screening-Level Guidance presen_d in EPA
R_k Assessment Guidance for Superfund: Process for Designing and Condua_g Ecological R_k
Assessments, lnterim Final (EPA 1997b). The presentation of this ecdo_c_ SRA has been

_ structured according to U.S. Navy pokey (DON 1999) so th_ _ fulfills both the requ_ements of an
• _ EPA ecolo_c_ SRA and a U.S. Navy Tier 1 ec_o_c_ SRA.

The Navy Tier 1 ecdo_c_ SRA process can be described in two _eps. Step 1 of Tier 1 is equivalent
to Step 1 of the EPA ERA proce_ and includes a habR_ asse_men_ eon_minant identification,
receptor and pathway _entification, and toxi_ty evaluation. The got of this step is to describe the
ecdo_c_ seaing of the rite and to determine whether comp_ ecdo_cM exposure pathways _e
presen_ determine what chemicals may be present, and chara_efize _r toxi_ty.

Step 2 of the Navy Tier 1 ecdo_cfl SRA process is equivalent to Step 2 of the EPA ERA proce_.
First, exposure is estim_ed based on conservative assumptions. Then, risk is estimated by comparing
the men,specific exposure p_nt concen_ations to conservative, screeningqevel, men,specific
screening values. At t_s point, a s_enfific management de_fion po_t _ made to de,rinse if _e
e_t cri_fia for Tier 1, Step 2 havebeen me_ These cfi_ria are as follows:

1. There is adequ_e information to conclude th_ ec_o_cM risksare negligibl_ and th_efore,
no need for reme_n on the bails ofecdo_cM risk;

2. The information is not adequ_e to make a decifion _ this p_nt, and the ERA process will
continue to Step 3; or

3. The information in_c_es a potentiM for adverse ec_o_cM effe_s, and a more thorough
assessment _ wa_anted.

7.2.1 Tier1, StepI - Screening-LevelProblemFormula_on

. /_ Step 1 of the ecological SRA is divided into several sections that help define the problem at the
screening level. An abbreviated Ntehistory and description is given in Section 2.1.1 of Appendix H.
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Assessment endpMnt_ measurement endpoints, representative species sdection, exposure pathway
analy_s, the development of a conceptuM _te mode, toasty evMuation, and a description of the "_ \

affe_ed mesa and COPCs are identified in Sections 2.1.2 through 2.1.8 of Appendix H, _\_ __/
respectively. Appendix H Mso provides a d_MMd description of the habffat and plant communitiem
An overv_w of the identification of COPCs evMumed in the ecolo_c_ SRA follows.

ZZ 1.1 A_L _I_L DA_ USED_ THE_SK AS_SSMENT

The COPCs _r this ec_o_c_ SRA were s_e_ed _om _e_c_s detected in sur_ce wat_
EphemeralPond _dim_t soil, and surface s_l 0.e., 0 to 6 _et bgs). The _ic_ s_te was
limited to assess pmentiM mesa _mamin_on from past _M_ng activities _at took #ace on_t_
Chemicals _at w_e dimi_d as pmentiM COPCs because _ey _e es_ntifl nu_ts _c_ded
s_ium, potassiu_ cM_um, ma_e_u_ iron, _d _e as N.

Up_a_ent sur_ce wm_ _d _ment samples w_e c_e_ _ the Ep_m_M Pond.
Down_a_ent surface runoff was collected from _e _te &Mna_ area whe_ ffleaves _e Mteat the
south bo_da_. Data from sur_ce wm_ _me_ and sur_ce soil _mples were _l_m_ _
__ m_ U.S. Na_ IRP G_d_ _r dam _on (DON 199_. Any dam _M_ an R
q_fifier (dam r_eae_ we_ _mi_d from _e _ta set and not used for _e preliminary risk
e_luation.

AnM_cM _sdts _ _ mesa samples at IRP SRe 1 are p_sented _ Appen_x E. A summa_ _d
s_ e__ of t_ _c_ daa used _r _e ERA a_ p_ in Appen_x H as
A_chments H-l, H-2 _d H-3 _r sur_ wmeL sedimenL_d sur_ce s_, m_fi_

Z2_ Tier1, Step2 - Screening

The Ti_ 1 _e_ng is a two-_ep process. F_st, reporting limits _r non-detected chemicals _e / _
comp_ed to _en_g values for each environmental me_um to identify _ose chemicals wi_ 'k.___
anM33icM_po_g limits _m exceed _ree_ng vahes. The identified chemicMs are retained as
COPCs _r further evahation. Secon& the Tier 1 exposure p_m concen_ations (EPCs), defined as
• e maximum detected concen_ation, a_ compared to medium-spe_fic dkect contact _e_ng
values. Those chemicals _at have an EPC thin exceeds the me,urn-specific screening va_e are
rem_ed as COPCs and eva_med further _ Tier 2. The exceedance is quantified by _vid_g the
EPCby the s_eening va_e to obtain _e hazard quotient (HQ). TaMe 7-1 summarizes_e maximum
de_ed concen_ations in each me_um that _e used as EPCs _ the riskas_ment.

ZZZ 1 SURFACEWATER

An initial surface water screen compared the maximum RLs of undetected chemicals to selected
surface water screening vMues to assess if there were any COPCs with RLs above screening
concen_ations. In the first Ephemeral Pond surface water sample collected (identified as sample
LE524), 15 COPCs in surface water had maximum RLs that were higher than their respective
surfacewater screeningvalues.

In the second Ephemeral Pond surface water sample (identified as Sample LE619) and in the runoff
water from the Ephemeral Pond 0dentified as sample LE622), only five COPCs had maximum RLs
that were higher than their respective surface water screening values @eferto A_achment H 6-1,
AppendixH).
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Table 74: Ma_mum Conce_ons of Chem_s B_e_ed in Su_ W_ Sedimen_ and Soil

J COPC _ Wa__n__a_mU_amN_1_°n_E52401_Ou_l_amN_°ncen_a_°__wa_a_mu_E619_ Wa___m__-STREA_aNmU_am_E622I Conce_o_eNme_aNmumC__u_a_mu_l

VOCs _L w_e_ p_kg sedime_ _ s_

_Bu_none nd nd nd nd 9

2-Hexanone nd nd nd nd 50J

_Me_P_ nd nd nd nd 2

A_ nd 6J 6J nd 8_0_

B_ nd nd nd nd 610"

_bm_ nd nd nd nd Z2

E_benzene nd nd nd nd 14,000"

T_mcNome_ene nd nd nd nd 2

_ nd nd nd 03J 41,000"

_ To_I I nd nd nd nd 9&000*

SVOCs (p_L w_e_ p_kg _d_t _ s_

_Me_naph_ene nd nd nd nd 270_00

_s_e_e_h_a_ nd nd nd nd 420

_h_ Ph_a_ nd nd nd nd 250J

_-m_ Ph_e nd nd nd nd 307_00 *

) Ruomn_ene nd nd nd nd 38
/ He_bm_n_ne nd nd nd nd 220

Naph_ene nd nd nd nd 128,000

m__a_ nd nd nd nd 66_00 *

Phen_ nd nd nd nd 1_00

Pymne nd nd nd 2 nd

1,__ne nd nd nd nd 630

__ nd nd nd nd _860

__ _ SVO_ nd nd nd nd 7,000

2,_u_e _o SVO_ nd nd nd nd 44

___e nd nd nd nd 310

____ nd nd nd nd 228

HMX nd nd nd nd 1A00

RDX nd nd 1 nd l&000

P_cNom_ I n6 I n6 I n6 I n6 I 1,600
M_s _L w_ m_ _m_t _ s_

_um_um 2,_0 * 3,740 * 1,390 * 1_900 190,000*

A_m_y nd nd 4.7J nd 103"

/ Badum _.2 * 3_3 * 4_9 * 81_ _7 *
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Table 7-1: Ma_mum Conce_mUons of Chem_s D_ec_d in Su_ce Wate_ Sedimen_ and Soil

Su_W_Ma_mum Ma_mum _W_Ma_mum :\ _
C_n_n _ Wa_ C_n

01-Pond Con_n 01-STREAM Ma_mum Ma_mum
Sam_e _?_Ou_ Sam_e Sedime_ Su_ S_I

COPC LE524 Sam_e LE619 LE622 C_n C_n_n

Be_m nd 0.1 0._8J 0_8 1.1

CadmNm 0.24J nd nd 0._ 156 *

Ch_mium 7.9 3.3J 2AJ _lJ 171 *

Cob_t 1.1J 1.1J 0.55J 2_J &6

Copp_ 4.1J 5.3 * 9.6 * &4 16,700*

Lead 3.1J * 0.93 0.95 12.1 1,580*

Manganese 26A 24_ 13.8 121 711 *

Me_u_ 0.21J 0.89 * &3J 0.32J * 7.1 *

Nickel 4.1J 3.5 2.6 4J _12 *

See_um nd 0_J 0.37J 0.1_ 4_ *

SiNer nd nd nd Nd 5.8 *

Th_um nd nd nd Nd 1&2 *

Vanad_m 6.1J 3._ 3.9J 14A 60_ *

_nc 20.8 1_3 19.3 19.6 2_100 *

_o_ns _g_

__ _O _m_ NA NA NA NA 2_7

__ _Q _) NA NA NA NA 3_3

Notes:. = de_ed _n_n_n _s _m_i_ _lue _ _
pg_g = _c_m_ per _ _ a _ _
p_L = m_mgmms per _er
bgs = _ _u_ su_
COPC = _e_ _ _ _n_m
J = _s _ es_ma_d _lue
HMX = o_hydrm1,3,_7-te_n_rm1,3,_7-tet_odne
m_g = _g_mms per _mm on a d_-weight basis
m_L = m_mms per I_r
NA = notanal_ed
nd = notd_e_ed
n_kg = nanogmms_r _mm on a d_eig_ basis
RDX = c_o_m_h_ene_m_ne
SVOCs = se_vol_ o_anic _m_un_
VOCs = vo_Be o_an_ _m_un_
_8_CDD TEQ = _m_m_nzo_n to_ci_ _u_len_ _ent
Thista_e _ an_s dete_ed ins_ _m 0 _et _ 6 _et bgs.The _e d_s n_ inclu_ an_es _ed _ depths

gm_ _an 6 _et bgsins_l.

A comparison of maximum detected chemical concen_afions in three surface water samples to
ecologicfl screening vflues for aquatic life is presented in ARachment H 6-1 of Appendix H. In the
first surface water sample (LE524), four metfls (including _on, a nutrient mineral not confidered a
COPC) were present at concen_ations that exceeded thor screening values. Five metals 0nduding
iron) exceeded their screening vflues in the second Ephemeral Pond surface water sample (LE619),
and three of the same metals exceeded thor screening values in the runoff water _om the Ephemeral
Pond (LE622). None of the organics in the chemicfl suite was present at concentrations that

exceeded thdr screening levels. Table 7-1 lists _1 chemic_s detected in the IRP SRe 1 Ephemeral .o \

Pond surface water. Chemic_s that exceed their screening values are indicated by a_efisks. '-_ .//
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ZZ_ 2 SEDIMENT

) _ _ sur_ce s_Fse_mem screen compared _e maximum Us _r the s_ c_ed in the
_mer_ Pond (when R was d_ _ _e noahem po_on of the No,hem EOD _ng Range to
sde_ed _mem sc_e_ng vahes to assess if _ere were _y un_ COPCs _ Us _ove
screen_g concenW_ons. _e __ seven COPCs in the _merfl Pond s_l had ma_mum
Us that were _er _an _r respective se_mem scree_ng v_ues: _-Et__hthflate,
1,3,5-_obenzene, 1,3_e_ene, 2A,6-__uene, _, _X, and anthony _r to
A_c_ent H _2, _ndix _.

A comp_son of maximum d_e_ed _e_ concen_ions _ _e _me_ Pond s_ _
ec_o_cfl sc_e_ng vflues _r benth_ organisms is _ese_ _ A_ac_ent H 6_ _ _pendix H.
Oily one _e_cfl _e_u_ exceeded Rs _ree_ng vflue and is con_ed a COPC _ _e
ec_o_cfl S_ _ee T_le 7-1).

ZZ_ 3 SURFACES_L

E_osure By D_e_ Con_ W_h Sur_ce S_I. _ _ti_ s_l screen compared _e maximumUs
to EPA Eco SSLs _PA 2005_ or Oak _dge NationMLaborato_ _) va_es forlower _op_c
_v_ _e_es to assess if _e wife a_ COPCs_ Us _ove scree_ng concen_afions.Twen_
five COPCs _ surface s_ had ma_mum Us _ were _er _an _r re_e_ve ec_o_c_
_en_g va_es _ to ARac_ent H _3, Appen_x _. _ese 25 _e_c_ w_e re_ned as
COPCsforf_h_ conside_tion _ _ 2.

A comp_son _ maximumdetected_e_c_ conc_afions _ s_ce s_ to ec_o_c_ _re_g
va_es _r d_ct con_ by _a_s and s_ inve_ra_s _ presen_d _ A_c_ent H 6_ of
@_n_x H. S_ace s_ _e_cals _ ma_mum concen_ons _ exceed scre_i_ v_ues are
_c_ed _ bad _e andare consideredCOPCs_ _e ec_o_c_ S_. O_er _e_c_s may have

_ been de_ed _ d_hs _e_ _an 6 _et bgs at _ S_ 1; _weve_ _e_cals detected at dens
) _e_er than 6 _et bgs were n_ _uded _ _e ec_o_c_ S_.

Exposure By Ingestion of Suttee SoB and P_entiM_ ComamMmed Food. _e HQ resets of
risk emotions based on _od chain e_os_e and conse_ve e_osure assumptions for s_ce
s_ COPCs a_ presemed _ A_ac_ent _7 _pend_ H.

_e HQs _r acetone, e_lbenzene, _uene, totM _enes, 2-me_hthMen_ BEP_ _-n-
buU_h_ate, hexaclorobe_ene, naphth_en_ n-n_oso_ph_am_e, 1,3M_obenzen_ 2#,G
_o_uene, 2#-_n_uen_ 2 a_no_6 _omhene, ocm_dro-l,3,5,7qe_ani_o-l,3,5,7-
_azoc_e (_), _X, perc_orate, M_um, anthony, bmum, _hum, cadmium,
c_o_um, c_peL lead, man_nese, merc_, _ckel, _eni_, _ver, _Mfium, vanadium, fine, and
to_ 2_,_8_CDD _a_) and _r_ are 1 or _e_eL _ reject to _ecffic rece_or_ wh_h
_c_es a p_e_M for a_erse e_cts to _es_M ecolo_M rectors.

7.2.3 _sk Cham_edz_ion

_e __ s_ons describe the risk _ac_ri_fion _r se_me_, s_ce w_ and sur_ce
S_.

ZZ& 1 SURFACE WATER

_e res_ of _e _er 1, _ep 2 surface water _ree_ng _c_e _at several metes may pose ris_
to aqu_c h_ rece_o_. S_ce w_ was first sampl_ on 4 Janua_ 2005, soon a_ a hea_ and
pe_i_em m_l evenL _e m_n _cus of _e risk asse_mem _r _e _mer_ Pond was _e
endan_red _ s_mp spe_es (_ve_ide _ s_mp) and risks posed by e_osures to _e_ca_

\ _ p_i_n from _e se_me_ to _e water c_u_. Because the ra_s per_ed and _e _me_
i Pond _led to _ha_e c_ac_ _e second round of samp_ was not c_ed un_ over seven

wee_ 1_ _7 Febmau 2005) at which time most _e_c_ pa_ifioni_ shoed have taken _ace.
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h Me firm Ephem_ Pond sa_l_ _u_ b_, and lead _ p_ _ c_c_s that

po_i_ pose fis_ to aquatic fi_. _ _e sec_d _m_ Pond sa_, _u_ barium i_ _
copp_ _d m_c_ exceeded _u_c _ _t_a _e_r _ __ H _1, _n_ _. \ /

_e Ephem_ S_e_ runoff sable w_ cdle_ed _o_m_e_ Z_0 _ __ from Me
_me_ P_& Because Me _ _ fl_ed o_r s_ Mathad _so been co__ _ is
not pos_e to _c_n how _ch of _ c_m_t _ have off,nard _m _e_c_
p_ti_ _M_ Me __ Pond. _e sable _s_B _ M_ _m, b_m, c_e_
_d m_ _c_d _u_c _ cilia.

Z Z&2 SEDIMENT

_e £p_mer_ Pondse_me_ wasev_uatedto _ine _ _e_c_s _e p_s_t _ concen_ations
M_ _ _ic_ e_cts to ben_c organism__e restingeggs0_., c_ _ _ve_e _ s_mp
andother_tic orga_smsMat are_le to _Ms_nd long periodso£_oug_ arere_nt to mo_
en_ronment_s_essors_c_d_ _e_c_s. _ere_re, wh_ Merestingeg_sare_ or on Me _ed
_mera] Pondsegmentdudn__ conditions,Meyarenot Moug__ he subject_ adverse_cts
_m e_os_es to _e_cals while _ Mec_ _.

_e resets o£Me _er ], _ep 2 segmentscreeni_ ind_e _ on]_merc_ posespotenti_ ds_
to benM_ organisms_ the_ S_e ] _m_ Pond._o_ever, bis_|he_)phthl_e, 1,3,5-
_ni_obe_ene, 1,3_enzene, 2_,6-_n_mo_ene, hex_dro-l_,5-_o-!_-_azine,
o_ahydro-l,3,5,?_e_i_o-l,3,5,%te_zo_ne, and _dmony had at _ast one _ M_ excee_d
• _r respectivec_a, andthuscon_bute to _c_in_ _ thed_ assessmem_r to A_ac_ent
H 6-2, Appendix _.

ZZ_3 SURFACESOIL

_e res_ of Me _er 1, S_p 2 risk c_c_ations _c_e _ five VOCs _eton_ benzen_ f
e_enzene, _u_ an _ene_, _x SVOCs _-me_hth_ne, BEP_ _-n_u_l phth_ \ _/;
_xac_orobenzen_ n_hM_en_ and n_osodi_e_amine), s_ e_osives re,dues (l_-
dini_obenzene, 2f!-_duene, 2,4,6-_nin_o_uene, 2_no_,6 d_o_u_ _, _d
_, 16 metes _uminum, b_um, _um, cad_um, e_o_um, co_er, lea_ manganese,
mercu_, _ckel, sdenium, _ve_ M_um, vana_m, _d _nc), perc_orate, and _ox_s _ Me
s_ce s_ _ _ SRe 1 m_ cause adverse e_cts to te_es_ ecdo_c_ rece_ors _able %_.
_e conc_afions of Mose risk _vers in s_ace s_l Mat exceeded _er 1 ecdo_c_ screeni_
va_es were exa_ned to dete_ne Me_ _ _s_bufion _ _ SRe 1. _e resd_ of Mat
ev_u_on are sho_ on _re %1.

7.2A Tier1,_ep 2 ExitCdteda

_ Me second s_ace w_er sample from Me _ _te 1 Ephem_ Pon_ _ur metes _u_nu_
b_u_ coppe_ and mercu_) exceeded scree_ng vahes _r a_c _ rec_tors ffable 7_. _s_
_o VOCs _l_chloropropene and tot_ x_ene_, _o P_s _zo_ant_acene and
benz_p_enQ, and one met_ _dmium) had _s M_ exceededMdr re_ecfive scree_ c_a
_abE 7_), w_ch m_ lead to an und_e_on of fis_ due to po_ e_os_es to Mese
_e_c_s _r _ Aaac_ent H 6-1, _pen_x _.

For Me _ SRe 1 Ephemer_ Pond se_me_, the mercu_ concen_tion exceeded Rs _ree_ng
v_ue _r bem_c rece_ors _able 7_. _ ad_ion, one SVOC _s 2-e_lhe_ p_h_Q, five
e_lohves re_dues (l_-_Vobenzen_ 1,3-diniVobenzen_ 2_,6-_Vo_uene, hexahydro-
13_-_vo-l,3_-_azine, and o_a_dro-l,3,5,_eVan_o-l,3,5,74eVazoc_Q, and one met_
_mon_ had _s that exceeded _e_ re_ecfive screeni_ cfit_a _a_e _3), which m_ _ad to .. \
an und_ea_on offis_ due to p_emi_ expos_ to these _e_c_s _e_r to ARac_ent H 6_, _
_pen_x H). _ -/
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De_mb_ 2006 Fin_ Ph_e _ RI, IRP _ 1 Ecological R_k A_e_ment

/ Tabu 7_: Summa__ H_d Quo_entV_ues Equ_ _ orGR_ Than1 _r Ec_og_ _m _
_er 1, _ep 2 S_ng

COPCs _ Haza_ Quo_e_ V_ues Equ_ _ _ Gm_er _an 1

Be_h_
_u_c U_ Re_p_ R_ep_ T_d_ _p_m

01-Pond-
01-Pond Ou_ll 01-STREAM Ma_mum Lo_r H_h_
Sam_e Sam_e Sam_e Se_me_ _o_ Tropic

COPC LE524 LE619 LE622 C_n_6_ Level Lev_

VOCs

Acetone DG DG x

Benzene DG x -

_h_ene DG x x

_l_ - × ×

_, _ DG x x
SVOCs

_M_h_naph_ene DG DG DG DG x
BEPH DG x

_m_ _ DG x x
He_m_n_ DG DG DG DG DG x

Naph_ene x x

___ DG DG DG DG x x

Ex_o_ves Re_ _o SMOg)

i 1,_n_ DG x
_ 2__ DG DG DG DG DG x

HMX x

RDX x

Gene_l Chem_t_

P_=_m_ I DG I DG I DG I DG I DG I x
M_s

_um_um x x x DG x x

An_mony - x x

Badum x x x x x

Be_m - DG x

Cadm_m - x x

Chmm_m - x x

Copper x x x x

Lead x - x x

Manganese - x x

Me_ x - x x x

Nick_ - x x

S_e_um - x x

S_r - x x

Th_um DG x x
\

_ Vana_um - DG x

_nc x x
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Table 7-2: Summary of Hazard Quo_ent V_ues Equal to or Greater Than 1 for Ecological Receptors After

_er 1, Step 2 Screening _ \

COPCs wi_ Haza_ Quotie_ V_ues Equal_ or Gma_r _an 1 _\ _ji
Ben_

Aqua_c U_ Recep_ Rece_o_ Te_e_dal Rece_o_

01-Pond-

01-Pond Ou#all 01-STREAM Ma_mum Lower H_h_
Sam_e Sam_e Sam_e Sedime_ TmpNc Troph_

COPC LE524 LE619 LE622 Conce_on Level Lev_

_o_ns

To_ _3_,_TCDD NA NA NA NA DG x
_ammal)

To_ &&_8_CDD _i_) NA NA NA NA DG x

No_s:
= HQ _e d_ not ex_ed 1 _r COPC

x = HQ _ 1 _ g_a_r _r n_ed COPC
BEPH = bis__l_h_a_
COPCs = _emi_ls _ _tenSal _n_m
DG = Da_ Ga_ Scmen_g cd_da not av_e for _ _o_ lev_
HMX = octah_rml _5,7-te_ni_ml _mzodne
NA = not _al_
RDX = _o_imethylene_nitramine
SVOCs = _mivola_ o_anic _m_
VOCs = v_aBe o_ _m_
2,3_TCDD = 2,3,7,_te_chlor_ib_z_io_n
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Table 7-3: Chem_s _ Ma_mum Repo_ng U_ts Exceeding Screening Levels

_ U_ Bent_c Re_p_ T_H_ Re_p_BA_c Recep_B

01-Pond Sarape _Ou_B 01-STREAM Sam_e Ma_mum Se_me_ Ma_mum Su_ S_I
LE524 Sam_e LE619 LE622 C__n C_n_n

VOCs

Ca_on d_u_de _1_- _1 _- Benznene
_chbmpmpene _bmpmpene

_1_- To_l X_enes T_ _ E_n_
_c_ompmpene

T_n_l _- T_uene
_ch_mpmpene

SVOCs

_Bmmophen_ _2_he_) 1_d_m_e
Phen_ Ether Ph_ate

_s_e_e_) 1_m_e
P_h_a_

_n_om_ _,_d__

_Ni_

_h_a_e
H_a_
_clop_mdiene

d_n_a_

\ Nap_ene

_ Pen_c_omphen_

Phen_

P_s

An_m_ - __

B_n_m_ B_n_m_ _n_m_ Ruomne

_n__ Benz_a_ymne Benz_a_ymne Roumn_ene
Ruomne -

Ex_o_ves Res_ue_a_o SVOC_

- - - 1_Tdni_obenzene

- - 1,_m_nzene

- - 2,4,_Tdnitmtoluene

- - Hexa_dro-1 _
_ml _-Tdazine

- Oc_h_rml _5,7-
T_rml,3_
T_zodne

Metes

Be_m Cadm_m Cadm_m A_mony Ame_c
S_e_um - Cob_t

Sider - - S_e_um

- - _lver

- Th_Hum

- M_cuw

_. .j VocsN_es:=HQvNafi_isI or _e_er _r no_dCOPC;o_aNc co_ou_s; SVOCs"= =ma_mUm_mivNafi_rep°Nngorganicl_itNd n_co_ou_s;eXce_sc_ing_VelpAHs= pN_rarom_c_O_ic _hydroca_ons
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ConcenWafionsof _ VOC_ t_ee SVOC_ _d 16 metMs _ surface soil exceed _mct contact
s_n_g vMuesfor U_ _o_c_ _cep_ _ IRP Si_ 1 _able 7_ _d A_hment H 6_, , \
Ap_ndix H). _so, _ VOCs, 12 SVOC_ t_ee PAHs, and s_ metes _d RLs that exceeded _r \ j
m_five _me_ng v_u_ _d codd n_ be _I_ evMu_ed, so _do_c_ ri_ may be
_m_m_ _r _o_ _able 7_ _d A_hment H 6_, App_x H). There_re, _e s_e fails _e
_dooc_ SRA, and s_ce w_e_ _ment, _d _il pa_ways mq_m fu_h_ e__ _ a

7.2.5 Conclusionsfor the Screening _ As_m_t

B_ed on _e msd_ of _e ecdo_c_ SRA, _1 _emicals _ ma_mum d_e_ed c_neafi_s _
RLs _c_ _eir m_e_ s_eening vM_s (Tab_s 7_ _d 7_, m_tively) w_e m_ed _
COPCs _r _ah_ e__ inTi_ 2, SUp 3a _ERA).

_ 2, _ep 3a _vo_ _e mfineme_ of _e m_e conse_ati_ expo_m _aracUfi_cs used _ _e
SRA, _du_ng ev_uafion of _e ffe_ of COPC d_fi_, _mpari_n of _afi_s of
_gani_ _ s_l _d _mem _ _ck_ound concen_afio_, _e of 95 peseta UCLs _ _e of
ma_mum s_l c_c_afi_s _ mpm_m exp_e conc_ati_, _e _ me_ bo_ weights _d
_ __ rat_ for _ldli_ receptors, _d m_m_ of risk _g HQs.

7.3 BASEUNEECOLOGICAL_SK ASSESSMENT_ER 2, STEP3A

The _ 2, _ 3a ass_sm_t _ERA) _ _e same represent_ _edes, e_os_e pathways,
_d _d_ m_m_e v_s (TRVO, _ mfi_d e_osure assumpfi_s _ m_e m_cfl_
_fimae _e p_entifl risk _ _doocM mcep_ _om COPCs _a fai_d _e c_afive _ 1

_m_g process. NOAEL-based TRVs _e m_ned _ t_s BERA because _d_md _s may
_casi_y utilize pa_ of the site for _n_ _d NOAEL-based TRVs are proU_ _ t_e / \

_d_enld_g_le_ls .peciesH.owe_ use _NOAEL-based TRVs may ovemsfim_e risk m _p_s of non- \_: j

The _ 2 BERA _Hows a fiv_ep p_ _ e_e ec_o_cM ris_ and m determi_ ff _U
mme_afion is wa_anted from _ _ogicM p_fi_. The fi_ meps _ make _ _ 2 (SUps 3
t_ _ are co_i_t _ _d _M_s _ _s 3 t_ough 7 _ _e EPA S_fimd process _r
ERA. The _ 2 BERA _dud_ two _ __ criteria (St_ 3a _d _ _ _r exiting from _
pmc_ _ _e ERA process. This _ 2, _ 3a _ pa_ of the proMem formul_ slep of_e

_3.1 _er 2, S_p _

_1 _e_c_s deUCed _ _ Sffe 1 s_ce w_eL _mem, _d s_ce s_l _ _ 6 _ bg_, _
had HQ _es of 1 _ _em_ _r aquae li_, b_c _g_ism_ _ m_s_M ec_oocM mce_s,
m_ecfi_l_ w_e mtMned _ _er e__ _ _er 2, SUp 3a of _e BERA. _so, _ose
_e_cMs whose _mm _ rages w_e _em_ _ _6r m_five _e_ _ _d were
n_ d_d _ _y _le _ _m p_ me_um w_e Msor_ned _ _us_on _ _ 2, _ep
3a.

The HQ msd_ of risk cMcdafions _r Mrds _d maims based on more m_c exp_e
_u_ _r s_ce _fl COPCs am p_n_d _ __ H-8 of _x H and
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\_ Table 7-4: Tier 2, Step 3a, Hazard Quotient Values Equal 1 or Greater for Soil COPCs after Tier 2,
) Step 3a BERA Calculations Using NOAEL-based TRVs

Ornate Deer Long-tailed Mourning Westem Loggerhead
COPC Shrew Mouse Weasel Dove Meadowlark shrike

BTEX

Total x_,ylenes(1) 80 70 600 600 2
VOCs

Acetone (1) - i 3 1

Explosives Residues

1,3-Dinitrobenzene(1) 2 7 i 5 3

2,4-Dinitrotoluene ! - 5 - 300 _ 100

2,4,6-Trinitrotoluene(_) ! - 6 i 3
2-Amino-4,6- i i i
Dinitrotoluene(1) I ! - 3 { 1

SVOCs

2-Methylnaphthalene(1) i 3 , 2 i - 4

N__hthalene (I) i 2 3 i - 9 6

N-Nitrosodiphenylamine(1)i I - 4 3
gis (2-ethylhexyl)phthalateI ! - i 5

Di-n-buty_hthalate i - 10 ! 40

-_/ Perchlorate Genera3I! Chemist_W 2 1
Metals

Antimony(1) 400 200 2 300 i 2000 100

BeryllicUmoppecradmium 360 250 _ i 55 2! i 2

Lead - i 2 i
Mercury
Nickel 10 8 - 1 i

Selenium 5 5 I 1 I
Silver(1) _ 1

Thallium(1) 2 2 2 4

Zinc 3 i 10 3 7
Dioxins

T°tal 2'3'7'_/TaCmDmDal)2 5 2 _ NA NA i NA
Total2,3,7,8-TCDD (Bird)2 NA NA ! NA !
Notes:

(1)EPCis maximumdetectedconcentration,therefore,exposureanddsk isoverestimated
(2)TEQvaluecalculatedbasedonTEFsforbirdsa_dmammalsrespectively.

=HQ islesslhan1for1hisreceptor
-\ COPC =chemicalofpotentialconcem

NA =analyteis ncta COPCin1hismedium
/ SVOCs =semivolatileorganiccompounds

2,3,7,8-TCDD= 2,3,7,8-tetrachtorodibenzodioxin
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The HQs _r COPCs in sur_ce s_l; _e grea_r _an 1 _r _ lest one _ce_or _ beryllium;
cadmium; coppe_ lead;, me_ury; _ckel; _le_um; _nc; acetone; tot_ xylen_; l_-di_obenzene; f \
2_ini_uene; HMX; RDX; 2_,6-tri_o_luene; 2_mino_,6_ini_otoluene; 2- _ _
methy_aphth_ene; nap_h_ene; Ns _-ethyl hexyl_hth_ate; _u_lph_e; n-
_osodinphenylamine; perc_orate; and 2,3fl,8-TCDD (mammal). All o_ soil COPCs _ev_u_ed
in Ti_ 2, SUp 3a have HQ v_ues less _an 1 wi_ _spe_ _ _1 _ce_ors and were elimin_ed _
ec_o_c_ COPCs.

Nine_en _ganic chemicalsand _x m_s w_e _so carded through to Tier 2, _ep 3a because _r
_spective ma_mum reposing lim_ ranges exceeded thek _sp_tive soil _e_ng va_es _r
ecdo_c_ ris_ and po_nti_ risk co_d be und_estim_ed. However, _o_ COPCs _ w_e n_
detected in surface soil at _e _te co_d not be _her evaluated in Tier 2, _ep 3a. Thus _e p_enfi_
risk m ecdo_c_ _cep_ may be underestimated _r _e_ chemicals. All chemic_s _ were
detected _ lea_ once were eva_ed qua_atively, wh_h_ a _po_ing _mit exceeded a _ening
value or not.

_3.2 BackgroundScreening

The background screening eliminates inorganic COPCs retained a_er Tier 2, Step 3a with HQs > 1,
and that are detected at concen_ations _ss than or equ_ to the soil background concen_afions (95_
quantfle) (BNI 1996). No organic preliminary COPCs in any medium, regardless of whether or not
they may occur naturally, were screened out by this method; all were ret_ned for further screening.
Background screening was used only for inorganic COPCs in soil by f_ comparing each COPC
maximum concen_ation _om _te soil to background concen_ations. Eight inorganic chemicals in
surface soil (beryl_um, cadmium, copper, lead, mercury, nickel, selenium, and zinc) have a
maximum detected soil concen_ation that exceeds thdr respective background concen_ation at

Formebacrkgroundconcen_ationMatCASE1 Toro. TheirP Sh9e5percenlt(TableUC7_L5)"concen_ation for nickel does not exceed _s \_/°__9

Table7-5:ComparisonofMe, mumand95PercentUpper ConfidenceUmRChemic_ofPotenfi_Concern
Concentra_ons in Su_ace Soil to Background Concen_a_ons - _organ_ Chem_s of
Poten_al Concern Only

Me,mum
Me,mum Sudace S_I De_ed S_I 95% UCL
De_cted Background Conce_m_on Conce_m_on

Conce_on 95% UCL of the Conce_m_on* Exceeds Exceeds
M_a_ (m_kg) Mean (mg/kg) (mg/kg) Background? Background?

Be_llium 1.1 1.1_ 0.669 Yes Yes_
Cadm_m 156 9.158 2.35 Yes Yes

Copper 16,700 862 15.3 Yes Yes
Lead 1,580 93.3 15.1 Yes Yes

Memuw 7.1 0.507 0.22 Yes Yes
N_k_ 112 12.5 15.3 Yes No

S_en_m 4.7 2.12 0.32 Yes Yes

Zinc 29,100 1,555 77.9 Yes Yes

Notes:
% = p_cent
mg_g = mig_ms per _ogmm cna d_-weig_ bas_
UCL = upp_confidence lim_
* BNI 199_ _nal Technical Memorandum, Back_ound and Re_mnce Lev_ Reme_ Inves_gation_ San _eg_

California.
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_he 95% UCL_r _m _ 3) _ g_a_r than the ma_mum _d _n_. The_ the _lue debd_ _ 1.1
_ _d _e _m_ _ _e _% UCL_n n_ _ made.

_3.3 Tier 2 Unce_a_es An_ys_

_er 2, _ep 3a _e EPA _d N_ E_ _s is p_ of_e first step _ _e _ __
phase of the BE_. E_os_ _u_ _ _fied to _ude scenarios _at am less
c_s_ _d more d_e_ match _e e_e __s _em_ed _ _e CSM. _c_es
a_o_ed _ _e risk esfimNes a_ N_u_ed bd_.

For E_ p_s, _e __ __ of To_c S_s Co_ _TS_ con_ders _
_e_c_s _d _ s_ _om _e s_ce to a dep_ of 6 _et to be CO_ _ is _ _ p_e_
b_ng _s _at m_ b_ow to 6 _et.

_ou_ b_ng _s may _d_ _ge_ s_l #om a d_h of 6 _ _e _ of
e_e _ ma_s _d b_ _ _ _et. _e s_ _a_m_s _d _s _ _e _e
• et _ _ _e b_k of _ COPCs _om _e _m_Ne mot zone of _e soil (_m_m_ 0 to 2
_e0. _dud_g COPCs _m bdow 2 _et m_ ov_sfim_e ri_ to _ e_i_ _ _ose
spe_es _ do not b_ _ 2 _et. T_les 7-6_u_ 7-9 _ _ HQ _s _d _r
_ _nt _posm po_ a_ns _r _ __ spe_e_ HQ _es _r _e 0 _ 2
_ot s_ce s_ da_t _ _ gene_ _w_ _m _ose _r _e 0 to 6 _ot s_ce s_ d_seL It is
e_de_ _ overall risk d_ _ _e e_ct of o_s _ _zed by us_g _
c___ _ _e_ a_age e_os_ _ead of 95 pe_e_ UCL _ _i_.

\ _2 UNGERTA_TIES_ THESPECIES FO_6_6 EXPOSURE
/

_e s_e _e _c_r (S_) is used to a_u_ exposure esfima_s to accost for _e time a _1_
spe_es spends fora_ng in _e contaminated _ea as opposed to fora_ng _ _contaminated areas.
For _s risk assessment _e entke _te is assumed to be conm_na_d _ COPCs at thek e_os_e
p_ coneen_afions. _e No_h_ and Sou_em EOD Tra_ng Ranges cover approxima_y 33.5
acres. _s _ _r _an the _m_ng area of _1 sde_ed represent_ve _e_es (s_H _m_ng area
was a cfit_on _ spe_es sde_o_. _ere_ the S_ is 1 _r _ _e_es _ bo_ _ 1 and _er 2
asse_men_. T_ _e_ concen_ations of _e _k _ve_ a_ _ _e c_l po_on of _e _, and
encompass an _ea of _pro_m_ 0.75 acres; _erefore, _e e_os_e _ _e risk ass_smem is
overesfim_ _r _e p_da_ because _ h_t over an area larger _an 0.75 acres.

_ &&3 UNCERTAINTIES IN THE ES_MATION OF SO& EXPOSURE POINT CONCENTRATION

The EPC for each chemic_ should represent the lev_ of a chemic_ in soil fikely to be contacted by
ecological receptors such as plants, soil inve_ebrates, bird_ and mamm_ In Tier 1 the maximum
concen_afion is used as a conservative esfimat_ This is equivalent of assuming that the
representative spec_s at the site forages and fives only at the location where the maximum
concen_ation of a chemic_ was detected during the sampIing; or _ assumes that the representative
species exist and forage throughout the _te and the average concen_afion is equ_ to the maximum
detected concen_afion. These conditions are not representative of the way a spedes utilizes the _te;
therefor_ the c_culated HQs will overestimate risk.

For Tier 2 COPC_ the 95 percent UCL of the surface soil concenWationis used to estimate the

._ average exposure concen_ation across the ske. The 95 percent UCL was c_culated us_g EPA's

J thus,Pr°UCLaconservativepr°gram (EPAv_ue.2001b)Forlargeand represen_datasets,antheUppermeanlimitisa°ngoodthe representativeaverage c°ncen_afi°nofthe averageand is,
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exp°sure(centralLimit Theorem:p°int c°ncentrati°nEPA2000c;because Singhthe sampleet_. mean1997).isexpec_d to approach the param_tic mean (_!. _/\_

Because the maximum concentrations of the m_ofity of the risk drivers represent outliers, the 95
percent UCL and EPC are skewed upward and overestimme pmenti_ risk to wildlife. Tab_s 7-6
through 7-9 compare the HQ values obt_ned for four different exposure pant assumpt_ns for four
representmive specks. R is evident thin overall risk decreases when the effect of outliers is
minimized by using mean concentrations to represent average exposure ins_ad of 95 percent UCL
(or maximum).

Z&&4 UNCERTAINRES IN THE TOXI_TY REFERENCE VALUES

This ERA uses NOAEL v_ues _om laboratory to.city _udies to estim_e toxicity of COPCs to
wildfife. This approach is protective of individu_ b_ds and mammas and is used in Tier 2 because a
threatened species (Californ_ coa_ gn_cmcheO is known to utifize the site. Howeve_ the
gnmcmcher utifizes the Coa_ Sage Scrub habitm found on the side _opes (Buffer Zone) of the _te.
The primary areas and highe_ _vels of contamination are confined to the sparsely vegetated area
now coveting the former dispos_ trenches. The gn_ca_hers are not expected to spend any
significant time foraging in this habit, and thus are not likely to be exposed to the risk dtiver_
Other represent_ive specks are fikely to use the are_ but they are not endangered. Protection of
non-endangered spedes u_ng NOAEL may be overpro_ive, because, although a few individu_s
may suffer adverse effects _om exposure to COPCs, the specks popul_ion can respond to
fluctuations in moaality by changing nat_ity (birth r_e_. LOAEL-based TRVs represent the lowe_
concentrations at wh_h an adverse effect may be observe& At the LOAEL exposure _vel some
adverse effe_s to individuals may occu_ but not enough to be detriment_ to the spedes population.
Thus LOAEL-based TRVs may better represent the pro_ive wildfife exposure _vels for chemic_s : \

founddiscussedinsurfaCeinAuachmentSO_m EODH_1lIRPofAppendixS_e 1. Perchlora_H.TRVs and phys_a_chemic_ characteristics are _\ fi

Bird TRVs for tot_ xylenes and antimony are not av_lab_ in the fimr_ure, so b_d TRVs were
dev_oped from mammalian TRVs using an uncen_nty favor of 10. This conservative approach
assumes that b_ds are at least 10 times more sens_ive to xylenes and antimony than mammals.
Howevea bkds may actually be less sens_ive or have the same sensitivity to these chemicals, in
which case risk to b_ds from exposure to antimony and xy_nes would be overe_im_ed.
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Ta_e 7-6 Summary of Risk Ddver Hazard Quotient Values for Ornate Shrew Based On Varied Assumed

j_ Exposure P_nt Concen_ations

0 _ 6 _ Su_aceS_I Assumption 0 _ 2 _ SurfaceSoil Assumption

Mean 95% UCL Mean 95% UCL

Chemical Name mg/kg HQ mg_g HQ mg/kg HQ mg/kg HQ

Badum 58_7 <1 77.3 <1 54_8 <1 60.1 <1

Be_l_um 0.575 <1 1.1 <1 0_ <1 0_55 <1

Cadmium 2_ 2 _15 6 1.17 <1 3.98 3

Ch_m_m _54 <1 _49 <1 _19 <1 _78 <1

Copper 13_69 4 862 30 12.18 <1 4_4 1

Lead 21.98 <1 93.3 <1 7.06 <1 1_5 <1

Manganese 91.24 <1 105 <1 85_8 <1 96.2 <1

M_cu_ 0.16 <1 _51 <1 0.22 <1 0.86 <1

Nick_ 5.81 7 12.5 10 4.25 5 6_6 8

S_en_m 1.03 2 _12 5 0.72 2 1.4 3

Vanad_m 11.36 <1 14.7 <1 11.19 <1 16 <1

_nc 280.71 2 1560 3 6_76 <1 213 <1

Pe_hlo_te 0.0416 <1 0.087 <1 0.038 <1 0.66 * 3

Total 2,3,7,_TCDD TEQ 0_0000289 <1 0.00000673 _ 0.000000975 <1 0.0000027 2

To_ene 0_9 <1 1.83 <1 _49 <1 1.83 <1

D_n_u_lph_a_ 6.05 <1 22.1 <1 9.12 <1 22.1 <1

Phen_ 2.32 <1 1.2 <1 _14 <1 0_68 <1

2_-_nit_toluene Not a COPC_ NA NA 0.378 <1 41 <1\

i Notes:
/ * ma_mum

_- n_ a COPC due _ _w _equency _ d_ection
B_d in_cates HQ gma_r _an 1
% = perce_
< = less_an
COPC = chemical _ p_en_ concern
HQ = haza_ quo_e_
mg/kg = mil_mms per _gmm on a dw-weig_ ba_s
NA= n_ an_yzed
UCL = upper confidence limR
2,3,7,_TCDD TEQ = _3,7,_trachlom_benzod_xin _ equivalency quotie_
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Table 7-7. Summary of Risk Driver Hazard Quotient Values for Deer Mouse Based On Varied Assumed " _\

Exposure Point Concen_a_ons ,\._ jl

0 to 6 _ Surface Soil Assumption 0 to 2 _et SurfaceSoil Assumption

Mean 95% UCL Mean 95% UCL

Chem_ Name mg/kg HQ m_kg HQ mg/kg HQ mgikg HQ

Badum 58.47 <1 77.3 <1 54.78 <1 60.1 <1

Be_tl_m _575 <1 1.1 <1 _4 <1 _555 <1

Cadm_m 2.2 1 _15 5 1.17 <1 3.98 2

Chmm_m 6.54 <1 6.49 <1 5.19 <1 5.78 <1

Copper 132.69 2 862 20 12.18 <1 45A <1

Lead 21.98 <1 93.3 <1 7.06 <1 16.5 <1

Manganese 91°24 <1 105 <1 85.48 <1 NA <1

Me_u_ 0.16 <1 0.51 <1 0.22 <1 _86 <1

N_kel 5.81 4 1_5 8 _25 3 6.76 4

S_e_um 1.03 2 2.12 5 0.72 2 1.4 3

Vana_um 11.36 <1 14.7 <1 11.19 <1 16 <1

_nc 280_1 2 1560 10 67.76 <1 213 1

Perforate _0416 2 0.087 3 _038 1 0.66 * 20

Tot_ _8-TCDD TEQ 0.00000289 <1 0.00000673 2 0.000000975 <1 0.0000027 <1

To_ene 0.29 <1 1.83 <1 0.49 <1 1.83 <1

Di-n_u_lph_e _05 <I 22.1 <1 _12 <1 22.1 <1

Phen_ 2.32 <1 1.2 <1 2.14 <1 NA <1

_4-Dinitrot_uene Not a COPC_ NA NA _378 <1 41 <1

Note_ _" \i
• maximum \_ _
_- not a COPC due to _w frequency of deW,ion
B_d _d_es HQ gm_er _an 1
% = peme_
< = _ss _an
COPC = chem_ _ p_enti_ concern
HQ= haza_ qu_ie_
mg/kg= m_mms per _gram on a d_-we_M basis
NA= n_ an_yzed
UCL= uppercommencelimit
_3,7,8-TCDD TEQ = 2,3,_8-t_rachlorodibenzodioxinto_ equ_alency quotie_
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\_ TaMe 7-_ Summary of Risk Driver Hazard Quo_ent Values for Western Meadow_rk Based On Varied
_ , Assumed Exposure Point Concen_a_ons

0 _ 6 _ Surface SoilAssumption 0 _ 2 feet Surface SoilAssumption

Mean 95% UCL Mean 95% UCL

Chem_ Name mg/kg HQ moj'kg HQ m_kg HQ mo_kg HQ

Badum 58.47 <1 77.3 <1 5_78 <1 6_1 <1

Bewl_m 0.575 1 1.1 2 _4 <1 0.555 1

Cadm_m 2.2 <1 9.15 3 1.17 <1 _98 1

Chmm_m 6.54 <1 6.49 <1 5.19 <1 5.78 <1

Copper 132.69 3 862 20 12.18 <1 4_4 1
Lead 21.98 <1 9_3 2 7.06 <1 1_5 <1

Manganese 91_4 <1 105 <1 85.48 <1 96_ <1

Memu_ &16 <1 &51 2 &22 <1 0.86 3
Nick_ 5.81 <1 12.5 1 &25 <1 6.76 <1

S_e_um 1.03 <1 2.12 1 0.72 <1 1._ <1

Vana_um 11.36 <1 14.7 <1 11.19 <1 16 <1

_nc 280_1 1 1,560 7 6_76 <1 213 <1

Pemh_rate 0.0416 <1 _087 2 0.038 <1 _66 * 7

T_ _3_CDD TEQ _00000452 <1 _0000128 <1 _00000132 <1 0.0000045 <1

T_uene &29 <1 1.83 1 &49 <1 1.83 <1

DFmbu_lp_h_e _05 10 22.1 40 _12 20 22.1 40

N_oso_phen_am_e N_ a COPC_ NA NA 3.37 <1 66.7 3

Phenol 2.32 <1 1.2 <1 2.14 <1 _868 <1

_ _Dinitrot_uene Not a COPC_ NA NA 0.378 2 41 40

Note_
• maximum
_- n_ a COPC due to _w frequency _ d_e_n
B_d _c_es HQ gm_er _an 1
% = peme_
< = less than
COPC = chem_ _ p_e_ concern
HQ = haza_ quotie_
mg/kg = milligrams per kilogram on a d_-weight ba_s
NA = n_ an_yzed
UCL= upper confidence limit
_3_,8_CDD TEQ = _3_,8_mc_om_benzo_o_n _ equ_ency quotie_

7-19



D_em_r _ Fin_ _e fl RL IRP S_ 1 _ological Risk A_sm_t

Table 7-9. Summary of Risk Driver Haza_ Qu_e_ _l_s _r M_ Dove Based On Varied / \
Assumed Exposu_ Point Conce_ons _

0 to 6 feet Su_ace S_ Assum_on 0 to 2 feet Su_ace S_I Assum_on

Mean 95% UCL Mean 95% UCL

Chem_ Name m_kg HQ m_kg HQ m_kg HQ m_g HQ

Badum 58.47 <1 77.3 <1 54_8 <1 60.1 <1

Be_um _575 2 1.1 5 0.4 2 0.555 _
Cadmium 2.2 <1 9.15 <1 1.17 <1 3.98 <1

Ch_m_m 6.54 <1 _49 <1 _19 <1 5.78 <1

Copper 13_69 <1 862 5 12.18 <1 45.4 <1
Lead 21.98 <1 9_3 <1 _06 <1 16.5 <1

Manganese 91.24 <1 105 <1 85.48 <1 96.2 <1

Me_u_ _16 <1 0.51 1 0.22 <1 0.86 2

N_kel _81 <1 12.5 <1 4.25 <1 6.76 <1

S_e_um 1.03 <1 2.12 <1 0.72 <1 1.4 <1

Vana_um 11.36 <1 14_ <1 11.19 <1 16 <1

_nc 28_71 <1 1560 3 67_6 <1 213 <1

Pem_orate _0416 1 _087 2 0.038 1 _66 * 20

T_ _3_8_CDD TEQ 0.00000452 <1 _0000128 <1 0,00000132 <1 0.0000045 <1

To_ene 0.29 <1 1.83 <1 _49 <1 1.83 <1

_u_p_e 6.05 4 2_1 10 _12 4 22.1 10

N-n_so_phen_am_e Not a COPC_ NA NA 3.37 <1 6_7 4
Phen_ _32 <1 1.2 <1 2.14 <1 0.868 <1

/-
_roto_ene Nota COPC_ NA NA 0.378 5 41 90 i
Notes: \ J
• m_imum
_- n_ a COPCdue_ _w frequency_ _on
B_d ind_es HQgm_er _an 1
% = peme_
< = _ss than
COPC = chem_ _ p_e_i_ concern
HQ = h_a_ qu_e_
m_g =mil_mms per_ogmm on a d_w_g_ _s_
NA = n_ an_
UCL = upperconfidence_m_
_TCDD TEQ = _8_m_m_nz_n _ _u_en_ _e_

Uncert_nty in the To_dty of Perchlorate Ion to Wgdlife Receptors. The primary targ_ of the
perchlora_ a_on (perc_ora_) in ve_ebr_es such as birds and mammfls is the thyro_ _and.
Perchlorate inhib_s the _anspoa of io_de (D from the _ood _to the _yr_d fo_ cd_. The
inhibkion is thought to be accomplished by perforce competitively _oc_ng _dide binding to a
barrieL or sodium/iodide sympo_er (NIS), which cmflyzes the fimultaneous transfer of Na. and F
across the basd_eral membrane of _yroid foll_ cells. Perc_orate _hibition of the NIS can limit
the avfihbH_y of iodide needed for the production of the thyroid hormones _yroxine (T4) and
tfiiodothyro_ne (T3), w_ch in turn, may affect the c_culating _ve_ of T4 and T3. All to_c effects
of perc_orate on the thyroid hormone sys_m derivedffectly or secondafi_ _om the inhibition of
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• e NIS. The competitive inhibition is complete_ rever_ble. Kp_c_ae exp_e is _mcve_ _e
) p_c_e is l_t _om _e _d and _e _oc_ng effe_ on _e io_ne _n_ng _ is l_t (ATSDR,

/ 2005).

A _o_em _ ec_o_c_ risk _me_ is Vanslating effe_s on _e third and circ_ating third
hormon_ _ _o_cally r_evant endp_ms _uch _ m_iv_, _owth and reproduction.
Me_s_ab_ effecls on third fumticn can be observed _ relative_ low levis of perchlorate _ the
Hood. Howeve_ adv_ effec_ on survN_, _owth or _oducfion may not be m_s_ab_ un_
p_c_e _v_s are much _e_.

The _o_c_o#_s _r _e U.S. Army Cen_r for He_ Promotion and P_ventive Me_c_e
(USACHPPM) have been _ewing _e pe_me _xic_ogy _e_ture to develop mammalian and
a_an m_dU _nce vahes (TRV) _r use _ ec_o_cM risk _s_smems _ Army sffes _e_onM
communication, Dr. Mark Johnso_ No_ 1, 2005). The fol_wing TRVs _e based on _e_ _6U
_ssment pm_med _ the _aff USACI-IPPMdocument (USACHPPM, 2005) us_g _o_cM_
rdevant endpoints. E_ernM _ew cf _e Draft document has been completed Os of June 200_ and
USACHPPM is antedating m publish the _n_ _po_ _ _e fall of 2006.

Table 7-10 pre_n_ _e sde_ed _gestion TRVs _r mammMs.A me,urn levd of confidence h_
been _ven by USACHPPM to these TRVs because, _ough much data _e ava_abl_ _e _
conside_bM uncerta_ U regarding tee relevance of th_oid structural and functionM changes _
wildlife" (USACHPPM, 2005).

Table 7_0. USACHPPM Inges_on TRVsfor the Class Mamm_

TRV Do_ _g_d) Co_n_

NOAE_based 0._ Med_m

LOAEL-based &4 Me_um

LOEAL = I_____
m_ = _m_ _r _mm _ _y
NOAEL = n____
T_ = _d_ _mn_ _e
USACHPPM = Un_ed S_s A_y Cen_ _r Hea_ P_mo_on and P_ M_

T_le _11 _e_s _e s_e_ed _ge_ _s _ _r_. A me_um lev_ _ c_fi_e _s been
_ by USACHPPM to these T_s because _ese sm_es w_ of _gh _ but hc_ng _
_g_s _ _ from o_ _e_ and hck of o_ _l_me_ _d __ da_.

Table 7_ 1. USACHPPM Inges_on T_s _r the Class _es

_v _ _) C_

NOAEbbased 1.3 Med_m

LOAEbbased 2.6 Me_um

LOEAL = _e___l
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mg_d = _B_ms _r _bgmm per day

NOAELTRv = _ _n_= ____N_lue . \!
USACHPPM = U_ted S_ Amy _n_ _ Heath P_mo_on and P_ M_ \ /

If the _ve_le _s _ t_d m_ab_m and t_o_n production _ to be con_de_d
_dooc_y re_L EPA has proposed a NOeL _r __n __ of 0.001 m_
based on p__ _ _oid _d _ h_ _id __olo_ _d changes _
bra_ mo_me_ _ _ce _ 2002). For _rds, _e Na_ _ewed e_ng _c_ data _r
p_c_or_e e_e _ _s. Based on sm_es _ M_b et _. _00_ of_e e_ __e
ion on t_d _cfi_ _ b_ qu_ c_ck_ _e Na_ W_osed _ __ _L _ _
_rds of 0.00162 m__ T_le 7-12 presents _e _ges of _e modded e_os_ _ _e _
__ _ and _r caEd_ed h_a_ quofiems based _ _e USAC_ _l_i_ _s
_d _e _d _ction T_s. _e m_d c_cd_s _ _d _ _ac_ H 13-1.

_e HQ _lues _ _x_ _e _ __e _ ff_e _id __ is
c_d _ en_m _cfly rd_ed m m_n_e _ _ __s.
_ 7-_2. Compa_son of _er _ $_p3_ Ch_n_ D_y _ke and H_a_ _uo_ _r P¢_h_m_

Ex_osura _r _p_n_a _ldl_ _ El Tore IRP Sit_ _

_DI D_
S_I EP_ CDI S_I CDI _ant I_e_b_e Inges_on NOAE_

Repmsen_vo _5% UCq Inoesfion I_n Inges_on Sum _d T_ Ha_
Spedes _ d_ (mffko_a_ __ __ __ (mffko_a_ Ouo_e_

T_ _d _ _, _ and _p_u_ _d_ _S_ 200_

Deer Mouse 0.0_ _000177 2.05 0.00728 2.06 0._ 3

Ornate Shrew 0.087 0.00015 0.235 0.0157 0_5 0._ 0_

M_ Do_ 0.087 0.000735 3.19 0 3.19 1.3 2

W_m Meado_a_ 0.087 0.000831 1.26 0.0077 1_7 1.3 1 ( \i
T_ Based onT_ _d _s_on _ _ _) _ _b _ _m_ _ _ _ _ _ _ \_ o/

Deer Mouse 0.087 0.000177 Z05 &00_8 Z06 &00119 2000

Ornate Shrew 0.087 0.00015 0.235 0.0157 025 0.00128 200

M_m_ D_e _087 &000735 3.19 0 3.19 0.00162 2000

_m __ 0.087 0_00831 1,26 0.0077 127 0.00162 800

% = pe_
CDI = chm_c d_ _ke
EPA = Uni_d S_s En_mnmen_ Pm_on Agency
EPC = _m p_ _n_n_n
m_g_ = m_mms _r _mm on a d_ _ _ p_ day
m_g dw = m_gmms _r _mm _ a d_ _ ba_s
N_EL = nm_d__e_
T_ = _id_ m_mn_ _e
UCL = upper _n_ I_
USACHPPM = Uni_d S_s A_y Ce_ _r He_ Pmmo_on and Pm_ Med_ne

7.3A Risk Charaetedza_on

Z& < 1 SURFACEWATER

Po_nti_ 6sk to aquatic li_ in sur_ce water at IRP Site 1 is _c_ed for severalCOPCs _ surface
wate_ Alum_um and barium have HQs of 1 or gre_er _ the IRP SRe 1 Ephemeral Pond watt.
Downgra_ent of the site, copper had an HQ of 1 _ _e _scharge/runoff water.
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\ _ &• 2 SEDIMENT

) The _ 2, _ep 3a ri_ c_l_ons _r _dim_t _ing Re 95 pe_e_ UCL _r _e o_y COPC
mm_n_g from _e SRA (mercu_) m_ked _ an HQ of less Ran 1. Them_m, no COPCs mm_n
_r Re _dim_t med_m of Re Ephem_ Pond.

L&&3 S_L

_he _Howing _g_ meals _ _rfa_ _ have HQ v_ues _eater Ran 1 a_ _e Ti_ _ S_p 3a risk
c_culat_ u_ng NOAEL-based TRVs and PmUCL-_gge_ed 95 pe_e_ UCL EPCs: be_llium,
cadm_m, coppe_ lea& me_ury, nickel _um, and _nc. This _c_ Rm _ey have the
potential _ cau_ adv_ effe_s _ _estfi_ wil_ife _dN_u_s _ IRP S_e 1. Di_u_h_
peNNorme and _o_ns Mso have HQ vMues RN exceed 1 a_er the _er 2, S_p 3a evMuation.
Became Re EPC is b_ed on a h_h_ _ewed d_a _g Re EPC is l_e_ ovemstim_ed. A_imon_
to_l xylene_ and 2N_iVo_ene Mso have HQs R_ exceed 1, b_ the HQs am based on us_g
maximum reposed concenVatio_ as the EPCs, wNch ov_esfim_es exposure and ris_

The risk from exposure m me_uw _ the soil is driven by Ngh concenVations _.6 and 10.6
_up_c_ mg/k_ _und _ samNe _cation HA-09. The risk _om exposure to cadmium, coppeg
_a_ n_kd, _Mum, and Nnc _ driven by high concentrat_ns _und _ a deNh of 3 _ _ sample
_c_ns 01-T23 and 01-T33. The Nghe_ concen_ation of _m_u_lp_hM_e was Mso detected _
_mNe lccation 01-T23 (at 1.5 _et). Be_llium was _und mils maximum con_mraticn _ a depR
of 5 _ m samp_ _c_n 01-DP23.The Nghe_ p_chlorate concenVation w_ identified _ a de_h
of 6 _a _ samp_ _cation T-34.

For 23,_8-TCDD TEQ (mammal), _e BERA risk cNculations _r Re om_e s_ew (HQ=5) and _e

_ deer mouse (HQ=_ _e b_ed on NOAEL_ed TRVs. S_ no endangered mammas am known
_/ _om _e are_ a LOAEL-based TRV can be used to estim_e a _w-effe_ HQ _ assess _sk _ the

popdation _v_.

The Noavailabfli_ of _o_ns _ sNl may Mso be ovemstim_e& L_ge o_aNc mobcu_ _ch _
dioxins/Nrans, b_d tightly wRh o_anic ma_er _und _ natural soil and may not be gen_N_
Noavailabb. TNs may resuk _ an over eaim_n of risk from d_x_ exposure.

Also, the BERA risk cNculations of _oMns _r the om_e s_ew (HQ=5) and the deer mouse
(HQ=2) _e based on Re PmUCL_ommended 95 pemem UCL _0000673 mgik_ soil
concenVatiom This vNue is driven by devNed concenVations detected _ two out of 11 surface soil
samples anNyzed _r Nox_ _ Phase H RI Tier H trench _cations 01-T23 and 01-T33, _c_ed _ a
depth cf 3 _et.

For smNl mammN_ coppe_ nicke_ and Nnc HQ values equNed or exceeded 10 us_g NOAEL-
based TRVs. For bkds, coppe_ and dim_u_h_NNe HQ vNues equNed or exceeded 10 _g
NOAEL-based TRVs. 2he c_onic dai_ intake cf these _ chemicals may cau_ _n_ceptaNe
adverse effects _ _dividuN bkds and mammNs.

L & 4.4 ASSE_MENT OFNo_-THREA_NED ORNON-ENDANGEREDBtRD ANDMAMMALPOPU_ _ONS

The _ma_en_ C_ifom_ _ml _atcatc_r is _ial_ _ _rage _ Re CSS h_imt. Typical_
gnatcatc_ Oean h_s and art_opo_ _om _e CSS _g_ation _e _rally not uound _ed_s.
The Fe_ral_ m_on_ _ns_ve _cms wren _rages _ a simil_ _n _ Re CSS. As a ms_L

\ Coa_ Cali_m_ gn_c_s _e n_ l_e_ _ be exp_ _ IRP S_e 1 COPCs _ norm_ _ed_g

- _ ,_ _dan_ma dcdv_ies _dLOAEL-anb_edd mammMTRVpoSpulationas.m m°reAttachme_aPs_°Pri_eHt°5._ssestS_ougthhe HRm5at_7pm_tm° n°_threat_t_heLOAEL_r
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based bkd and mamm_ T_s _r _1 soil COPCs _ Append_ H T_les 3-4 to 3-7 _th HQ v_ues _ -.

exc_d_g 1. The p_e_ fi_ (i.e, H_ _ wi_l_ _om _e _ 2 COPCs _s _c_c_ed _g \ _
LOAEL_ed T_s _d 95 pe_e_ UCL EPCs _tim_ed us_g _e _U_ _. A_c_s
H 8-7 _u_ H 8-10 p_ expo_ emerges _d HQ vflues _r _o_ a_sme_ endpo_
_d COPCs _ NO__ HQ v_ues _ exceed 1 _ Append_ H Tab_s 3-4 to 3-7. T_le 7-
13 _mm_s _e finMHQ v_u_ _g _e 95 p_ UCL EPCs _d __ T_s.

Table 7_3. _n_ HQ _l_s _r Si_ 1 Using __d _ _r Pm_c_on _
R_m_n_6_ Wi_l_ Popula_ons

95 P_ We_em Moum_g Logge_ead
UCL Om_e Shrew Deer Mouse Me_o_a_ Dove Shake

Chem_ _k_ HQ HQ HQ HQ HQ
__ _Q -

Mamm_ 0.00000673 <1 <1 NA _ NA

__ _Q - _ 0.0000128 NA NA <1 <1 <1

T_ _ 98 _a_ 8 7 50 30 <1

A_m_y 130_a_ 30 20 100 10 <1
Be_m 1.30 <1 <1 <1 <1 <1
Cadm_m 9.16 <1 <1 <1 <1 <1

Copper 862 3 2 2 <1 <1
Me_u_ 0.507 <1 <1 <1 <1 <1
N_kel 12.5 1 <1 <1 <1 <1

Pe_h_ 0.0876 <1 <1 <1 <1 <1

Se_nium 2.12 <1 <1 <1 <1 <1

_nc 1,560 <1 1 <1 <1 <1

2__ 7 <1 <1 8 10 <1 i

_m_a_e 22 <1 <1 3 1 <1 _ _

Bo_ _di_s HQgm_ _an 1
NA = n_ _p_
UCL= upper_n_ I_
mg_g= mg_mms per _gmm
HQ=haza_ qu_e_
_8_CDD TEQ = _3_,_h__ W_ __ qu_

The pmemi_ risk 0.e., HQ) _ _e _p_n_e _ _e_ we_ _c_c_ed us_g LOlL-
based T_s _d __ m_um EPCs Ohe lesser of _e 95 percent UCL of _e me_,
_tim_ed _g _e PmUCL _; _ _e m_um __o_. _ 2 HQs _r _1 _
receptors o_y exceeded 1 _r _o COPCs _ we_ detected _ more _ 10 suite sam_es across
the _ _he m_mum numb_ of s_s _r __ of a 95 percent UC_: HQs _r copper
ranged _om 2 _ 3; _d HQs _r _u_h_e _ged _m 1 _ 3. _e 95 peseta UCLs _r
copper _d _b_l ph_e _ skewed upwa_ by a s_Oe h_h detection _ e_h d_a seL
Comparison of _e 95 p_m UCLs _r these _o COPCs to _e_ me_s sugge_s _ the _e
EPCs _e _e_, _d _us _e HQs _ _t_ _r _e _o COPCs.

A__ HQs _r _p_m_e _ce_o_ we_ c_c_med _r COPCs _ w_e d_e_ed _
_w_ _ 5 p_cem of s_s _g _e_ m_um d_d __ _c_ _e we_
_wer th_ 10 detections _r _ese chem_s. O_y t_ee of these COPCs had HQs _e_er th_ 1;
HQs _r _ony _ged _om 10to 100; HQs _r to_ _enes _ged _m 7 to 50; _d HQs _r
2_d_m_e r_ged _m 8 _ 10. The revved HQs _r _y _ _n _ _e m_um
_n__ of 103 m_g (ne_ highe_ 18.8 m_ among 5 __s _m 143 s_p_. The -
HQs _r to_ _enes we_ driven by the m_um _n__ of 98 m_g (ne_ highe_ 5A , /
m_ among 3 detections _m 168 s_s. _e HQs _r 2_ni_m_ were driven _ _e _"
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maximum concen_ation of 7 mg/kg Oe_ _ghe_ 1.6mg&O among 6 detections from 147 _mples.

') o_TheHQSand ov_esfima_for_ese threetheCOPCSavemge expo_represent_e_m _ theeXpos_e_tea_eand_CationSthusthe risk to°f the _cepm_maximUmacrossdetecfionthe
enti_ Nte.Because of thNr _w frequency of deletion and limited Nstribution, expos_e of wildli_
m the_ t_ee COPCs _e nm fikdy m av_sdy effect wildli_ popdations at IRP Site 1.

Because of the ove_imation of bioaccumulation of phthN_ _ the _od chN_ the risk _om
expos_e _ _m_u_l phthNate is expe_ed to be accepmb_.

_ & _ 5 DISTR_URON OF TIER 2 HQ EXCEEDANCES ACROSS IRP SITE1

Figure 7-2 shows the distribution of chemicals with concen_ations that exceed Tier 2 LOAEL-based
so_ screening values (Tier 2 HQ exceeds 1) (see c_culation of soil concen_ations with an HQ equ_
to 1 in A_achment H-12). The exceedances are centered around the former disposal _enches (T14,
T15, T17, T20, T23, T33, and T34). This area does not include the CSS habitat that _ found on the
_oped hillsides of the bowl_haped IRP SRe 1 (Figure 7-2). Although concen_ations of several
individual metals may exceed a LOAEL-based screening HQ of 1 in the cen_al pa_ of the rite, the
risk eaEulation is based on the EPC across the entire _te represented by the 95 percent UCL and not
on the exposure at these individual location_

7.3.5 Con_u_onsof Tier2, Step3a BaselineEcolog_ RiskAssessmentProcess •

Although potenti_ risk to aquatic fife in surface water at IRP S_e 1 _ indicated for two COPCs
(aluminum and barium) in surface water within the Ephemeral Pbnd, concen_ations of these COPCs
are not at leve_ that are fikely to cause adverse effects to the ephemeral aquatic communitypresent.
The aquatic fife criteria that were used in the ecologic_ SRA and BERA comparisons are for all
aquatic life and are exVemdy conservative in nature. Given that ephemeral habitat species are wd_

\) adapted to environment_ ex_emes, and that a seemingly viab_ and reproducing aquatic community
/ 0n_uding Riverside fairy shrimp) exi_ed in the Ephemeral Pond during the sampling period, the

conclu_on mu_ be made that aluminum and barium do not pose risks to these aquatic _fe receptors
in the IRP S_e 1 EphemeralPond.

Exposure to chemicMsin sediment at the IRP S_e 1 Ephemeral Pond does not present a fignificant
threat of adverse effects to benthic receptors (based on refined exposure assumptions for sedimen0.

The potential risk 0.e., HQ) to the representative wildlife receptors for exposure to chemicals in
surface soil at IRP Sffe 1 was recMculated ufing LOAEL-based TRVs and reasonable maximum
EPCs. Tier 2 HQs for all wildlife receptors only exceeded 1 for two COPCs that were detected in
more than 10 surface samples across the rite: HQs for copper ranged from 2 to 3; and HQs for di-n-
butylphthalate ranged from 1 to 3. The 95 percent UCLs for copper and di-n-butyl phthalate are
skewed upward by a Mnglehigh detection in each data set. Comparison of the 95 percent UCLs for
these two COPCs to the_ means suggests that the average EPCs are overestimated, and thus the HQs
are overestimatedfor these two COPCs.

Ad_tion_ HQs _r _present_ve recep_ were calcd_ed _r COPCs in s_ace s_ th_ were
detected in less than 5 percent of samp_ ufing the maximum d_ected concen_ation because there
were _wer _an 10 detections _r these c_mic_. _ three of these COPCs had HQs _e_er than
1: HQs _r ant_o_ ran_d from 10to 100;HQs _r _t_ x_enes ranged from 7 to 50; and H_ _
2_o_uene _nged from 8 to 10.The HQs _r these t_ee COPCs represent the e_osure _ the
_c_ons of the ma_mum detection o_ and overestim_e the average e_osure and thus the risk _
rec_ across the entire _te. Because of thor _w frequency of detection and fimited _s_b_on,

_t e_os_e _ _1_ to these t_ee COPCs are not like_ to avers_y e_ct wil_ p_ons at
_ S_e 1.
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The resuks of the ecNoocM SRA and BERA ev_uafion suggest th_ chemicals reposed _ soil are
not like_ to adversely effect wildlife populations at IRP Site 1, _though some _du_ plato and : ,
_ve_ebrates, if cNoc_ed with the ma_mum reposed detections of some chemicals, may suffer \
fom advise effects. - /

7.4 SUMMARY AND CONCLU_ONS

This ERA w_ conduced _ ord_ _ ev_u_e _e p_enti_ threes _ ec_o_c_ receptors fom _-
rd_ed COPCs d_ec_d above risk-based _ening criteria. Soil, _ment, and sur_ce w_
samples w_e colE_ed and an_yzed _r VOCs, SVOC_ hydrocarbons, ex_osives _dues,
p_c_or_ gen_ _o_n_ and m_

7.4.1 Tier1

Ti_ 1 _c_o_cM SRA), _ep 1 _uded a habi_t assessment, con_minant _entification, _cep_r
and pa_way identification, and m_ciU eva_ation. Ti_ 1, S_p 2 _c_ded exposure _timation
based on conservative _sumptions. Risk was _en esfimmed by comparing the men,specific
exposurepoim concenVationsm conservative, sc_en_g-levd, me_speNfic _reening value_

The _suRs of _e Ti_ 1 a_essment for surface w_ _c_ed _ _ur m_Ns (aluminum, barium,
copper and mercury) exceeded _mening values for aquatic li_ receptors. The resul_ of _e Ti_ 1
assessment _r Ephemeral Pond chemistry, seNment _Nc_ed _at me_ury exceeded Rs _NeNng
value _r benthic receNors. The concen_ations of _ur VOCs, three SVOC_ and 16 m_Ns _
surface soil exceeded _e Ti_ 1 _eNng vahes for _rect contact _r te_estriN ecNoNcN
_ceptors. Therefore, the _ failed _e ecNoNcN SRA, and surface wNe_ segment, and soft
pathways requ_ed further evaluation _ a BERA.

7A_ Tier2 \

_ 2 _ERA), _ 3a _ _e same represen_tive _e_e_ e_e pathw_ _d TRVs, _
_fined e_e assumptions _ more _c_y _timate _e p_ent_ ri_ _ ecdoocfl _c_t_s
_om CCPCs that fail_ t_e c_se_ _ 1 scr_ning proces_

The p_ent_ risk 0.e., HQ) to _e repr_ti_ _l_i_ _ceVo_ _r _posure to _emicals _
surface s_ _ IRP SRe 1 w_e _e_c_ed ufing LOAEL-based TRVs and __ ma_mum
EPCs. _er 2 HQs for aH _ldlife _V_s o_y e_d 1 for _o COPCs _ w_e d_e_ed _
more than 10 s_ce _mp_s _ss the fi_. HQs _r co_ ranged fom 2 _ 3, _d HQs _r _-
bu_ph_a_ ran_d _om 1 _ 3. The _ _t UC_ _r c_r _d _u_l ph_e are
s_wed _w_d by a MnOe_ d_ection _ _ch da_ s_. Comp_n of_e 95 pe_e_ UCLs for
_e_ two COPCs_ _r means sugges_ _ _e average EPCs are overestimated, _d _us _e HQs
are _ere_mated _r _e two COPCs.

Ad_fionN1NHQs _r Npresen_tive mceNo_ were cNcMa_d for COPCs _ we_ demaed _
_w_ _an 5 pe_ent of samp_s u_ng ma_mum demaed concen_ationsbecause_ere w_e _wer
_an 10de_ctiens_r _e_ chemicals.On_ threeof _e COPCshad HQs _e_ _an 1:HQs_r
antimony_nged from 10 to 100; HQs _r totN xylenesranged fom 7 to 50; and HQs for 2,4-
dini_otoluene_nged fore 8 m 10.The HQs cNcd_ed for _e 3 COPCs_pr_em _e exposure_
the locationsof the maximumdetectionoNy and ove_stim_es the averageexposure and _us _e
risk to _ceptors across _e entire Nte. Becauseof _r low frequencyof detectionand _mi_d
Nstributiomexposureof wilNi_ to _e three COPCs_e not like_ to adve_dy effe_ wilNi_
pop_afions_ IRPSRe1.
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\ 7A_ Con_u_ons

J The resuhs of the Tier 2 _mem _cmed thin COPCs reposed _ surface w_er and _diment _
• e EphemerM Pond are not l_e_ to cause adverse effec_ to _e ephemeral aquatic and be_c
commu_U presen_ _us no _her evMumion _ necessa_ to protect aquatic or benthE ec_ooc_
_ce_s _ She 1.

The _s_ of _e eco_c_ SRA and BERA ev_uation suggest _ COPCs _po_ed _ soft _e not
l_e_ to adv_ effect wil_ife pop_ations _ IRP Ske 1; _ough some _d_uM plant and
_ve_ebr_es, ff p_ where the maximum _po_ed concen_ations _e _c_e& may suffer _om
adverse effects. No _her ev_uation is necessary _ prote_ aqu_, ben_ic, or _es_i_ eco_c_
_ce_s m IRP She 1.
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\ 8. Muni_ons and Explosives of Concern Risk Assessment
". The exp_s_es salty risk _ IRP She I has been evMu_ed in accordance wi_ the imefim R3M

G_dance (DoD 200_. Exp_sives safety risks are p_med _ quNitatNe _rrns us_g a scNe _
ranges _om A 0ow_ risk) m E (higher risk). The estimation me_cds have been deve_ped primarily
to charac_fize risks to _dNiduN human receptors. The MEC risk has been evNu_ed for each of the
four are_ investigate& No_hern EOD TrNn_g Range, Sou_ern EOD Tra_ing Range, Buffer Zone,
and Range Perim_. Each area was evNu_ed us_g Ne _How_g three risk N_o_: Accessibility
A_essmenL Ov_all Hazard A_essmenL and Exposu_ A_essmem. Fcr purpos_ of tNs risk
evNu_n, R is _sumed (based on the assumpticn of a Federal agency-to-Federal agency transfer of
IRP S_e 1 to the FBD _ _e ovem_ land use wi_in the four a_as of IRP SRe 1 will remNn
consNtent wi_ pa_ EOD _a_g activ_es. For a summary of risks preened be_w, see Table 8-1.

8.1 NORTHERN EXPLOSWE ORDNANCE D_POSAL TRAiNiNG RANGE

The Northem EOD Tr_n_g Range was _e she _r _e m_ofity of _rm_ EOD training activit_ _
efidenced by the magnitude of MEC-_lated mNefiMs, esmblNhme_ of permanen_mi-permane_
demNNon _astrucm_ _.g., subsurNce firing wi_, _ew_g gands with s_g scopes, and
obvious demNNon pits), and the conftrmation of MEC in this are_ Other e_dence _und _c_ded
burn pi_ po_ u_d _ training activities.

A¢ce_ibNty Asse_meuL Based cn be_ professionN judgment, migratien of MEC is po_ible ov_
a _ng period of time and through _cu_ing namrN even_. Surficial soil moveme_ could cause

. migration ofMEC _ may be buried _ shM_w dep_s. The level of activity, based on antic_ed
land us_ will be moderate _truNon with ground _smrbances expe_ed up m 2 Let bgs. The

_ acce_flity sco_, based on the exp_s_es salty risk tool is 5 on a scMe of 1 to 5 (_west _
/_ _ghest). ReLr to A_achme_ E ofAppend_ C.

Overa_ Hazard Assessment Four MEC Rems (one of which contained a mass exNos_n
compoun_ we_ _cove_d _ the No_hern EOD Tra_g Range during the fidd _vestigation: one
_ch-_ng flex-l_ear shaped charg_ two 40mm ca_ridge c_gs wi_ prime_ and 025_ound of
smoke_ powd_ (see Figure 4-1). The MEC _ems we_ _cove_d on the surface and _ a deNh of
12 _ches bgs. A totM of 409 MD _ems were _cove_d between the surNce and 96 _ches (8 Let)
bgs. MD is _e_ (nonen_geti_ and does not pose an explosives _Lty risk. The presence of MEC
sugge_s _e p_entiN _r addNonN MEC _ tNs arem The _nsNvity of Ne types of MEC recovered
is _w (unfuzed) and the exNosNe fillers we_ _ small quantit_s 0ess _an 0.5-pound each_
Howeveq _e hazard _o_, based on the exp_Nves salty risk tool is 5 on a _Ne of 1_ 5 0owe_ m
Nghest). This is due m _e p_nce of Class/Division 1.1 _xNosN_ (mass exp_Non). Refer m
Attachment E of AppendN C.

Exposure Asse_menL Based on be_ proL_nN judgmem and antic_ed land us_ _e _equency
of entry _to _ a_a _ expe_ed to be occasionN (2 to 8 entries per month). MEC density, which
was compmed by dNiding _e _c_age of _e No_hern EOD Tm_g Range by _e _ml number of
MEC foun_ N antic_ed to be less _an two MEC _ems per acre. The intensity of actMty is
expe_ed to be moderate (_ss than or equN to sN hours per entry) and portability of MEC was
defined as easily portab_ s_ce mo_ Rems found _ this area were stuN1(i.e., less _an 5 pounds
each). The exposure _ore, based on the exOosN_ salty risk tool is 2 on a scNe of 1 to 5 0ow_t m
_ghest). Refer _ Attachment E, A_pend_ C.

_ Overa_ Exp_s_es Salty Risk Asse_menL The overall ex_os_ _ty risk _r the No,hem
_ EOD Tr_ng Range, based on the exp_s_es salty risk tool _ cham_ed as Ex_os_e SaLty

_. ' Risk "E" (higher risk). ReLr m Attachment E ofAppend_ C.
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8.2 SOUTHERN EXPLOSWE ORDNANCE DISPOSAL TRAIffiNG RANGE . \
, /The So_hern EOD Tra_g Range com_ned some of _e form_ EOD _n_g a_, b_ _ a _

much smear sc_e _an the Northern EOD Training Range, as evidenced by the absence of MEC, '
sm_l quashes ofMD, and the lack ofv_u_ evidence of buri_ phs.

Accesfib_ty A_smenL No MEC _ems w_e _cov_ed during _e field investigation of _e
Sou_ern EOD Trai_ng Range. Howeve_ _e po_i_ do_ e_ _r MEC _ be pr_ent, b_ _ a
much lesser degree _an _e No,hem EOD Trai_ng Range. Based on be_ pro_n_ judgment,
migration of MEC (if p_nt) is pos_ble over a _ng period of time and through _curring na_r_
even_. Surficial soft moveme_ could cause migration of p_enti_ MEC _ may be buried _
sh_wdep_ The bvel of acti_, based on antedated land us_ will be moderate _trusion wi_
ground dis_ances expec_d up _ 2 _ bgs. The acce_i_ _o_, b_ed on _e exp_s_ safe_
risk _ is 2 on a sc_e of 1to 5 0owe_ to _ghest). Refer to Aaachment E of Append_ C.

Overa_ _azard A_smenL No MEC hems were _cov_ed during the field _vestigation of the
So_hern EOD Training Range (_e Figu_ 4-1); howeve_ 26 MD kems w_e _cove_d between _e
surface and 24 _ches bgs. MD _ _e_ (nonenergefic) and does not pose a sa_ ris_ howeve_ k
does _c_e _e po_i_ _r MEC. Based on the types of MD _cove_d _ the Somhem EOD
Training Range (i.e, 20mm and 40ram expended cartridge cas_gs), potenti_ MEC (if pr_ent)
wou_ mo_ fike_ con_ of _e _pe th_ wou_ produce mass fi_ or m_or blasL These _pes of
MEC are cons_e_d low _nshivi_ Onfuze_ and w0_d mo_ l_e_ occur _ sm_l quashes (l_s
than 0.5_ound each). The hazard scor_ based on _e exp_sN_ _ risk tool is 3 on a sere of 1
_ 5 (_we_ _ _ghest). Refer _ A_achme_ E of Append_ C.

Exposure Asse_menL Based on be_ pro_n_ judgmem and antedated land use, the frequency / \

°(fbecauseentry_tn°° MEthciS_eitaem_wee_xpe_eredcove_dm)bei_ccasi°naalntic_ate(dtw?obte° lesesig_thaenn_ietv_oPerME_°nth)it"emspeMrE_c_d.ens_he ___
intensi_ of activi_ is a_ed _ be moderate (less _an or equ_ _ s_ hours per e_) and
portab_i_ of MEC was defined as easi_ po_ab_ _nce mo_ kems _und _ the she we_ sm_l (less
than 5 pounds each). The exposure sco_, based on the exOos_ sa_ risk tool _ 2 on a sere of 1
to 5 0owe_ to _gh_ 0. Rear to A_achment E ofAppend_ C.

Overall Ex_os_ Sa_ Risk Ass_smenL The ov_l ex_os_ _ risk _r _e Sou_em
EOD Trai_ng Range, based on _e explosives sa_ risk tool is charac_rized _ ExplosNe Sa_
Risk "A" 0ower ris_. Refer _ A_achrnentE ofAppend_ C.

8.3 BUFFER ZONE AND RANGE PE_METER 0NSIDE THE FENCE)

_he Buffer Zone and RangePerimeter (area within the perim_ _nc_ con_ed _ck-ou_ from_e
_rmer EOD _aining activ_es, as ev_enced by _e sm_l quam_es of MEC-_lated mmerifls/scmp
_cove_d dur_g the field _vestigation. No MEC Rems were recovered during _e field
hvestigatio_ and them w_ no evidence of buriMphs.

Aceesfib_ty Asse_men_ MEC Reins were not _cov_ed during the field _vestigation of _e
Buffer Zone and Range P_im_ (_ea _s_e the _nce 1_; howeve_ the p_emhl does efi_ _r
MEC to be presenL bm to a much lesser degree _an the Noahern EOD Training Range. B_ed on
the be_ pm_sfionM judgment, migration of p_entifl MEC (ff p_nt) is po_E ov_ a long period
of time and through _cu_ing natural even_. Surficial soil moveme_ cou_ cause migration of
p_enti_ MEC th_ may be buried _ shrew dep_s. The level of activi_, based on the be_ "
pm_n_ judgment and antic_ated land use, will be module _tru_on with ground _s_ances i )
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\ up to 2 _et bgs. The _1_ scor_ based on the ex_N_ _ fi_ tool N 2 on a scNe of 1
/ to 5 (_we_ to _e_. _ _ __ E __ C.

Ove_ H_ _s_smen_ No _C Rems were recovered during _e field _ve_g_on of _e
Burr Zone and Range Perim_er O_a _side _e _nce 1_ (see Figu_ _1); howeve_ 165 _
_ems were recovered _een the sur_ce _d 12 _ches bgs. _ is _e_ Oonene_) _d does
n_ pose a safe_ ris_ howeve_ _ does _c_e _e p_e_i_ _r _C. Based on _e _pes of _
recovered _ t_s area dung _e field _ve_g_on, p_e_l _C _ prese_ wou_ most l_e_
cons_t of _e _pe th_ word produce mass fire or m_or blasL _ese _C _pes have low
sens_v_ _n_ze_ _d wou_ most fike_ occur _ sm_l quam_s 0ess _ 0.5@oundeachL The
h_ard scor_ based on the ex_os_es sa_ risk tool is 3 on a sc_e of 1 to5 0owe_ to _e_.
Rear to ARac_ent E ofAppend_ C.

Exposure _sessmenL Based on the best p_n_ judgme_ and antedated _nd us_ the
_e_en_ of en_._o _is _ea is e_e_ to be occa_on_ (_o to e@t e_ries per mon_). _C
dens_ Oecause no _C was recovere_ _ _t_@ated to be less th_ _o _C _ems per acre. The
_en_ of a_ _ a_c_ to be m_erate (less than or equ_ to _x hours per e_.
Po_H_ of _C was defined as easi_ po_b_ s_ce most _ems _und _ _is area were sm_l
(less _ 5 poun_ each. The e_osure score, based on _e exp_sNes sa_ risk tool is 2 on a sc_e
of 1 to 5 (lowe_ _ _e_. Rear _ A_c_ent E ofAppend_ C.

Ove_H Ex_os_es Sa_ _ _sessmen_ _e overall e_osives sa_ risk _r the Burr Zone
(_u_ng the area _s_e the R_ge Perim_er _nceL based on _e ex_osNes sa_ risk tool is
_acte_ as E_s_e Sa_ _sk "_' (_wer ris_. Rear to A_c_ent E __ C.

\

) 8.4 _ P_mu_r_a (Ours_ rn_ F_c_)
The Range Perim_er outside of _e per_e_r _nce cont_ned kick-outs from the _er EOD
_ai_ng a_k_s, as evidenced by _e sm_l _a_s of _C-relat_ materials/MD recovered _
the t_ee _eas _ve_ig_ed (see Fibre 4-1). No _C kems were _covered dur_g the field
_ve_g_o_ and there was no e_dence of buri_ pks. Based on the pa_ems of _ _c_ed o_s_e
of the perim_er _nce, _o_ed open _open d_on_n acfiv_es m_ have occu_ed _ _e past
on the ou_r edges of_e Nonhero EOD Tra_g Range or _ open _eas of_e Burr _ne.

Acces_b_ _sessmenL No _C items were recovered during _e field _ve_n of _e
Range Pefim_er (area o_s_e perim_er _nc_; howeve_ _e p_e_hl does e_st _r _C to be
presenL but to a much _sser de_ee than the No_m EOD _n_g Range. Based on the be_
professional j_e_ m_r_on &p_e_ _C (ffprese_ is _e over a _ng period of time
and _ou_ recu_ng na_ events. Su_c_ soil moveme_ cou_ cause mf_ation of po_
_C _ m_ be buried _ Sh_ow dep_s. _e _vel of a_v_ based on _e be_ pro_n_
j_ent and _t_ l_d us_ _11 _ m_erate _sion _th _ound d_ances e_e_ up
to 2 _et bgs. The acce_ sco_, based on _e e_osives safe_ risk _ol _ 2 on a sc_e of 1 to 5
(_we_ _ _e_. Rear to A_ac_ent E __ C.

Ove_ _rd _se_menL _ere were no _C kems recovered during _e field _vesfig_ion of
• e Range Perim_er (area o_de _eter _nc_; howeve_ 176 _ kems were recovered
_een _e surface _d 10 _ches bgs (see F_ _1). _ is _e_ __dou_ and does not
pose a safe_ fis_ howeve_ k does _c_e _e p_e_ _r _C. B_ed on _e _pes of _

, recove_d _ t_s _e_ p_e_l _C _ wese_ wo_d most l_e_ consist of _e _e th_ would
produce mass f_e or _nor blas_ These _C _es have low sens_v_ On_ze_ and wo_d most

I l_e_ occ_ _ sm_l _antit_ (less th_ 0.5_ound each. The M_rd scor_ based on the e_s_es
./ sa_ risk _ol is 3 on a sere of 1 to 5 0owe_ _ _e_. _r to A_c_ent E ofAppend_ C.
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Exposure AssessmenL Based on the best pro_nN judgment and antic_ed land us_ the \
_equency of entry _to th_ a_a is expe_ed to be occa_onM (two to eight entries per momh) due to \.
the ex_em_y _eep grade _om the nearby freeway to the no_h, and the lack of pede_dan access on -'
cr near the freeway. MEC density (because no MEC was recove_d) is antedated to be _ss than two
MEC Remsper acre. The _tensity of activity is antedated to be moderate 0ess than or equN to six
hours per entry). Portability of MEC was defined as easily potable since mo_ Reins found in tNs
area were smNl 0ess than 5 pounds each). The exposure score, based on the exp_sNes safety risk
tool is 2 on a scNe of 1to 5 (_we_ to Nghest). Rear to A_achment E ofAppendN C.

Overall Exp_ws Safety Risk AssessmenL The overall ex_osNes salty risk for the Range
Pefim_er (outs_e the perim_er _nc_, based on the exp_s_es salty risk tool (A_achment E), is
characterized as Exp_s_e Salty Risk "A" (_wer risk).

8.5 SUMMA_ _ MEC _SKS

Based on the _ of _ur sa_o-move _C _ems _ the No,hem EOD T_ng R_g_ as
well as the _ve_ of 776 _ _ms _om _1 _ _ve_ig_n are_ _e No_em EOD T_ng
_g_ Southern EOD _a_g R_ge, Burr Zon_ _d _ __ k is e_im_ed th_ the_
are less than two sa_A_move energ_ed _C _ems p_ per acre _ _ Ske 1. _C risk was
evNu_e_ based on the s_g resuR_ _r _ _ur areas, as_m_g _ the _e_l l_d use w_
the _ur _as of _ Ske 1 _11 _m_n con_ent _th pa_ EOD _ng acfiv_. Each _a was
evNu_ed us_g _ee risk _o_ - _I_ a_smenL _NI _d __ _d _po_m
as_mem. Tab_ 8-1 presents the summ_ of risks. The e_ty risk world be higher _r a_
a_ty th_ resuks _ more l_d _s_ th_ the l_e use _o due to higher p_e_M _r
encou_edng _C Rems.

_e _1: Summa_ _ Mun_ons an ExNos_es _ Con_m _s_ \. _ _

I_e_g_ A_a __ ___ve_llHaza_ A_smen_Xposu_ Ove_ ExNos_es Sa_ _

No,hem EOD Tm_g Range 5 5 2 E

So.hem EOD _n_g Range 2 3 2 A

Burr Zone and Range Pedm_er 2 3 2 A
0ns_e _n_

Range Pe_m_er 2 3 2 A
_de _nc_in_

N_:
EOD =. Exp_s_e O_n_ D_pos_

_S_ _ A _ E, _we_ _ h_he_ _s[
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i 9. SummaryandConclusions
'. Prior m the Phase H RI, several _vestigations were conducted _ IRP SRe 1, each addm_g a

partic_ar en_mnment_ me_um or p_enti_ contam_ant _ the ske. Ph_e H RI fie_ a_
addressed s_L _diment, groundwateL and surface w_eK and mgeth_ with the _sdts of previous
_vestig_ns, provide a commie a_sme_ of the nature and exte_ of co_am_ation _ 1RP Ske
1. Th_ del_eation of the nacre and exte_ of contamination profid_ a b_is _r the ev_uation of
risk m human heath and environment.

9.1 SUMMARY

9.1.1 Natu_ andE_ent of Con_minaUon

The nacre and e_ent of MEC and chem_ con_m_ation of v_us envkonmen_l medi_
_ud_g _il, _men_ _oundwate_ and s_ w_ w_ cha_eri_d us_g the da_ cohered
during fidd _fi_ti_ _ _ppo_ of the Ph_e H ILl,_ wall _ _om pmfious _vestigations.

&1.1.1 NATURE AND EXTENT OF MUNITIONS AND EXPLOSIVES OF CONCERN

Four Sa_4o-Move MEC items and approxim_ely 5,000 pounds of MD were recovered during MEC
fidd _vestigations _ IRP Ske 1. MEC was recovered _ the No_hern EOD Tr_ning Range and MD
was _covered _om _1 the rem_n_g potions of the sRe investigated _du_nff the Southern EOD
Train_g Range; the Buffer Zone lo the no_h, no_hwest, and southwe_ of the No_hern and
Southern EOD Trai_ng Ranges; and from the Range Perim_e_ The maximum depth _ whEh
MEC/MD was recovered _ IRP SRe 1 was 8 _ bgs.

_ & 1.1.2 NATUREANO EXTENT OF SO_ CONTAMINA_ON

Soil _ve_ig_ns performed _ IRP Ske 1 may be d_ed _to two parts - inve_ig_ions of a 33-
acre area _c_ed _ the southern part of the s_e (_ suppo_ of a SR_Specific Environment_
Basefine Survey [EBS]L and _vestigations of the No_hern and Southern EOD Training Ranges.

Environmental Baseline Survey SoftInvestigation

COPCs were not reposed _ soil _ concentr_ns above ekher the_ respe_e EPA Re_0n 9 PRGs
for res_enfi_ or for _dus_i_ soil with_ the 3.3-acre area sampled _ suppo_ of the EBS. Meals
were _po_ed _ concen_ations brow respe_Ne refidenti_ and indus_ifl PRGs with the exception
of arsen_, for w_ch concen_ations _ ten samples exceeded respe_e refidenfi_ and _dustrifl
PRGs, and one samOe exceeded the Former MCAS E1 Toro background concen_m For the
exOos_es refidue_ on_ RDX exceeded ks respective EPA Re,on 9 mfidenti_ PRG _ o_y one
soil sam_e.

No_hern and Southern Expl_ive Ordnance Disp_ Trai_ng Ranges

The _llowing p_s a summa_ of the nature and e_ent of comam_ation _ soil _ the No,hem
and SouthernEOD Tm_g Ranges:

1. V_ious COPCs were d_e_ed _ soil during p_ous _vestig_ns and during the Phase H
RI, _chd_ff VOCs, SVOC_ hy_oc_bon_ expl_ive _fidue_ pe_orat_ m_s, and
dio_n_mn_

\ 2. VOCs d_ec_d _ s_l _ the No_hern and Southern EOD Trai_ng Ranges _c_de: ac_on_
. benzene; 2-butanone; chloro_rm; eth_ben_n_ 2-hexanone; _methyl-2_e_anone; PCE;

• ._' _en_ and xy_nes. All _po_ed concen_ations of VOCs _ s_l were below the_
m_ective EPA Re,on 9 PRGs _r _d_i_ _il.
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3. SVOCs de_ed _ _il _ _e No.hem and Somhem EOD Train_g Ranges _chde: _h_ _ \
ph_ dP_bu_l p_h_e; hexachlorobenzene; phenol; _4_Rrotoluene; 2- \
m_h_nap_h_ene; N_2-ethylhexyl) p_hM_e; naph_Mene; and N-nitm_d_heny_mine. _
Concen_ations of NI SVOCs _po_ed _ sNl w_e below _ective EPA ReNon 9 PRGs _r
_sNenfiN and _dus_iN soil with _e exceN_n of napNhNene. RepoSed concen_ations of
naph_Nene _ soil exceeded _spe_Ne CN-Mo_fied EPA PRGs _r reNdentiN and
_dus_ial soil of 1.7 _nd 42 mgikN respectively; _ _ven samNing locations.

4. Hy&oca_ons d_e_ed _ _il _ _e Northern and So,hem EOD TraiNng Ranges _c_de
TPH-MO, TPH-D, and TPH-G (PRGs a_ not available _r TPH). Concen_ns ranged
_om 1 m 37,000 mgikg for _PH-D, 0.03 m 1,600 mg/kg for _PH-G, _nd 4 m 69 mg!kg for
TPH-MO.

5. ,Exp_sN_ _sidues de_c_d _ _il _ _e No,hem and So,hem EOD TrNn_g Ranges
include: l_ini_obenzene; 2,4,6-trini_omluene; _d RDX. The_ compounds we_
_po_ed N concen_ations be_w _ective EPA ReNon 9 PRGs _r _d_iN so_. Repoged
concentrations of these compounds did not exceed _ective PRGs _r reNdenfiN sN1
except _ the case of RDX, wNch was _po_ed detected above _e reNdenfiMPRG of 4A2
mg/kg _ one _mp_ _ken _ 5 _ bgs during _e _ III _H _vestigation.

6. Pe_Norate w_ d_e_ed _ _il _ _w concen_ations and _ _w _equenN_ _ _e Noghem
and So,hem EOD Train_g Ranges. All reposed detections we_ below _e EPA ReNon 9
_de_ial and _du_riN PRGs of 7.82 mgikg and 102.2 mg/kN _e_Ne_. The maximum
concentration of p_cN_e d_d _ _e No,hem and So,hem EOD Trai_ng Rang_ is
1.6mg/kg.

7. None of the m_Ns reposed _ soil during _e Ver_c_ion of Perchlorate Study and Phase H

RI Tier I and Tier HI _vestigations exceeded _ective EPA Re,on 9 PRGs _r _denfiN _ _
or _du_fiM soil (wkh _e exception of _se_c), and ve_ _w exceeded _spe_e \---
b_k_ound concentrat_ns. Howeve_ manyof themeal concen_m_ns _ soil fromthe Tier
H _ve_m_ns exceeded _ective b_k_ound concemrat_ns, wi_ _w of _em
exceed_g _ective PRGs _r _fidentifl and _d_ifl soil. Metes _ soil _om the
Noahem and So,hem EOD Train_g Ranges th_ exceeded _spe_e _fidenfi_ an_or
_dustri_ PRGs _chde: _um_um, antimony,_nic, cadm_m, coppe_ lea_ _l_m, and
zinc.

8. TEQs _r _o_n_mns _ soil samples collec_d during_e Ver_cation of Pe_h_ram
_udy and Tier HI _vestigation did not exceed _ective EPA Re,on 9 PRGs _r
_s_enfiM soil. Howeve_ during the Tier H inve_ig_ one soft sample exceeded
_ective _s_enti_ andindus_i_ PRGs andone soil sampleexceeded the residentialPRG.

9. R_ _om the Tier LIh andHI _vestigations were comb_ed _ esfim_e _e dep_ of
con_m_mion m IRP S_e 1. These _s_ _dicate th_ on_ m_imfl amounts of VOCs,
SVOC_ p_roleum hydrocarbons,pe_h_rat_ and exp_s_ residues are present _ LRP
SRe 1 and_ey _e _s_i_ed _ shallow de_hs (less _an 5 _et bgs). Boreh_e B-l, _c_ed
_ _e cen_al po_on of the ske is l_e_ to be the on_ _cation whe_ t_s co_am_ation
exten_ _ a maximumdep_ ef 20 feet b_.

10. On_ neOigi_e concen_ationsof expl_ives _s_u_ andperchloratee_ _ IRP SRe 1 _il
and_ey _e _s_i_ed _ _allow de_hs (E_ _an 5 _ b_). R is l_e_ _ Bo_ho_ B-1
is _e o_y _cation whe_ low concen_ations of exp_s_ _fidu_ an_or p_chlorate

11. Th_e_endmdiolo_c__oamaximu_,,candePs_,_e_ysf35an_d_bgSs.oil_ __ ,_ r_ sam_ing conceded th_ _e occu_ence and / _
di_fibufion of R_226 _ IRP SRe 1 is confident wi_ _e namrN_ occurring b_kgound -_,
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"_ __. _e_ a _mm_d_ was made to _move the md_nud_ from
_ the list ofCOPCs _ I_ S_e 1.

& 1.1.3 _o__ CON_ON

Based on _e _suRs _om S_n_ _oundw_ moni_r_ _om _e _r_ _h_
Sty, and from the Ph_e I _d PM_ H _u_ of radionuclides _ __ _ is concluded
the:

1. Vew _w VOCs w_e detected _ __r _ _ Ske 1 during__ _oundw_
monimfin_ _d during T_r I _oundw_ moni_r_g events. _d __ of
VOCs we_ _y _w _d _w __ MCLs.

2. SVOCs were detected on_ _nOy _d _ vew _w c_i_ _ _ S_e 1. T_s
suggests _ _e SVOC __ _ _ I_ S_e 1.

3. Low _e_ of TP_M_ TP_D, _d _H-G were d_ec_d _ some I_ Ske 1
monkofing wdh.

4. P_lo_e _n_i_s exceed_g _e _o_e D_L of 24.5 _ (EPA 2006) by
over 1 o_er _ma_ were o_e_ed _ the ce_ po_on of_ S_e I in _e No,hem
EOD T_ng R_ge. _ _u_ of hi_oric_ __s _d soil mmO_g _suRs
_d_es th_ _s _a is l_e_ _e souse of p_lo_e __ _ __r _r
areas _c_ed south of _ Ske 1 _c_ng _e _hv_ aqu_r _n _ Ske 1 and _
Ske 2.

5. _ed __s of _o_e were _po_ed _ __r sou_ of _e ce_
k souse _ p_y _ the aq_r _n _ Ske 1 _d _ S_ 2 _ong _e

Ephem_ Pond. _o_e is p_se_ p_m_ _ the we_he_d bedrock _ _ Ske_/

1; howeve_ _wn_a_ent of _ Ske 1 _rc_orate is prese_ both _ the saturated _v_m
and sa_rated weathered bedro_.

6. The Phase I and Phase II radionucfide ev_u_ons concluded _ ra_onu_es _
_oundwater _ _ Ske 1 are nam_ occu_ and are n_ relined to past ske use.

_ 1.1.4 SEDIMENTCONTA_NATION

COPCs detected _ sed_ent sam_es c_c_d _ _e Ephem_M Pond _c_de t_uene (a VO_ and
p_ro_um hydroca_ons. SVOC_ exp_sNes reNdue_ P_ and _rcNorate were not _po_ed _
any of _e sed_e_ samOes _om the Ephemeral Pond. Toluene was detected _ _w concen_ations
_ _o s_g _c_ons. _oleum _droc_bons detected _ the se_me_ s_s _c_ded low
concen_ations of TP_M_ TP_D, and TPH-G. None of _e detected concen_ations of metNs
exceeded _ek re_e_ve EPA _Non 9 resNe_N or _dusMN PRGs exceN _seN_ which
exceeded _s reN_N PRG _ NI 19 se_me_ s_s. Howeveg none of _ese sam_s had _
arsenic concen_ation geater _ ks e_d back_ound contention of 6.86 m_g.

9.1.1.5 SURFACEWATERCONTA_NATION

1. Ac_one was the o_y VOC d_e_ed _ any of_e su_ce wa_r s_s; _ was detected _ a
concentration of 6 g_ Odow _e EPA Reg_n 9 PRG _r t_ w_eO _ oNy _o s_es,
one _om _e _Mme_ _nd and one _m _e _gM_ s_e_ _c_on.

r 2. _X was _e o_y e_s_e residue d_e_ed _ su_ce w_er samp_; k was detected _
_ o_y one samp_ co_ected _om _e wes_m reach _ Bo_e_ Canyon Wash _ _e sou_em

po_on of_ S_e 1 m a concen_ation _ 1 g_.

9-3



December 2006 Final Phase II RL IRP Site 1 Summary and Conclusions

3. Low concentrat_ns of TPH-MO, TPH-D, and TPH-G were detected _ thee surface w_er / \
samp_s colored near the Ephem_ Pond and w_m reach of Bo_ego Canyon Wash. _ )
Maximum reposed contentions of TPH-MO, TPH-D, and TPH-G were 0.09 mg/L, 0.08 .,
mg/L, and 0.05 mgiL, _spectively.

4. SVOC_ PAHs, an_or p_chlorate w_e not detected _ any of_e surface wat_ samples.

5. Of _e metes de_c_d _ surface w_er samples _om _e Ephemeral Pon_ _um_um,
ar_ barium, coppe_ iro_ lea_ and m_cury exceeded thek Nation_ Recommended
Water Qu_i_ Criteria or risk-based _e_ng v_ues _r aquatic H_. On_ copper exceeded
ks s_een_g criteria _ the sur_ce water sample collected _om _e downgradient potion of
the ske.

9.1.2 Human-HeaRhRiskAssessment

_ 1._ 1 SURFACEANDSUBSURFACESOIL

The Tier 1 SRA for surface and subsurface soil (i.e, comparison of d_a _ EPA Re,on 9 _es_emi_
and _dus_i_ PRG_ _sulted _ ILCRs _ were wi_ the risk management range of 10_ to 10_.
The use of C_iforni_modified m_d_ _formation _su_ed _ appro_m_e_ an order of magnitude
_c_ase _ _ese risk e_im_e_ wh_h _m_ned with_ th_ risk manageme_ range. Ar_c is the
primary c_c_ogen_ risk driver _ s_l; howeve_ a_en_ is p_se_ _ background concen_ations.
Noncanc_ His for sur_ce and subsur_ce soil range between 5 and 10 under a _dential scenari_
and are near 1 under an _dustri_ _enario. Antimony, _l_m, naphth_en_ and 2-
meth_napthalene are the m_n con_ibutors to the Hi. Howeve_ the surface and subsurface His are
based mostly on chem_s _ are detected _ _wer than five p_ce_ of the samples. Maximum
detections of _ese compounds we_ used to esdm_e _e hazar_ and _e_fo_ may have _suhed _ _ \

overe_im_e of the hazard. (,_.__

The ev_uation of p_enti_ soil vapor migr_n into _door _r _s_d _ esfim_ed ILCRs for
_de_ and _dus_l work,s th_ we_ with_ the cancer risk manageme_ range of 10_ to 10_.
Noncanc_ hazard estim_ exceeded the _rget HI of 1. Cancer risk and noncancer hazard esfim_es
were driven by chemic_s th_ we_ d_ec_d _ _wer than five percent of the soil sam_es. As a
result, maximum detected concen_ations were used _ the ev_uation, and _efom may have
_s_d _ an ov_e_im_e ofrisk_

The surface so_ (0 to 2 _et bg_ and _e subsurface soil (0 to 10 _et bgs) do n_ pose a _gnificant
risk to a construction worke_ casual _e_pa_er, or to an EOD Tr_ng Range superviso_ as
_c_mem_ cancer risks and HIs are near or below the cancer risk management range or noncancer
_rget levels, _spectively.

_ 1._2 EPHEMERAL POND SEDIMENT

The T_r 1A SRA for sediment _ _e Ephemeral Pond used EPA Re,on 9 _denfi_ soil PRGs for
comparison. Th_ asse_mem resuRed _ cumulatNe _cremem_ cancer risks sfight_ above lxl04
_r a res_enti_ scenario _ut be_w _e po_t of departure _r _e _dus_i_ scenario), which is
pfimari_ driven by the presence of arena. The concentrations of arse_c de_ed _ sedimem were
less _an those detected _ sur_ce an_or subsurface soil, and are befieved to represent background
cond_ons.

& 1._3 GROUNDWATER \

The Tier 1A SRA for groundw_er resuked _ ILCRs of lxl0 3 under a _gh_nd or RME
assumption. Under an average exposu_ (or CTE) assumptio_ cum_ative _crement_ cancer risks _ ._
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are 9xl 05. A_e_ benzene, TC_ meSSene chlorid_ and bis 2-_hy_ex_ ph_Mme we_ detected
) above _e_ _e_e ca_oge_c EPA Re,on 9 _p w_ PRGs. The pfima_ risk driver is TCE,

_.- / wh_h was o_y detected _ the ori_nM _oundwat_ _mpl_g event _ January 2002. TCE was not
d_e_ed _ sub_quem _oundwater monolog eve_s. Al_ough _e ri_ estim_e _r _c _
exceeded lxl0 _, _e maximum detection (4.4 _g/L) is be_w _e cu_e_ MCL of 5 _g/L. Esfim_ed
noncancer hazards from exposu_ _ _oundw_ are app_ximate_ 10 _r b_h RME and CTE
_en_i_. Perforate is a sign_cant con_ib_ _ _is hazard _ _e conse_Ne _tim_e of _e
mean concenvation _ _oundw_ exceeds DWEL (EPA 2006). The mean concenVation of niVate
_ exceeded its noncan_r mp wat_ PRG. The maximum d_e_ed concemration o£ TCE, _all_m,
ch_mium, and nickel exceeded thor _spea_e noncancer _p w_er EPA Re,on 9 PRGs. ILCRs
_r _re offsite _s_e_s p_enti_ _ng ne_ IRP Site 1 _e _ due _ _oundwater m_g
and p_enti_ _ode_adation.

The evMu_n of p_e_l vapor mi_ation _om _oundw_ t_ough _e soil co_mn and _to
_do_ a_ ms_d _ estim_ed ILCRs _r _e _dem _ w_e w_n _e risk managemem _nge of
10_ _ 10_. Noncancer hazard e_imates we_ below _e targ_ HI cf 1. The caner ri_ _fim_e w_
driven by TC_ _r wh_h _e continued pm_nce has not been confirmed.

The l_el_ood of _oundw_ _ _e _ v_i_ to be used _r re_denfi_ drink_g w_er is
unknown b_ exp_d_ _w. G_undw_ w_ n_ ev_u_ed _ _e Ti_ 1B SSRBE s_ _h_ sk_
spedfic receptors _e n_ expe_ed _ become _gn_cantly exposed _ _oundwate_

& 1.Z4 SURFACEWATER

The SRA for surface water u_d EPA Re,on 9 _p w_ PRGs for comparisom The as_mem
_s_d _ cum_ative _cmment_ cancer risks of 3x105, wh_h _ driven by ar_c. O_y arse_c

_ PRG. The concenVation of _se_c detected _ surfaceand RDX exceeded thdr _spe_Ne tap w_

- / w_ was _ _an detected _ groundw_. Noncancer HIs for sur_ce w_er are less _an 1.

&1.Z 5 SUMMARYOFHUMANHEALTHRISKS

In summary, the cancer risk esfim_es am below or with_ the EPA es_blished risk management
range of 10z to 10_ for _1 med_ except groundw_. While the cancer risk _tim_e _r
groundw_ exceeds 10_, _ _ b_ed on TCE, w_ch has n_ been confLrmed_ groundwm_ by
sub_que_ groundwater mon_oring event_ Noncancer hazards for groundwater exceed EPA's
acceVab_ target hazard of 1. The m_ori_ oft_s risk is driven by _e p_nce of pe_orat_ TC_
nickel and _Mfium. Based on the d_a colored and _s ev_uation _ _e risk as_men_ fu_her
ev_uation of groundwater may be necessary. Noncancer hazard estimmes for o_er media _e
generally near or below one; howeve_ _&_ct exposure to chemicals _ so_ through soil vapor
migration _to p_entifl b_gs could _s_t _ a _ightly higher noncancer hazard, Much of _e
noncancer hazard is b_ed en chemicals th_ are _equem_ detecte& Tab_ _2 summarizes _e
human heath risk _ IRP Ske 1 for po_ntiM ons_e _s_ems and _du_rifl work,s. Table _5
summarizes_e risk for o_ s_specific _ce_o_ which may potentifl_ exi_ _ IRP S_e 1.

9.1_ EcologicalRiskAssessment

An ERA was conduced _ IRP She 1 _ ev_u_e _e p_enti_ threes _ ec_o_cM _ce_ors _om
site-related COPCs detected above risk-based _en_g critefi_ Due to d_cus_ons with _gulato_
and comments _ceNed _om the _gulato_ on _e Draft Screening Ecdogicd R_k A_sment
(SRA), (EaCh Tech 2003L _ur addkion_ te_es_ial spec_s were added and _e dep_ of soil

_ ev_u_ed was _c_ased _om 0 _ 2 _ bgs _ 0 _ 6 _ bgs m _p_m _e b_d and mammM
_e_ng guiMs presto m _e s_e. This evaluation now u_s _e omme shrew, deer mou_, and lon_

_ ' tMled wea_l _ _p_senmt_e mammM_ and _e w_m meadowlark, moum_g dove, and
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logge_ead s_e as _e_ bkds. Soil s_s _m 0 to 6 _et b_ are used to _w_em _

__ p_e_M risk m aqu_c li_ _ su_ce w_ _ _ SRe 1 is _NeNed _r _o COPCs
O_m_um _d b_u_ _ _e E_eme_ Pon_ _nc_t_ns of_ese COPCs _e n_ _ _vds _
are INe_ m elic_ adverse e_s to _e ephem_N aquae _mm_ p_m. The aquae 1_
_eria _ w_e u_d _ _o_c_ S_ _ 1) _d BE_ _r 2, _ep 3_ _mp_ _e _r

e_ed _ _e _me_ Pond d_ng the _S_ 2005 s_ perio_ _e condufion is
made _ _u_m _d barium do not pose risks to _ese aquae li_ _p_ _ the _ S_e 1
_me_ _M.

Ec_ooc_ risk _m e_u_ to _d_t _ _ S_e 1 Ephem_fl Pond does n_ present a
fi_ t_ of adve_e e_cts to be_c _ceV_s, b_ed on _fined ske-specifie e_u_
_m_s _ _d_t _ _e BE_.

O_e_ E_s Level _O__ T_s _d _ona_e m_um EPCs _e le_ of _e
95 pe_e_ UCL of _e me_, _t_ _g _e P_CL so_e _ _e m_um __.
Ti_ 2 HQs _r _1 _ __ on_ exc_ded 1 _r _o COPCs _ we_ d_e_ed _ mo_ _
10 sure s_ across _e s_e _e m_um numb_ of s_p_ _r c_e_ of a 95 p_
UC_; HQs _r _pp_ r_d _om 2 _ 3, _d HQs _r d_n_u_h_e _d _om 1 _ 3. The
95 pe_e_ UCLs _r copper and di_u_l p_h_ _e skewed upw_d by a s_Oe _ detection
_ each d_ seL Comp_n of the 95 p_ce_ UCLs _r these _o COPCs _ the_ me_s sugge_s

_ _em_ EPCs _e ove_im_e_ and _ _e HQs _e _e_ed _r _e _o COPCs. \_) _
A_N_N_ HQs _r _p__ _No_ we_ cNcM_ed _r COPCs _ we_ d_d _w_
• _ 5 p_ce_ of s_s _g Ne m_um d_d c_c_ b_a_e _e_ we_ _wff _
10 detections _r these chem_Ns. ONy _ee of _ese COPCs had HQs ge_er _ 1: HQs _r
antimony _ged _om 10 to 100; HQs _r totN _s _ged _om 7 to 50; _d HQs _r 2,&
d_m_e ranged _om 8 to 10. _e dev_ed HQs _r _o_ we_ driven by the m_um
_em_i_ of 103 m_g (ne_ highe_ 18.8 m_ _ong 5 __s _m 143 s_s. The
HQs _r to_ _enes were driven by the m_um _e_ of 98 m_g (ne_ h_e_ 5A
m_O among 3 detections from 168 s_s. _e HQs _r 2___e we_ driven by the
m_um _n_n of 7 m_g _e_ highe_ 1.6 m_O among 6 d_e_ns _om 147 s_s.
HQs cNc_ed _r _e t_ COPCs _p_ _s_s _ _e _c_s of _e m_um
detection o_ _d ov_esfim_es the _e exposure across the enti_ sR_ _d _us the risk to
receptors across _e enti_ ske. B_ of _ek _w __ of detection _d l_ed _sMb_,
expo_ _ M_ _ _e t_e COPCs _ n_ l_e_ _ _sdy e_ _1_ _pM_s _ _
S_ 1.

The resuks of _e ec_o_cM SRA and BERA evMuation sugge_ _ the chem_Ms _ soft _e not
l_e_ to adve_e_ effect wil_ife popd_ns _ IRP S_e 1, N_ough some _dN_uN plant and
_veaebrates, ff _cated _ _e locations of maximum chem_N dete_ may _ffer from adverse
effects. No _h_ ev_u_n _ pm_ aqu_i_ ben_ic _ _estfiM ec_o_c_ _ce_o_ _ IRP S_e
1 is requ_ed.

9.1A Mun_ons andEx_os_es ofConcernRiskAssessment _ _

Based on _e _co_ery of _ur sa_meve MEC items _ _e No.hem EOD Trai_ng Rang_ as
well _ _e _covery of 776 MD items _om M1_ur investigation _eas (the Northern EOD Trai_ng ' . j
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\ Rang_ So.hem EOD Train_g Range, Buffer Zone, and Range P_im_er) during the Munitions and
Explosives of Concern Range EvMuation Study, _ is _fim_ed th_ there _e less than two sa_A_

, move energ_ed MEC _ems present per ac_ _ IRP She 1. MEC risk was eva_e_ based on the
sampling _sults, _r all _ur _e_, _m_g _ _e ov_l lan&use wit_n _e _ _e_ of IRP
S_e 1 will _m_n co_i_e_ w_h p_t EOD trai_ng acfivR_s. Each _ea w_ ev_u_ed us_g thr_
fi_ _o_ - _ces_li_ a_smenL ove_ haza_ _menL and exp_u_ a_smem. The
ex_Ni_ risk would te _gh_ for any _ctNi_ _ _lts _ mcre land _s_ance _n the like-
use _en_io due _ _e higher p_e_l _r encou_efing MEC _ems.

9.2 CONCLU_ONS

Da_ obt_ned during _e Phase H RI were comb_ed wi_ d_a _om previous _ve_ig_ns to
_s_ve the deds_n questions developed dur_g _e DQO evasion process _ _e Phase H RI Work
Plan.

The _How_g answ_s we_ orated _r _e w_e_ DecCan Que_ons (Se_ 2.1). A m_e
• _ _u_ of the conc_s_ _Hows _e answ_s:

1. A_ _e _a_ _ _om sha_w _ _ 10 _ _ so_ sa_s _qua_ _

Yes, bo_ _e _ _d _e E_ we_ s_isN_i_ comN_ed M_ _e _il d_a _N w_
cohered.

Z _ Ne Nte_ _nt _ Ne _ac_d sha_w s_l been _ed _ _e _nM _

\

j Yes, the resu_s of _e _g_ _c_ed _ the _ shrew sNl has been defined
and N _cNed on_ _ _e _rM po_on _e sRe.

_ Does _ __ _ _ 1_ _ _, _ _e venal _nt _e_?

_g_ resuRs _c_e _th one exceN_ that COPCs are re,rioted to _e shN_w
soil (_ss _an 5 _ b_). At one _c_ low __s _ COPCs we_ pm_ m a
m_um dep_ of 35 _ b_; _is is INe_ m be _e on_ _c_ where __on h_
a_d deeper soik

_ Do _e _ __r _n_r_ we_ a_& __e _wa_ _
_o_r _ _ Ne_ a n_@r a_d _?

Yes, e_ng goundw_er monkoring wells adequNe_ eha_erize _pa_ to __
howeve_ the_ m_ be a need _r addNonM w_N _ _o_ _e _fi_ Study.

Ye_ s_Nce w_ runoff is a p_e_M_ comN_e p_hw_ during N_ffi_ m_ eve_
_d _ __s made during _e 2004-2005 w_r _on.

_ _e __ _m_ _d _o_d _c_ _ __ _d _ _ _ _ be _
r_r _e_e hea_ _ _ _ s#e?

Yes, NI p_e_N human and _o_NcN _ceNo_ h_e be_ _e_d. B_ed on an
- - _Mu_ of the d_a conducted during _e risk _ssme_ _ SRe 1 poses low risk to

) human heN_; howeveg _ e_v_ed _ _c_es _ N_h_ _Nu_ of _oundw_ m_
,, be wa_n_d. The _suks of _e S_ _d BE_ ev_u_n _c_e _ _ S_e 1 pos_

9-7



December 2006 Final Phase fl RI, IRP Site 1 Summary and Conclusions

low risL and no fu_her evMuafion is necessary to protect aquati_ benthic or _e_fiM \
ecolo_cM receptor. /

Z Do the concenwations of target analytes _ the Ephemeral Pond sedimen_ _oca_d _ the
northern portion of 1RP Site _ exceed the establbhed decision thresholds (for R&erside
fairy sh_mp [a Federally-endangered specks J) ?

Yes, the concentrat_ns of target anMytes in the EphemerM Pond sediments exceed the
established decision thresholds. HoweveL based on refined exposure assumptions for
sediment and water within the Ephemeral Pon_ ff is concluded that aquatic and benthic
organ_ms are not at risk of adverse effects.

& Do the data suggest that the perchlorate detected downgradientfrom IRP Site 1 _ related to
IRP Site I re_ases?

Ye_ the data sugge_ that the perchlorate detected downgrad_nt _om IRP Sffe 1 _ related to
IRP SAe 1 reMasem

9.2.1 Natureand_e_ _ Con_mMaUon

_e so_ _vesfigations _nerat_ su_c_nt data to define the late_ and ve_cM e_ent of
contam_on at _ Ske 1. These investig_ons _d_e that low concen_ons ofVOC_ SVOC_
e_s_es res_ue_ _oc_ns, and _rc_orate _e present at the ske. For the most pa_ these
COPCs are below re_e_e EPA Re,on 9 res_e_M an_or _du_d_ PRGs, and _e rePriSed to
shM_w soil (_ss than 5 _et bgs). At one _c_on howeve_ _ the cen_al po_on of the ske, _w
concen_ations of COPCs were present _ a depth of 35 _et bgs; this is l_e_ to be the on_ _c_on
where con_on h_ a_ soil _er than 5 _et b_. "\

Low concen_at_ns of VOCs, SVOCs and _droc_bons are _esent _ _ She 1 _oundw_e_ The -
pre_m_ant contam_ant _ _oundwater m _ Ske 1 is p_rat_ _Morate was reposed _
_oundwater at concen_ations exceed_g ffs D_L (EPA 2006) by over 1 o_er _ma_d_ _ the
cen_al po_on of _ Ske 1. _ add_o_ rd_ve_ hi_ concentrations _ _rcMorate are wesent _
_oundwater south of _ Sffe 1 and _ _ou_water _een _ Sffe 1 and _ Sffe 2, p_icularly
Mongthe western reach of Bo_ego Canyon W_h.

9_.2 RCRAFacilityClosure

Con_ent with agreementsduring the preparation of the Phase II RI Work Plan (EaCh Tech 2001a),
this RI Repo_ _corporates substantive requirements of the RCRA fac_ity closure proce_ for the
proposed OB/OD Unff at IRP Sffe 1. The DON mMntMnsthat activities conducted m the Former
EOD Training Range were not regulated under RCRA.

The DON in_uded a table crossCeferencing the RCRA closure checkli_ into the from Phase II RI
Work Plan (Earth Tech 2001a). Th_ tabMprovides a cros_reference of where the sub_anfive RCRA
closure requirements are addressed in the RI Repo_ and subsequent CERCLA documents. Th_ tabM
is provided as Appendix A to this Repot. As ind_ated in a DTSC leaer dated 19 March 2001,
closure and post-closure requ_ements apply to the OB/OD Unff locmed within the investigation
boundary (a_umed to be the CERCLA investigation). The RI encompasses the area shown in the
Part A PermffModification submiaed by the Mar_e Corps to EPARegion 9 in June 1988.The DON

will continue to evMuatethis area as an integral component of the IRP Site 1 R_I,and will _corporate __
as necessary, substant_e c_sure and post-closure requirements intothe response a_ion process.
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To2evMu_eUmathe9._Hnrskea_forHhadverseNkRheMth effe_s due to contam_an_ N IRP She 1, a human-heMth
_.J' screen_g risk assessment was conduced for surface and subsurface sNl, sediment_ groundw_e_

and surface w_er _ the she. The HHRA conduced for surface and subsurface soil N IRP She 1
_d_es th_ heNth risks for a construction workeh casuN trespasseh or EOD Tra_ing Range
supervisor are generally accep_b_. AdditionNly, sedimen_ in the EphemerN Pond do not pose a
Ngnificant risk under any of the construction workeg casuM _espasseh or EOD Tra_ing Range
supervisor exposu_ scenar_ While the risk estimNe for groundwater exceeds I04, _ is based cn
TCE, which has not been confirmed _ groundwater by subsequent groundwmer moNtofing even_
sugge_g th_ cu_ent conditions are not represented by those data th_ have been collected
hi_oficM_. Noncancer hazards _r groundwmer in the screening _vd evNuation are' driven by
perchlorate. Howeve_ R mu_ be reM_ed th_ there is no significant cu_ent use of groundw_er _
the sRe and the futu_ use of this me_um is b_ved to be uM_ely.

In the SSRBE, excess cancer risks for NI recepto_ and considered mesa were well be_w the lower
bound (104) of the cancer risk management range. The Nghest noncancer HI of 3 wascNcul_ed for
the construction/utility worker p_entiNly exposed to subsurface soil. Considering the inherent
protectiveness buik _to establishment of the RID, an HI vNue of 3 can be conNde_d marginally
gre_er than 1.0.

9_A Ecological_sk

An ERA was conduced _ IRP She 1 m ev_u_e the p_em_l t_e_s _ _o_c_ _ce_o_ from
site-related COPCs d_ec_d above risk-based _en_g cfiteri_ The eva_ation uses the ornate
s_ew, deer mou_, and lon_tai_d wea_l as rep_n_tive mammN_ and the w_m meadowlark,

_) u_d __p_sem m°urn_g dove, anpd_e_i_Mgge_eaedxp_uS_hrikoefd_pbu_ow_asgrepresentatiVeanim_sb.irds.Soil samples _om 0 m 6 _ bgs are

The resuRs of the SRA _er 1 and BERA Tier 2, _ep 3a eco_NcN risk evMu_ion _d_ates no
p_entiN _r adverse eco_ocN effects m bemNc _ganisms exp_ed m IRP She 1 Ephemeral Pond
sedimenN _ aquatic organisms exp_ed m _rfa_ water _ the EphemeralPond _ _ mncff. Suffa_
w_ chem_Ns w_e not _und _ concentratio_ that t_eaten adve_e effects m the Rive_Ne Niry
shrimp. ChemicNs _ soil _e not INe_ to adv_ effe_ wilNi_ populations N IRP She 1,
Mthough some _duNs may _ffer from adverse effects.

The resMN of the SRA and BERA evNuation _cate no Nrth_ evNuation is necessary _ pretect
aquati_ benthE, or _es_iN ecNoNcN _cepm_ _ IRP She 1.

9.2_ MEC _sk

An expl_ safety _mem was performed _ IRP Site 1 _ ev_u_e the risks due _ MEC
contam_ation _ the site. The explosNe _ty ri_ a_e_mem conceded thN due _ the p_entiM _r
bured MEC, elevated rsk is p_se_ _ the No,hem EOD Train_g Rang_ with slight_ elevated risk
_ the Southern EOD Train_g Range caused by p_entiM _r Nck_ms.

92_ Con_us_ns

On the basN _s _m the human_eNth _ _ _ __ _rm_ _r _ She 1, h
_ _o__ th_ an _Nu_ _ _n_ng a _ _n _ _hlo__
__ _ well _ an _Mu_ _r _movM of _C _om _il be _c_ded _ the _me_N
N_m_Nes _Nu_d _ _e FS _r _ She 1. N _ s_ the _c_me_N caner risk _r

.. ., n_hth_e _ soil _ _ the risk man,emit range of 10_ to 10_ _ _ _so _commended th_ a
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human_eM_e_c_ded_ _e _me_m°V_m_f nap_hMen_impa_e_Mu_d_ _e FS_i_ff°_ic_ e _mm_°g_m_lN_e_fI_ SRe I be ._
_movN action conduced _r n_hN_e-impa_ed so_ wo_d Nso l_e_ reduce ecNoNcM risk _
• e s_, _ no N_ _n woNd be _quked _ _ _ fis_ _ _No_cN __
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Appen_x A
CERCLA Docume_afion Process and RCRA Fa_fi_ Closure Compa_son

CERCLA RCRA REMARKS

DraR Reme_fl Investigation (RI) Work C_sure Plan (Interim SUms Facility) Application for Open Bum/Open De.nation Unit
Plan • Facility Information Perm_ was submiaed _ June 1988.

• Waste Description The Closure Plan _ a component of _e Part B
• Soil Sampling Application. Public Notice of PermR Actions and
• Groundwater Sampling Pubfic Comment period applies to a Draft Perm_
• An_ic_ Methods Process for Closure Plan approvM and assorted
• So_ Removal Procedures requirements mu_ be agreed upon between

DTSC and Navy.

45-day Publ_ofClosureN°tiCeApprovalPlan refiew.RIWork Phn and RI Repoa will undergo BCT
Finfl Work Plan

RI Fidd Work Im_ementation ._.Implementationof Closure Plan
FinM RI Repoa
Feasibili_ Study (FS) PosbClosure Plan FS and PP documents will undergo BCT review.

Draft PermR The Draft Final PP will also be made available
Draft Final Proposed Plan (PP) 45 day Public Notice for public review/comments.
Record of DecCan (ROD)/No Further Issuance of Post Closure The ROD will undergo BCT review and public
Action (NFA) De_sion Document Permit/Closure Ce_ification Repoa review/comments.
Remedial Design (RD) Implemen_tion of Post Closure Plan
RemediaI Action (RA)
Operation and Ma_tenance (O&M)
Long Term Moni_ring (LTM) Pos_Closure Certification Repo_
Si_ Clos_out
No_:

Iml_ed _sks wi_ be conduced on_ _mqui_&
BCT = BRAC (Base Realignment and Closure) CEanup Team
DTSC = Department of To_c Subs_nces Con_ol
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£ A R T H _ T E C H

_orehole/_ell Constructio. Lo_
___ (ContinuationSheet) _

P_t Name Vcfi_ation of _h|o_te _ IRP_ ! P_ Numb_ 36097 Numbe_B°reh_e _-MWI01

_rehole _n: IRP_ 1, MCAS_ _m [Sh_t 2 of 5
Samp_s _dd An_ Log



E A R _ H _ T £ _ H

Borehole/Well Construction Log i

_ (Continuation Sheet) I
P_t Name: Verification _hlomte _ IRP Si_ 1 P_t Numb_ 36_7 Numbe_B°reh_e _-MWI_ II

Bo_hole Locatio_ IRP _ 1, MCAS _ To_ [ Sh_t 3 of 5 [._

Sam_ _dd An_ys_ Log



E A R T H _ • £ C H !i

Borehole/Well Construction Log [
(_ (Continuation SheeO

P_ N_ Vefi_ation __ _ _ _ I P_ Nu_ 36097 Nu_e_B°_h_e _-MWI_

_ _: _ _ 1, M_S _m _t 4 of 5

Sam_ _dd An_ Log



E A R T H 0 _ E C H

Conrucfion Log
_ _fi__ SheeO

P_ _ V_ _om_ _ _P _m 1 _ _ 36097 Nu_e_°reh_e _1_

B_ _n: _ _e 1, MCAS _ _m [ She_ 5 of 5

Samp_s _dd Ana_s_ Log
[.

::_:: -' =.\

40- iiiii - - '.- :-
-- :i_: - _:. _---

- ::_:_ - - ..-._- ....

- ::::: -:[,..--:.-.

_ 45-- ::::: -- _'. -__---."

-- ::::: -- _...--...

-- ::::: -- ---'a;. -- .._

:::: : _.:.. .:.:._50- ::::: - -/.
::::: - . .

-- ::11" -- _;. •

-- :::: -- .--_.....

55--..... 2111 -- _...]: ....

- .... _. ".: -;.1
-- : : : :. -- -- ..'._.;.[.".



_ A R T H _) T E C H



E A R T H _ T E C H

_ ___H_fin_fi_Con_rucfiOnshee0 Log _

P_t Nam_ VerificationofPe_om_ _ _ _ 1 P_ _ 36097 B°reh_eNumbe__1_

_ _ _ _e 1,McAS _ _m [ Sh_ 2 of 5
Sam_ _d Anfl_B Log

"_ _ _

40- :::: - --

- 2222 _- --

55- :::: -- --

60- :::: -- --



E A R T H _ T E C H

Borehole/WellConstructionLog
i_ (ContinuationSheet)

P_t Name: Vefificm_n of Pe_h_ at IRP_ I P_t Numb_ 36097 Numbe_B°reh_e _

Bo_hole Locatiom _P _ I, MCAS [] _m [ Sh_t 3 of 5
Samp_s _e_ Anflysis Log

85-- :::: - --

90-- :::: - --

o_.....-_ ........."-.......... __- __-.-.___=_.

_ -- !iii'"":::: -- - . ==-=



_iO_ . Borehole/Well(confinuafionCOnstrucfiOnshee@ Log ,[

Pmj_ Name: Ve6fication _ _hlomte _ IRP Site I P_ _ 36097 Numbe_B°reh_e

IRP_ I,MCAS[]_m [ Sh_ 4 of 5Borehole Locatiom

Sam_ _e_ Anfl_ Log

:::: --.

O :::: _:-
10- :::: - -- -- .

- iiii - 5.. __.:.

- :::: - _

20- """ - "-
::_: _.. _..'.

- :::: - -- • -- ...

_ :::: _ -- --
:::: --.-.

:25-- :::: - -- ._

- :::: --
": :::: - -_ ..:....
--_ :::: - _1 . r_ -'.

_ :::: -2 . ---'._.

130-- :::: _ _._ z
- :::: .--i:

::_: . -- ,.

:::: - _ .--..

Z :::: _ ----..



E A R T H _,_ T E C H

Borehole/Well Construction Log
!_ (ContinuationSheet)

P_ Nam_ Verification_hb_te _ IRP_ I P_ Numb_ 36097 B°reh_eNumbe__-MWI_ t

_rchole Location: IRP_ l, MCAS _ _m [ _e_ 5 of 5

Sam_ _dd An_B Log

_ ! _ _ __ _'_ _ m___ _i _ i _ _ i_ LithologicDe_ription _i_._E Rem_ ].i



E _ R T H _ T E C H



E A R T H _ T E G H !_i

i_ Boreho_/Well(confinuafionCOn_rucfiOnshee0 Log [.

P_ Name _c_ _hlo_ _ _ _ I P_ _ 36097 Numbe_B_e _-IVIW_

Bo_e _i_: _ _ 1,M_S _ _m I Sheet 2 of 3
Sam_ "_fld Anfl_ Log

35-- ....."" -- - --_.-.

- .....-..-..... - 7_
_;_ • --..

-40-- .....::::: -- _....]_li.."

::::: - -i_

::::: _.ii_-__..i.
45- ! - _-E .

- i:::::"'"..... - --5 .--...,'_

_o....... .......... - _:_I
-- .....:_:i - -_..__..\

-_ ......,....."ii__- ___.____-_=
55- '"..... - - _ _ :_

_ .....".'...._ _._._.::.

oo__-- .....----
© .........''........_.,.:.._.:/:;:

_ .:::....._".... ._)d?:....,,



E A R T H _ T E C H

_ __e___finu_ °n_rucfi°nL°_hee0 !

P_ Nam_ _fi_ _mMo_€ _ _ Si_ I P_t Num_ 36097 Numbe_°_h_e _

Bo_e

Sam#_ _dd AnM_ _g [





E A R T H _ T E C H .

BfiC0nstrucfiOnshee 0 Log

P_ Nam_ _ __ _ _ _ 1 P_ _ 36097 Numbe_B°reh_e _._

Samp_s _dd Anfl_ Log

._Z4 1205 .... SANDSTONE;lightgray;_mented; 80% . i-.
:: : : - qua_10% plagioclasell0%potassiumfeldspar; - i"

-- i iii slighUymoist '.-"_
- :::: - -_.._i.'.

- ::::: -:: i_ i::
35 _25_ 1218 i iii i -- SANDSTONEasabove -II::"T.:I-_.. •

_ ;;;;: -- -- ".....'....-

40 _ L_26 1232 ;: : :: " SANDSTONEasabove . ... i..

_ ..........:::::: -- _._..:'"..

45 _--L_7___ 125[ i':.,,,,,,,,.''i i ii:::: WBr _=-wa_rsa_m_d_s_0% _m_._SANDSTONE;,ght _ _% _a_l_m_st _ " _ _ "_:__ _--_" _

_ ......-..."'"""..... - _._;_:..,_"
...... ".... - -...i_ _

50-_ ........... """"'....,. --_S_DSTONEas_ove;m_ ......_i_i__ '":'"

-_- ..'..'"'..."'"'"""'".........._-- _ : . . -__._;_. : : .-' " " ":.:. ...:_. __
55 - " " " " ": : : : -- SANDSTONEasabove --_- __ i.

-- .....:i;: _-_.....i:.

.... - .i:_ :,_
60 - _ De_h = 6_0 _



E A R T H _) T E C H



E A R T H _ • E C H

_reh_e_ Con_rucfion Log ;

i@ _o__ SheeO i
P_t Nam_ V_ _P_h_ _ _ _ 1 P_ Nu_e_ 36097 Numbe_B_°_

_I, MCAS[]_m [_ 2 of 2_oE

Sampks _fld Anflys_ Log _
l

- _ V 1422 ;::: SANDSTONE;lightgray;uncemented;ve_ - • •
A ..... dense;fdable;slightlymoist ! l

-- :::: =-i. .i"1
-- :::: -- --,,'.. .,',

:::: -_.-
35 ___ _ 144C : : : : -- SANDSTONEas above; mols_re increasing - ... _ i..

..... slightly - __ :::: .._-

! ;:;: _..

40 -- L_35 1451 ! i i i WBr - SANDSTONEasabovebutmoist - i"i_ i"-'

- :::: -...._...._

111: _ "_."

45 --L_ 150_ .... SANDSTONEasabove;moist _!
- :::: - .._-..

:;:; - ._...

................ _

__L_ 1537 ....,,......'"" _--SANDSTONEas_ove; moi_ _.!:_.:_.

_ .... _ : _
;_: _...._ ..:-

..... ....-..._
60 - L_ 1553 : :_ TO_ D_ =6_0_ " .'-"." ."_: _.





E A R T H e T E ¢ H i[.

!(_) B°reh°le/WeH(confinuationC°nstructi°nL°gshee0

P_t Nam_ Vefi_ _ Pe_hlo_t¢_ IRP_ I P_ _ 36097 BorehdeNu_e_ _ -MW204

Bo_hok Loc_io_ IRP_ 1,MCAS_ _m ISh_ 2 of 2

Sampks _e_ Ana_s Log

35 _! .DO4,__ 1522 :..::Vb_;::_i_:''_:_'_'':_':'''____and cla_ watersaturatedSAND;pale brown; fine to medium sand: _ace sir ___-___.,_.!_._:::,;_..i

_- ...._:___i-i.::-. - "

40 __-Ex)4e_ 1532 .....::i_.,.,::::':wBr _ SANDSTONE;s°R;m°ist weathered'lightgray;uncemented;_!iIi i!iI

.........""""""..-... --- _-="_i__::i:_.i_:

_ .......... _ _--_,__

_- ......-...--..... _ ___-_
-- i.....iill:

_ 55 _- i: ....:: : :"".""' _--'i$_N_STON_as abovebu_brown;moist £-_).i_.i::. _
I:'"'.... -. SAN_STON_-_ih! ra "moist _ii.\_-"

TotalDepth=57.0feet



EARTH _ T" E C H I

@ Conrucfion Log

_ _:Dfi_ngAg_c_ _e _m_n__ _ 1,_ [] _mS_ces _nhh_ 219639&95Dfiger _ _n_6123963.72_ineI_ / of 2 !.

_ 60.0
Dfil_g _pm_g AP 1_ D_e _a_: 11/1/1999 D_1 _:

_ _: _m_ _ a 4&_h SCH 40 _C _ wd[ (_ MS_ _ _2.14 _ _ _<57

_B_ _._r _k_B_ L_an_ _0_

Llth_oOcD_c_pfion Remarks

SILTYSAND;da_ b_wn _ _ac_ m_st;so_

SAND;p_e _ve; me,urn _ coamesand;poody
graded,_os_ m_st

Sandasabove

SANDYCLAY;_ve brow_90%high_as_d_
da_ 10%me_umsand;m_st; dense



@ B__W__onfin_fi_Con_rucfiOnshee0 Log l

! P_ Nam_ V_ _o_e at _ She I P_ _ 36097 BorehMeNumbem _-MWN5

Sam#_ NNd AnM_N Log

_ :: : : WBr SANDSTONE;lightgray;un_mented;fdable; .._
. Bedrock

...... SANDSTONEas above !:" [::

•..: _

T_M Dep_ = 60_et
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E A _ T H _,) T £ C H

i0 Borehole/Well(confinuationCOnstrucfiOnsheet)Log ,

P_t Nam_ V_ _h_mt¢ _ IRP _ 1 P_t Numb_ 36097 Bo_h_eNumbe_ _-MW_6

Bo_hole L_: IRP Site l, MCASEl _m [ Sheet 2 of 2

Sam_ _dd An_h Log

• :._._....._ .... :.._:."_:.
..... .... - : _i_

- :::: - -/_;:

....-....."'..."". _- _. :_:_+..

50_-_ _ 1138 .....,......::::.... -- Sameasabove_a_gmve_ns_m_ _ :_ U--_:__.._?

_..... ....""."''...-... _--angNar __:: ;_--..::......

!_55 __=___'mlO_ 1201 ........-...''"'"'"'"'"'"'"'"'"'__------m_SameaSdenseabOve;l_g_fine_me_umsand;: ; _:_.--' _: "='::_"_=! _!°_-" "" " ',._.._.,,:-. ." """""

60 --- ._#1 ___ _14 121_ ...."' •"...''/, -- _l_anat5_Dep_= 60_ _ -- _: ' _i;:\"_



E A R T H e T E C H

O Bo_e_ Con_rucfion Log
Pr_t Number 36097 _ore_ole 01-_207: P_t Nam_ VerificationofPe_Mom_ _ _ _ 1

|

of 2_ S_e 1, MCAS El_m
1 __h_g:2195753"96 _tb,g:6123365.0_ _ ___

DriVingAgency: ! Dfill_ JimKline
La_e Enfim_ental Se_ices

! HollowStem Auger

• • Nnmb_ of - De_h _
:'! [ Dn_,ng Meth_: Stem Auger Samples: 9 I DateFinish_: 11/4/1999. IB_r_k (_t): 19.5

_ / •" " • . . Bo_hole Depfl_to t" " • " •
i /Dn_,ng _u,d. A,r Diameter(in): i0 ! _eO: _ 39.00 _attc. 42.17

ng we_. _ : _m_ . ..o._let_ asi CompletionInaction: a 40 PVC monitoringwell. E_, _vund 618 18 _ _htg 620 23

! / [Lo_ay: R.a_nner ChekhOv _Sm_k _4a0_

_ _. _ _ _ _ _ _ _ _ _ L_hologicDescripfion _ Remar_

_ ; _:_M SIL_ SAN_ Oa_ _o_; 85% N_ Sand;15%
(/..i PlasticSilt

_ _ _i and augemdfl_t 5

O ! i i _ if " "" :': ___i_ eet

• _ "

,. I/ I• - mall4" _yer el _M

5';darkbro.
_ 20_1S [ /_a_n[ / | I!!!: IWUr_____'_ Ilu_um/bedrOcR'-
_ _ _ =1/ /.... / | / i; ; : i ] p Yello_sh Bro_; 95% _ne To CoarseSand;5% _ntact

_901 I: : : : I I N°n'_asfiC Si_ D_; L°°Se __

i •
48 2222" :.

©
: 0



H

@ Bo_h__(ConfinuafionCOn_rucfiOnshee0 Log !!i

! Sam_ _dd Anflys_ Log



_ A R T H _ T E ¢ H



Borehole/Well(confinuafionCOnstrucfiOnsheet)Log !I

_ P_ Nam_ _er !_ P_ Numb_ 36097 Numbe_B°reh_e _-MW208

:i .BoohoO._c_: IRPN_ 1,MCAS _ _m I Sh_t 2 of 2
i Sam_ _dd An_ys_ Log

• "....' • _ o_dation,slightlym_st. ..... =

-_ ::::.... _ : "

35 _£ ____g 1330 0 : :::""::'::"WBr _?mdsLWea_eredBedrockSandston_asabovebut, _=" _ ___Osture.

_ 40_ _ 4_ ,335 0 ........""....""'"""WBr _-Wea=eredBedrock-Sandston_asabove --_ i_[!: "

__ - -:::"''' _--...
- :.,.. - -_:_?

45 _- __ _ 1342 0 :..:::"':::"'::"Cgr _ finegra_edsan_ veryBed_& SandstOne(San_, gray(5Y6_1_me_tOdense andverymoist. _ : _ _ .--_=--...M_sture.

-- ...._':"::' -- -- i __ :: _rst water,

-- ,.'.'," ,.. _ _ .._ ;._

50 ______--____ !135' 0 =::::....:,.....'""."""'"".'"'''....."""'"""''.........."" ' '" CBr __=_water sa_ra_d.BedrOc_SandstOne'asabove,butdenseand __:__ _:;:_!"-_:_:_:----.....'

55 __-- 140_ 0 .............. "....."'"."'"""""""""""""".........."CBr __:BedrockSands_ne; asabove,wa_r sa_rated.. : : _:_-:.:.:.::._.:i___. _ ..::.:..

60 ------ 141C 0 ......°" " '.....'" ' " ""'" " ' " CBr -_-BedrockSand_on_ as above ,watersaturate_ _ _;I_\:;'''_:.'_-_ :_i__ ... : ':...

I0 I_= _--- 1418 0 ......"'"....""'"'"'"'"'"'""'"........---- _- ;"""_-_.2@_ ,"::___:__ '_1:5?.....



E A R T H _ T £ c H



E A R T H _
£ H

i(_) Borehole/Well(confinuafionCOnstrucfiOnsheet)Log
P_t Nam: _er • iP_ Nun_e_ 36097 Boreh_eNumbe_ _-MW2_

Boreho,e Location: IRP S,te ,, MCAS[] _m ISheet 2 of 2 "

Sam_ _fld An_ysB Log

,oo, ° ......-.'''
- - " - _'_ : .:.]i_
- ...."""""""'" _- Z. _=_

_ 40 _- _ =_ 1015 0 ....::::::::.:::' CBr =_ Bedroc_Sands_n_ as above. __ ._.:__:_..'"

.......... __::
- ....:::: - _ :._?

•......... _< _.

45_-- ____ 1025 0 ...................,.....::::CBr__B_m_-Sandstoneasa_ve_tmoist. ___-;.....:'"":._...."=

- ..................... q_
-- ......I.1:....::::_- " _.............._. ,

50 -- _ _ 1_ 0 .....""...." ""....."CBr _ Bedrock-San_tone;as_ove _.....b-_ .'""'" '

_-- ..........-.-..'''.........'.... _--- " _.. _:.._:;__:: "_ " ":"......__"_.i_

!55 _- _ _ _o5c o """ _" _



E A R T H _ ¢ H
V

Con rucfion Log
P_t Nam: _ [] P_ Number 36097 I[ Numbe_°_h_e_ _-_10

_P _ I,MCAS[] _m _: 2196755.36 "_ 612_A1 [She_ 1 of 3
Bo_ L_:

Dfi_ngAg_c_fi_ng_u_m_t: BC_ 85 DineS_fi_r MlS_00_e__D_ (___ 7_0 !

Dfi_ng Me_d: H_ow _em Au_r s_U_ of 0 D_e H_: _ _2 _ _: _0 " [

68_83 692_8

_ B_ _ _ [ Ch_k_ B_ _ __2
Samples Field Anal L__g

_ _ Lithologic Description _g_ Remar_
_ _._1

• ' "wur_ Weathered aedro_-Sandstone _ _ _eOrock-SanOstone

0 5- 1240 WBr Wea_ered Bed_c_Sand_on_ _i_ (5Y_1_ _ _amNing tor lim_ogic- ' • i - medtofinepoodygradedsand,densetove_ s_p_on on_
_ ' • - dense,_h_y m_sL -

i

10-. 1250 WBr - Wea_ered Sandstone;asabove -

15-_ 1300 WBr - Wea_ered Sandstone;asabove _

_ _ _307 c_r _ Bedro_-Sandstone; light gray {5_/1_ moist - oist re

25S. _ _315 CBr Bedrock-Sandstone, as above. "

_0



i!! E A R T H __ T E C H ,

, B__ Con_rucfion Log
!Q _fi__ SheeO

P_tNam_ _er HI _N_ 36097 Boreh_eNumbe_ _210

Bomh_e Location: _ N_ 1, MCAS N _m I Sh_t 2 of 3
Samp_s _d An_ys_ Log

_ _ _ 132_ O .......................CBr _ fine sand,Bedmc_Sands_n_ _g_po_yg_de_ _ _ _gmY_Y_I_ reed._ ___ = _:._.

-_ -- ........ .'""......'-- •'........... _--_g_ g_l up _ 1_ _, _g_y mdst __ _ _ ..:: :"

35--_ ____ 133_ 0' .. . .""... .""'""" _"""""""""""" CBr _-=Bedmc_s_ne; asabove _-_" _:A':_.__----_.."

-_ -................ - _.,:_.-i_i.
- ...."- _i_

iO 40_- ____ 134' 0 ......"""'.../.CBr _f Bedmc_Sands_ne;asabove __.t...__._..1

_ _
45- ;::: - "" =="

_ _ _ 1355 0 : :"."":.":.' CBr _=flneBedmc_Sands_ne;poodygmd_ sa_ with_ gray_Y7/lX m_. _somo_agmen_ _ Z-. _: ...

_ -- ..:: .:.: _- sands_n_ ve_ _ns_ _hfly m_sL _::i_ _

....-._ . _.

55-_ ____ 1434 0 ....................""""iCBr _: _drock-_stone: as above ?!IC:_-"\:_.7

-- iiii' -- -_"" :_:_::_::_"
..... •" _ 2 i."!"'

'": _ i_ _.

°°-: o ................''"__: .....
_ _--- ........"'"""""... _- _:_+_"_"...."_i_?•"



E A R T H _
T E H

Borehole/Well Construction Log
!Q (Continuation Sheet)

Pmj_t Name _ _ Pmj_t Number 36097 Boreh_eNumbe_ _-MW210

BoreholeLocation: IRP_te 1,MCAS [] Tom [ She_ 3 of 3 "

Sam_ Fidd An_ys_ Log

_ ! _ _ _=_ _'_ _ _i_ _ _i_ i_ _ i_ LithologicD_cription I_i_'_= Remarks ,itl!



E A fl T H @ T E ¢ H



E A R T H _ T E C H

iO   h   ConfinuafioOnrucfiO hee0 Log i

P_m_ MCAS [] _m _eH ]P_t _ 36097 I B°_h_umbe_ _-_1 I

Samples Field Analysis g

100 _

- Color_ange to bro_ (7.5¥R4_ gradingto
70%_1_10%_a_ 10%sand;10%CaCO_
moisL

35 _ 100 _L - C_¥ _ SAND;y_o_sh _o_ O0YR 5_);
W_r _70%_a_ 25%fine sand;5% _ m_s_

_ S_TSTONE;y_o_sh b_ (10¥R ff_; 60%
_ 20% finesand;10%da_ 10%CaCO5

- reac_ wi_ HCI;moist

_minar bed_ng 1_6" _

O 40 _ 100 _ C_or to to90%
change yel_w (10YR grades

s/_ 5% finesand;5% clay;ve_ mols_massive;
- reac_ _ HCIfrom41._5 _et _0% CaCO_.

_ Colorva_a_onfromyellow(10YR_6) too_ve(5Y
45 _ 100 5/3_ _.

_r _ange toyel_w (10YR7/6); mass,e;

_ moist;no_or.

50 _ 100 " _ 48_1 _eL

Colorgradestoyellow(2.5Y8/6).

screen50-60feel

WBr _ WEATHEREDSANDSTON_I_ht yel_sh
- bro_ (2.5Y6/4); 60% finesand;40% sift;ve_

moist;_ace clay.

WBr __ILTSTONE; yellow(2.5Y7/6) wi_ FeOstaining;

100 " ___minar bed_ngd_e (5Y(2.5y_3_60%_lk 40%fine

60 _ - sand.

Q . Gradesto mas_ve;_ace me,urn sand;i mi_ceous;moiskye_ow 7/6).



E A R T H _ T E C H

_._ Borehole/Well(continuatiConOnStructiOsnheet) Log
P_t Nam_ MCAS [] _m _e H P_t Numb_ 36097 Bo_h_eNumbe_ _-MW_I

Bomho_ Loc_: _P _ 1, MCAS _ _m I _t 3 _ 3

Samples _dd AnM_ Log

To_ Dep_ = 70_eL







H _ T E C H

i0 Borehole/W(cellontinuatiConOnStructiOsnheet) Log
P_t Name MCAS El Tom _e H Pmj_t Number 36097 Bo_h_e 01-M_V_2Numbe_

Sh=tBo_h_e LocatMm IRP Si_ 1,MCAS [] Tom [ 2 of 2

Sam#_ _dd An_ Log

.... WBr Sameasabove. -. _-- .. O.020-inchs_led

-- ./...-. " _ _ : __--,_ screen20-35feet.
- """' """ - -L.__
-- 100 1600 '::_;" "... WBr__ Gmdos to hMMywea_ered SANDSTONE; -- : --_:_

35 ] "i ii""" -- _ose9;5%finetome_umSansd;aturated" 5% sil_micaceou_ ---_--_--ii
ToMIDepth= 35 feel



625 ......... 625

i _ 550 ...... EL --Ta=35.551.5 m_m EL..... _ . :-TD=3ff551_ i_ 550 _m

O i 525L,_.o[o_c............LEGEN_ [_EN_........................ ,i525

NOT_ DRY, N_I_ WITH H_)

USEDTO D_BE _RE _D _ NOT

1

WELL LEGEN_
_ 0

1 0 SCALE5fflNFEET10ff
o I HO_ZONTAL

-- GROUND SURFACE

(EL_ATION AT WE_ L_AT_N)

_ _GROUND SURFACE Phase II _

_A_,ONONCRO_EC_,O.) 01"MW212

O _ __TION_=s0'--TOT_DE_H OFWE_ Date:p_e_N_01_6Remed_INTERPRE_VEF°rmerMCAs_lnve_g_°n'E_th1ElT°m'LOGEODRange
(BELOWGROUNDSURFACE) _097 _;_ I_Uo_ _ _a_a_



E A R T H _) T E C H

Conrucfion Log.
P_ _m_ M_S [] _m _e H ] P_ _ 36097 [ B°reh_umbe_0V_213

Bo_e _c_: _ _ 1,MCAS [] _m _ 219450%79 _ 612216_97 ] She_ 1 of
2

_g A_ _t H_mm D_g Co_ D_ _y _bi_n

58_49 583._

AnMy_s L _

_ [] I ML _ SIL_ gm_sh b_ (_OYR5_) 95% sil_ 5% fine
- [] _ sand; d_; _ose; no _o_

- _

- GmNngto90%siL 10%finesand;_Mr _ange
tobro_ (10YR5/3_ kace angler rock

10_ _ _gmen_.

• . -- sand;_ose;so_;noodoL

L _ C_Y: 90%de% 10%finesand;Mw#asfid_;
_ .moderateden_; f_nflym_sk noodoL

20_ _ SM SI_ SAND;75%sand,25%_k Mw#asfidt_

_ !IIi. _ m_eratedenN_;_ym_s_ no_o_ 21-23 feel
_G _ C_YEY SAND;_own (10YR 5_ 60%fine

_ .-i! sand,40%day, tra_ gravelto1.5in_es in
25_ " - diameter;moisksoft;no _or. 23M1 feel

O Gradingto 75%clay,25% finetomedium,- subanguMrto submundedsand;tm_ rock

_ _agmen_andsubroundedpeb_e_



G BOoonrucfiO hee 0 Log 1.

P_ _m_ MCAS_ _m _e II P_ _ 36097 Bo_h_eNumbe_ 01_13

Bo_h_e _on: _ $i_ !, MCAS _ _m ] Sh_t 2 of 2

Sam_ _e_ Ana_s_ Log

-_ _GL -C_Y_SAND;80%da_20%sand'_ -- i__-. .

- _ _ C_ I_ d_e b_ _.5Y 5_ 90%_a_ 10%_ _"
- finesand;_asfi_ _a_ subroundedgBv_; t_ ....

- -- organic; _ghtFeO staining;clay_ntent -- Y _ i:
_ _mea_ng _ dept. --.-

40- -- ....
- _ 2 i:i:::

•: _! _P _ SAND;95% finesand,5% da_ _a_ subrounded _ _oren_e _o _
-_pebbles;soft;ve_ moisL r _ gmHtto 41_

_ml D_ = _ _





E A R T H _ T E C H



Conrucfion Log 1
finuafi SheeO

_ _m _ Si_ I, MCAS_ _m She_ 2 of 2

Samples Field Analysis L__g

_ _ _ _ _ [.9_1 _ L_hologic Description Remar_

• _ 29-31reel ,

- _ No Sarape Re_ve_.

_ _ 3 band _om
• 31-50 _eL

35 - O.O2OqnchsloRed
- s_een 33_8 _.

- _ NoSam_e Re_

_ uP _ sAN_bm_00YR_3); 95%fine sand,5% "
o

- _arse sand,5 _ sift; light FeO staining
- - _roughou_ kace ro_ fmgmen_ and gmv_;

45 - 5P 3saturated.
- SAND;90%finesand, 5% _ame sand,5% _
_ - tra_ gravel;saturated.

. 5M _ SIL_ SAND;85%finesand, 15%_k m_sL Boreh_e_l_dwith
- grout to 50 feel

50 - SM SlL_ SANDasabove.

To_l Dep_ = 50.5 feel



625 ........................................ 625

Z Z EL 587.7_ Z

i 525 ............. :IELTD=50'53_7 ELTD=5_537"7 525
L_HOLO_D _GEN_ LEGEN_

_ _ o_Y _ • _o_ (_"HOrIZOn,W'_T,_O_-R_ _ H_)

_ ___ _L_ S_D_L_ G_Y _ [] SILTSTONE_IGUELFORMA_ONORCAPISTRANOFOR_TION'NoN.R_CTNEW_ H_ )

WELL LEGEND:

i l _ 0 _SCALEIN FEET5ff 10ff
o I HO_ZONTAL

":&_--_ -- _ _GROUNDSURFACE(EL_ATIONON(EL_ATION AT WELLLOCATION)GROuND8URFACEcRosS.SECTIO_ PhaseII_ 01"MW214

O _'_ __£_9_E//L_TIONm=s0,_TOT_ DE_H OFWE_ Da_01_eP_e=N= Rem_IINTERPRETIVEF°rmerMCASt_)lnve_g_°n'EarthTech_1ElT°m'LOGE°DRange
(BELOWGROUNDSURFACE) _097 A_ Intent_on_L_._mpany



£ A R T H _ T E C H f



E A R T H _
T H

Borehole/Well(continuafionCOnstrucfiOnsheet)Log [.

P_t Nam_ ' MCAS [] _m _€ H P_ect Numb_ 36097 Boreh_eNumbs: _-MW215

Bo_ho_ Locatio_ _P _e 1,MCAS _ _m [ Sh_t 2 of 2

Sam_ _dd An_ Log

•........." " " "" " " '.WBr _ 35-40feet bg_ WELLGRADEDSAND;yellowish_ i.. iE_ 33-50_eLweaktomoderate

•............."""" '.• • • .. --_brown00YR 5/6);fineme_um,40%coarse_to coame(15%fin_ang_a_ _os_ verym_45% -- _"-.._L_ _:_CIreac6on,

iiii..... _- -_

i_-_ 13_ ....'"'''" """""'""""""...."""'" .::""!!.:'! wBrWBrWBr_,43-44 feetbg__--_40-45feetbgs'g_yishbrOwn;40"43feetbg_satu_te_WELLR°wi_gSAND'CLAYEYSAND;verydarkGRADEDSAND;dark _i_.._!ii.r..._..i.HCI reactor,i_m_iiii2

•......'...."" WBr - br°wnl0% fln_00YR4/3_ang_a_ sa_rated.75%coame,15%med_m, -: i _:_ :
13_ ....: : : WBr _ 44-45 _et bg_ CLAYEYSAND;darkbrown _ . _,_

.... _0YR 4/3);saturated. • :
: : :"" 45-48.5feetbg_ POORLYGRADEDSAND;da_ _ _ .

":..""" _- subangulbr°wnmoderateto(10YR4/4);_ghsphem_;med_m;Ioos_ : ._ _

i_""ii i WBr- yellowish4&5-50feetbggSa_ra_d'brown_ 0YR4/4_GRAVELLYSANDYSILT;85%_ 10%fine.todark_._i





i E A R T H _ E C H

Borehole/Well Construction Log

Pmj_tName: MCAS _ Tom _eH I Pmj_t N_ 36097 I NumbeBr:°_h_e _-MW216

_P _ 1, MCAS _ Tom No_hb_g: 2194472.2 Easting: 612261_05 [
Bo_hdc Lo_fion: Sh_t 1 of 2

i Dfi_ng A_ R_am S_ _mm_nM Dfi_ Valenti_ Gory _

To_ 5_0
Drilling Eq_pme_ Rota_ Sonic D_I _g DateS_: _i _20_ . D_th (_:

DN_gM_D:N_ngN_& NonRe_a_sOn_ t__: 11 D_eNN__(fec_t°:Drilli_8_g:llN200432_O_(feet)Sm:€_ 35.16

C_mpled_ Nformati_n: ComN_ _ a 4 i_h SCH 49 PVC n_Nt_ we_ (f_tMS,El :€_n Gro_& 591.62 Top of Casing: 5_.45 t

_ B_ L Browne Ch_k_ B_

; . Sampl_ Field _g

_g _ o _ Lithologic D_cription Remar_

_ ' 100 091_ ML

i - - _op Sdl) SI_ _ SAND;da_ _ay (10YR MI_
i _ _ 85%_lk 15%finesand; r_; dw; Mose.

i _

.i -_ ML - SlL_da_gmy_.5YMl_80%M_10%fineM
_ - me,urn sand;10%Oa_ d_; non#asfi_

- - mas_ve. _L

5- 95 0920- ML Gradesto sligh_ymoisk_ce FeO stains.
10_ 100 0932 -

15__ 75 0935 ML SILTas above.

SM _ SlL_ SAND;_o_h y_Mw (10YR_; 60%
fineto mediumsand(a_o_c); 15%subanguMrto HCI.

- subroundedgmv_; 10%si_ masMve;_MhOy

moist.
20_ 100 94 ML _ SI_; da_ gray _.5Y _1); 80%silk 10%fine

sand; 10%da_ nonpMs_
_ - 21-23 _eL

_ _ 23-40 Ieet

_ 25£ _000945 _

_ -

_ / _ uw_ _ wi_ SILT;ve_ pale bro_ (10YR8/4);
_ 80%fine to _ame. subanguM_arko_csand;



_ E A R T H _ T E C H

Borehole/Well Construction Log '
(Continuation Shee0

Pmj_t Name MCAS_ Tom Ph_e H ProjectNumber: 36097 B°reh_eNumbe_01-MW_6

BoreholeLocation: IRP_ I, MCAS [] Tom ] Sh_t 2 of 2 _

Sam_ _dd An_y_s Log [!

- i: i : _ slightlymoist;micaceous;no odor. -- ii:

i.'. i • _ Saturated. _ I

::: I : zone@32.540 feet .[- t
35- . -_n soe

_ s_een 25-40 _et.

- _///_ --sand; wet;nonplas_c;noodor. -

- 80%fine to coame,subangular,a_osio sand; -
:, _ 40 -- _//// GL -_10%subangulartosubroundedgravel;10%silt; _ ore oe _e w_

i- ; _ - _atumted; micaceousLooodor. I- grout to 40 feet.- _///',_/ -- 5% silt (inlenses);moderateplasfi_; soft;wet; --

_ _ - no odor. -

- _ -_N--DTb_ _<£_)Yg_°/7_e'-t6-c_a_- - _-
45 - ML _ _an_5% s_ sa_rated_oose; no odor. .j--

- -- clay;wet;nonplastic;noodor. --

- _ -- slit;ve_ moist;soft;noodor. , --
50 - "__ = 50_eL _



625 625 625 _ _- 625

_ 550 .......... _.5_TD=40,= MLSpOE 550 550 E_ 55TD=40,.3"- _ _ 550

_ CL

525 525 525 _ 525
LWHOLO_C _GEN_ LEGEN_

_ (CAPISTRANO_D NIGUELFORMATIONS)SLIGH_Y W_TNERED BEDROCK

NOT_ DRY,NON.REACTIVEWITH HCL)

WELL LEGEN_

i l 0 SCALE INFEET5ff 10ff
o I HO_ZONTAL

,_ "_ _::::_'(_su__"°"_._.__,o,_ D,_,,o_w,_ Date:0,_6p_e¢N_ Rem'd_INTERPRETIVEFormerMCAs_lnvestigati°n'site1"E°DEarthTechEiToroLOGRange
(BELOW GROUND SURFACE) 36097 A_o I_ati0_ L_, _any



) Borehole/Well Construction Log [
i IPmj_t Name: MCAS _ Tom Ph_e ff I P_ Nun_er 36097 [Numb_B:O_h_e 01-MW217

_e_n: IRP _te 1, MCAS _m No_9_ 2196235.05 Eas_ 6123708.39 [ _a_t 1 of 3

DrillingAgene_ Rennet S_ie Memational DillOn V_enfine G_oy

i DfiU_gM_dD:filling Eq_pmem: Rom__R°_cm__nic Drill_g Samp_NUs:mb__ 0 Da__D:a_ _a._: _10/20__l_" [_t):

7_0

_ Com_ _formafi_: CompMM _ a 4 inch SCH _ PVC mo_tofi_ well. _MsEI L)_ : Groun& 63_ I 0 Top_C_ing: _2.15

_d B_ _ _ ICh_k_ B_

Samples [ )g [

L_hologic Description I_ _ _ Remar_

' ' ' _ _ 8M _ ffopS_I)SILTYSAND;gra_shbro_(10YR /q
- %_ - 4_); 70%fine_ meOumsand(m_e finesand_ _
- WB= _30%_ kace med_mangdarto subangu_r _ No HGIreac_on.

- _ SANDSTO_:d_ _ __ _ _
- - 80%fineto_arse angOarsand w_l graded, _ _
- . abundantqua_ gm_s; 10%to 20%days; ' _ _
- _ in.easing clay_ntent _ depth;vew hard;dw; _ _

v _ 5_ 9:35 - no_o_

15_ _42 - SILTSTON_C_YSTONE; dmk_o_ (IOYR _ _
- - 3/3)wi_ s_eaksof yello_shbrow; 70%fine. _ _ _asy dnl|ng,so_
_ -_angdartosubangu_rsand;poodygraded;30% _ _
_ WBr _/clays; increasingclaycontent_ depth, _ _ _o HCI reac_on.
- - Idistu_edlamina_ons;fi_; damptomoishno I_ _

- SANDSTONE;lig_ _own_h gray(10YRU2) _ _ _
-- _ y_sh _nh98%fineto _arse, angu_rsand. _ _
_ qw_lgraded,abundentqua_ gra_s; 2% days; _ _ '

20_ w_r _ _ar_ dam_to m_st_o odoL j_ _ _o HCI rea_ion.

-- -- fineto med_m sand,w_l graded,subangOarto _ _
- - submunded,compo_Oon(70% quaY, 30% _ _
-- - o_ers mi_, _spars), 2% _ays; _ace fine _ _
_ .... _ coamesand,someironoHda_ons_in_g, _rge _ _

..... _ _ff-=_m =rbonatedch_ i I

25__ 0:09 :: :: Slig_uy_aroer



E A R T H _ T £ C H

Conruction Log
(Continuation Shee0

P_t Nam: _S [] _ _ If P_ Num_ 36097 Numbs:B°reh_e _-_17

Bo_m_ L_: _ Si_ 1,MCAS [] _m Sheet 2 of 3

Sam_ _eld An_B Log

10:2_ : : : : WBr _ SANDSTONE;w_ (10YR6/1)to I_ht gra_ Veryeasyd_n_ (no
• "" ' : -- 100%fine sand,poorly grade_ angu_r to - "otaSonreq_red).
---' " - subangulaLcomposi_on(55%-80%h@hly No HClreaction.

: : ::: : :: - wea_ered feldspar, 10%-30%quartz,10%-15% -
..... mica_ s_ong HCl reac_on;hard;m_st; no odoc _

• "... : _w_r _ SANDSTONEinterbeddedwith _

10:4_ • •-..." " : SILTSTONE_CLAYSTONE;white (10YR6/1)to _ac_on.NOto weak H_I
..... _ghtgra_ 100%fin_ angu_r to subangularsand, --
• " "" : __p_orl_y.graded_h__ard;_ry_to_d__am_p;noodor.
i i ii.... =wBr _ SANDSTONE;palebrown (10YR6/3)to _ghtgra_ - S_ong HGIreaction.
...-.-: - l O0%fine, angularto subangularsand,poorly --
.... _ graded,hard;dry;noodon

i:i__ ...."'"........W_r_ SANDSTONE;tomed_m,angulartosubangularsand;palebrown00YR6/3);100_finepoody_ _ongHCIreac_on.

•..........' " " _ graded;abundentmica;hard;dry; noodo_ _

10:31 .....i i ii...-..WBr __-100%fin_SANDSTONE;angu_rto subangu_r sand,white(10YR6/1)to light gra_poody---- .NO,action.tOweak HGI
: ::... _- graded;verymicaceou_ hard;dry to damp;no --
•: : :"" _ odo_ _

!..::: W_r _ SANDSTONE;whi_ _0YR6/I_ 100%fine to No HUI reacUon.
' ',".....: : : : -- coa_ angularto subangu_r sand _uctuafing --

: : : : grain_ze_ weUgraded;somemica;hard;dry to
13:3_ :::: -- damp;noodo_ --

: : : : WBr _--SANDSTONEasabove. --
..... Bento_tese_ from
• : : : : _ _ 51-53feel

•......... #3 _and from
.......... 53-70 feet.

15:1_ " ...." . WBr _ SANDSTONE;white (10YR6/1_100%fine to _. _-_.- No HCI reaction.

)_ I "[_" . ."m''. .mm.. m" m""'4 m """ " "m" " "":::: ____-- dampgraded,compos$on(60_O5O/ome_um' angu_rtOmica_ s°memica'tom_st: noodo_subang_ar sand'tracefeldspa_c°arse30%sand;hard;p°°dyquartz'__ " --: "--"----:-------.

[5:4_ 1:: : : :(:: : : : -- - "=__. u_20-inch Notted........ _--" screen55-70feel
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E A R T H _ T E C H

Conrucfion Log

i'_ P_ _: MCAS _ _m _e. [ P__ 36097 [ Numb_O_h_e 01-MW_8

_ _e !, MCAS [] _ _Th_: 219658932 _ 612384_41 /
_n: Shea of 2

Ddl_g A_n_: Resonant So_c _m_n_ D_e_ V_en_ne Godoy

i Com_efion _: _ as a 4 _ch SCH 40 PVC n_dng wall. MS__vafi°n
_un& 669.80 671

L_,g Lahologic Description _ _Eg_ _ Remar_

_q_ 8M _ _opSo_)SlLTYSAND'gra_shbro_(10YR J [Ve_owan_hard
_ _4/2_70_ fine to med_m sand"30_ _1__ce _ - - - -

_ _ wBr. _medium,angu_r to subangu_r sand;_ose; d_; _ i_g!_f bor_de.

- - SANDSTONE;pa_ bm_ (10YRU3_ _gH_e _ _
- - brown(5Y 6/3) to _ffe (10YR6/1); highly . _ _

- - wea_ered; 98%fine to medium,angu_r sand, _ _
" -. poodygraded,dominancy_spa_ _ _

_-_ 5- WBr_ |__2%s_bdB_d_. _ _ _EongHGIreac_on

- - wea_ered; 98% fine tomedium, angu_r sand, _ _ e_ oe_owgrouno
_ _ p_dy graded;2 _ si_;bd_le;massive;d_ to _ _" -

_-_ - dampbe_eenT-9_etbgs;no_o_ _ _

- - wea_ered; 98%fine to medium, angu_r to _ _
- - subangu_r sand,p_dy g_ded; 2% s_t; ka_ _ _

_ _ mi_; bd_e; some _m_a_on (hodzonal)of_ _ _

_ _ bro_ (10YR413);d_; noodo_ _ _

15- -- wea_emd; 98%fine _ medium, angu_rto _ _
- - subang_ar sand, p_dy graded;2% _ some _ _

o eacHon
- -- wea_ered; 98_ fine,ang_ar to subang_ar sand,_ _' •
- - poodygraded,_mpos_on (60% _spa_ 30% _ _
_ _ quaY, 10%mi_ 2% _lk some mi_ _ncrea_n_ _

_wi_ dep_) ka_ mediumand _arse sand' ve_ _ _ ......20- WBr ...... ' - ' _ _ Mooeram_1
eaGion

_ _ weathered;98%fine,ang_ar to subangu_r sand,_ _
= - _ p_dygmded, _mpo_on (60%f_dspa5 30% _ _ o
_ - -- quaY, 10%mica); 2% _s; some mi_; _ace _ _
_ - - mediumand _arse sand; potion of sample is _ _

25- -- SANDSTONE;palebr_n (10YR 6/3);highly _ _acfion in sg_ and
- - wea_ered; 98%fine to med_m, angularto _ _one to weak HCl_
- m d_u d ra andstone-- subangu_rsand (mode- e " m),p_ yg ded, _ _ •

_ _ _ _mpo_on (60% _dspah 30% quaY, 10% _ _
- . .... _ mi_ 2% _ abundantmi_; some ve_ _ _ _

i_ _ - . .... -- bedsto _mina_onof siff;d_ to damp (m_sture _ _ "

_ _ WBr SANDSTONEinte_edded _ SILTSTONE; . _ _ong HCI reac_on.



E A R T H _ T E C H

Con rucfion Log

Sam_ _d An_ Log

_ _ _ _ _ _ _ _ _ _ _ _ LithologicDescription =. _ Remar_

•...." " coam_ subang_ _ submundedsand
•........ _tern_ g_n _ze_ 2% _ abu_a_ _;
•..... •..... - some clay/slit_mlnations;_t_e (pla_-po_ble -

_--_ 13_; ....' ' "• WBr _ SANDSTONEi_bedded _STON_ gm_sh S_ongH_ macron

i i i i - SANDSTONE; pale bro_ 1_0¥N N_); 98% -- _Cl reac_on.
.... medium, angular to subangutar sand, peody ..........

14:2_ _gr _ 9rade_2 _ si_ abundant mi_meist_ e _or. _ .i_ .............

....:::: - _rse, an_ular to suban_ular sand, well graded; -" _ " "eae_on.N°to weak HCl

.... - 2% sil_; abundant mi_; tra_ lamination of da_ --. _
i i i i 2 g_yish _rown clay€siltlenses; bdttle (p_aty);molst 2 'I_._
.... - tove_ moist at 48.5 _et bgs;no odor. • - _

.... screen4_60 feet.

: :: : medium,angularto subroundedsand, poorly -

None toweak

! i ! i - medium,angularto subangularsand,poorly _ - ._ - 'eacfion.
15:53 wBr -_aded; 2 _ sil_bundant mi_; moi_ no_or. _ong HGIreaction.

'amedium, angularto subroundedsand, poorly ,- • I
.... reacUon.
::: : - SANDSTONE;palebro_ (10YR 6/3);98% fine to -.i ._
: : : : - medium,angularto subroundedsand, poorly -- _

To_I Dep_ = 60 _eL





Conrucfion Log I
P_ _: MCASEl _m _€ H I P_ _ 36097 I Numbe_Oreh_e _219

3

67_23 678.30

Samples ,g

_ 100 0730 _M _ SI_ SAND:ve_ darkgm_shbro_ (10YR_2__ _

- - 85%fine to medium,subrounded, _ _5 teet oroanc n_

_ ve_ dense;d_ to sigh_ymois_o_anic-dch.

_ _ ]_arse, subangu_ qua_sparsand; 10% _ _ Bedrock_andstone5- 100 0801 WUr . _fine,angu_r rock_agmentgmv_; ve_ dense;d_ _ "

- _ SANDSTONE;lig_ g_y _Y 1_ 100%fine _ _
- _ subrounded;qua_fe_spar sand;med_m dense_ _

•- -- d_ to sl_h_y m_s_ no_onate cementa_on,. _ _

- -- subrounded,quaSi,spar sand;15%_w . _ _ "

- - meOum subrounded quaSi,spar sand; _ose; _ _

20Z 0915 WBr _ ___&_ -- -- _ _ .Moisturestarmat ZO

____ --_onate cemen_on, ve_ moisL _/eet

-- - subangu_r qua_f_dspar sand:t_ce fine _ _
i _ - angu_r rock_agmen_ and g_v_; weak _ _

i" _ = - cemen_on: me,urn dense;_os_ no =_onate:_ _ _8_3o feet
- ]Grading_ SILTYSANDSTONE;I_ht gray_Y _ _ • . ....• o -- _elates_m [ne

\ _/ HBr;-1712_85_fineto_arsesubang_a r " _ _ ......
.-30 ' I- qua_dspar sand;15_ _w _a_i_ _lt; weak _ _



E A R T H @ T E C H !-

_ Conrucfion Log
(Continuation Shee0

P_t Nam_ MCAS [] _m _eH P_t _ 36097 Boreh_eNumbs: _-_H9
I

_e _n: _ _ !, M_S [] _ [ She_ 2 of 3

Sam_ _dd An_yfis Log !

g_5 .... WBr__ Iltomoderate_rbonate _mentafion"v_ mo st I _ _&O-S&5feet in

: : :: - IR7N), 100%mediumto_a_e; angular; _

: : :- _ !qua_ldspar sand;mediumdenseto loose, , _ _ _- ive_ moist;moderate_onate _men_tion; _ Z

.__n_e,on_veml weak_nate _men_tion _- _ __•.. wur .................... - _ 33._35 feetpossible
I - _Gradlngto SANDSTONE;_lor changetowhite _ groun_ater zone,

•.. _ I(10YR8/1),90%fineto mediumsand;10% fine _ _ _ ..... to!!st.

1005 : : :. . _ngula_qua_ rock_agmen_ andgrovel; i- _ _ _0 _et yewpoor
: : :• - _mediumdenseto loose;_ak _onate _ groundwaterzone, If

:::: - _l_oist. _- _ any.
: : :: _ IGradingto SILTYS___- _ Bentonitesealfrom
! i i i -- I_1), 85% finesubangular;qua_ldspar san_ _ 3_38 _et.

•.....: : : _ _me_a__I_ _d_ _ s_ _ _1- .- .. 3_5_5# 3 _andtmm_eL

_-_ 1035 ....."::::.ii!ii....:::wBr_l__;_e_7_!i_!iG_ng_SANDSTON_100%me_um__ __slt_n_e _ _ 4045_m_sL
......... _menL ._"

1105 .....""''".....::::W_r_--Gra_ng_s_ng_a_men_n, mN_ __ \_._/_ 4_50_ve_..... _'" mNsL

......" "...." " . _ i _ _ 0.020-!n_ flowed

•............ . -- _, .!..__.. s_een 40-55feel

........... '."......""" wur _ cemen_omGm_ng_ veff _ns_ d_ sko_ _on_e _-: __..___i _on_ebu_3 met d_me_Svong

•...." ' """" """ """ "" " - _ii _ "_ _' _m pulverized.

•...........WBr -_mding _ SANDSTONE;100%fine_ med_ _. _ M_Um.
.... WBr -_;_st. -- _ _. _-5b feet d_.
: : : : - GradingtoSILTY SANDSTONE;moisttod_; _ii _ .

1335 : : : : - ve_ dense. 55-57feet d_ s_ong
i i i i - D_; skong _onate _men_tion. _ _rbonate _mented;
: : : : - - _re pulverized. [-
:::: WBr _ _i_ _ ___rbonate _ 57-60feetve_ !
iii i - _menmtion;ve_ moist;mediumto_arse sand, -- hoist. [

1405 i!!iWBr ._ _ gl_ _6_i_[_ _ 60-61feet ve_ moist
.... WBr ._gmy(5Y _2), 85%fine;_ubrounded; _ to_ntu_t_d
: :: : " iqua_ldspaffmi_ sand,15%lowplas6citysilt; I - 61-70_et moist. [.

..... _ _e_oist tosaturated_e_ense. _ [

• ::: _ _ite (10YR8/1),85% fineto _a_e; angular;' - [
•i i i -- qua_ldspadmi_ sand; 15%lowplastld_ silt, -- [

•.. moist;ve_ dense, i

f
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P_ N_ MCAS_ _m Ph_¢ _ P_t Num_r 36097 Bo_h_eNumbe_ _-MW219
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P_t Name: MCAS [] _m _e H P_t Num_ 36097 Numbs:B°_eh_e 01-MW220

Bomhole Locati_: IRPS_ 1,MCAS [] Tom [ She_ 2 of 4
Sam_ _dd Ana_s_ Log

:....• grade_ 40%clay/silt;breaksearly; d_ _ damp;
: • ... -- no odo_ --

: : : wBr SANDSTON_ white O0YR_I_ well graded, NOHUI reacUon.
: " '-- -- ang_ar _ subangu_r sands_0% coam_ 30% --12_2 ....
.... me,urn, 30% fine sand_compo_fion _5%

•..!! ! ! WBr _ _o odo micaand _he_, 15%quar'lz_ha_; d_; _/F- _acfion.NOne_ weak H_I:
.... SANDSTONEin_edded wi_

•........." " " . WBr -]SILTSTONE/CLAYSTONE;gm_sh brown;60% _ NoH_I mactiom

on_ reac 0_.

"......... -- SANDSTONE;w_ (10YR_1_ well graded, fine_
• : : : -- _ med_m,ang_ar _ subangu_rsand,

".........""....." " " ' WBr ]compo_on _0% feldsparand o_e_, 15% _ S_ong H_ reac_on.
15:12 ..... _ _uartz,5% mica_ tracecoamesand; mas_ve; _

.........".'."..'" -- tm-ica-ce-°_sLb_ttl-e;-d_m_SANDSTONE;whffe (10YR_ _ry_;.no odor._l);weggraded, fine1_3

..... . ."'." " " "" " "' ' ----(m°de'finemassive;micaceou_ bdtfl_ damp__me_um,ang_arsand_ < 1%_subang_arsandquartz;t_ce coa_ed_;no odor.sand;_--_

15:35 ....." .... WBr _ SANDSTON_white (10YR _1_ well gmded None_ weak HCI
•.............. sands,fine_ med_m, angu_r _ subang_ar - _action.

i"iiii --sand; massive;micace°us;brit_e_mbleS);n°°d°_sand(m°d_fine sand_< 1% quartz';tracec°a_ed_;_--

_0N i! " :: : :" ' " WBr _ SANDSTONE_edded wi_ _trong H_ reaction.
....... SILTSTONE/CLAYSTONE;grayishbrown(10YR -
I: ' ' " :: : : _2) _ _g_ g_y (10YR_; 60% fin_ angular_
=........... -- subangularsand,poodygmded; 40%_ay/silt; _
...... - breakseasily; dff; noodo_ _

16_5 ....... ......... - -

i\_. ) "......... wBr SANDSTON_wh_e(10YR_1_ we_g_ded, fine _ No _ weakH_I

!: .....' ...." " " "' ." ' " -- (mode-finesand).<1% quartz:_ me, urn. ang_ar _ subang_arsandtrace coa_e sand;-- _action. [_



E A R T H _ _ E C H

Borehole/WellConstructionLog
(Continuation Sheet)

P_t Nam_ MCAS [] _m _e H P_ Numb_ 36097 NumbenB°reh_e _-M_V220

Borchole Locati_: IRP _ 1, MCAS[] _m [ _e_ 3 of 4
Sam_ _dd Anflys_ Log

...._ '" " "" ' " '' ' '""'" ' " WBr __ mas_ve; micaceou_ bdttle(crumbleS),sILTSTONE/CLAYSToN_Odo_ gray_0YR 5_dW;no _
....... .__ WBr --_p_l_ed__ze_d_d_st..y_)Ldiso_edbed_s2d_r.r.ry;._oodo_.r._ _r_ No to weak HCI
.... SANDSTONE;w_ (10YR8/1_ weggraded, fine - _action.
•........ _ me,urn, ang_ar _ subang_ar sand --

_55 " " "',.......WBr _ (mode-finesand),<1%quartZ;massive;micaceous;bdttle_mbles);tracecoamesand;dw;no i-F No HCI reac_on.
........ - odon J--
•....' " " _ SANDSTONE;white _0YR_I_ fine_ me_um, _
•...." ' " ang_ar _ subangu_r sand(mode_ne sand_

• 30 ....•. • ." " - massive;micaceou_ bdttle (crumbles_d_; no --
- odon

_:::''"''" _ _

::...:.: - _ _

10:2_ ...!!! .! W_r _ SANDSTONE;white_0YR8/I_ fine_ me,urn,
: : : : - _acecoamegroins,ang_ar _ subang_arsand --
: : : : _ (mode_nesand_ micaceous;dm_ no odor. _

1_5C ............ - --

I1_1 . : ::""""' '""" '""""""""""""' '"""""""""... WBr --_-_--SANDSTON_ whi_ (_0¥N NI_ fine sand; some --------_ No NCl_a_t_on.
- : : : -- me_um sand;angu_nmass_ m_aceou_ --
..... damp_ m_st; no odon

13:4_ : ".. -- --

: : : : WBr SANDSTON_ paleyellow_Y 7/3_ fine to Moderate_ _mng
_ " " ' ' -- me_um, ang_ar san_ modem_ sphemcit_ -- HCIrun,finn

:::.:::: " "' WBr SANDSTON_ whitemass_ micace°u_,0YR 8/1_m_st; noodonfine sand;some _. ,-\ ._8_ reer_on._entOn"e-sea"mm-

• ":".:'..:".:"" " " -- s_a_d, nomed_m sand;odocangu__ick bedding;micaceou_ --_ _R-11_# 3 Sandtrom_t iI
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"',_j-_ (Continuation Shee0 ,

P_t Name MCAS[] _m _ase H P_t Nm_ 36097 Boreh_eNumbs: _-MW_0

Sam_ _dd An_yfis Log

05 -- "...." "" "" ' "..... WBr _ SANDSTONEas abov_ _ ::.[:_:_: 0.020qnchslo_ed
_ ".".. • _ _ -- screen100-110feel

-- . ." ",.""..' .".... -- _-' ,,--_..,...__--_._/"

- 10--- ....' ""'" - _- '{:--_--:
To_l Depth= 110feel



0

700 ZZ ......... ±--i-- 2:a "_' _700 700 / 700

' |

675 .................. i ............ 675 _ 675 I 675 _

T ...... ;
650 '" ! .................... !................... 650 _ 650 650 _

575 575 575 575

O _N,_ _ _ 01-MW220_._ _ INTERPRETNELOG

Din: 01_ FoYer MCAS El Tom 1

........... 8_EIN FEET Earth_ch



E A R T H _ T £ C H i

Conrucfion Log

i_ 'P_ _m_ _S _ _H I P_e_Number 36097 I Numbe_°reh_e_-MW_I _

i_ L_: _ _ l, MCAS _ _m _¢h_ 2197662.75 _t_: 6124472_9 ] _ I of
3

Dfi_ng A_ R_nt _ _ Drier V_e_e _oy

Dfil_g _u_ N_e Dhm_ (__o_Me12 _ _: _ _ 3 I._

71_36 71

_ B_ _ _ Ch_k_ B_ _ Wil_ms

Sam_ _

o _ _' _c D_cd_n Remar_

_ WBrI_ SANDSTONE;_ghtgray(10YR 7/2_ 95% fine to 0-17teet organicfi_
- _arse; angu_ quaSi,spar sand;mostly fine _Vsand and flu_al
_ - sand;_ _w _a_idty _ me_um dense; ;and intedayered.
_ weaMycemented;d_.

_ WBrI_ _r changesto _ghtbro_h gray(10YR 6/2).

5_
--- 90 wBr _ _y (10YR_I_ g_Ong to mostlymedum sand;

_ __ _ mostlyweak:somes_ongcemented.

_ WBI Color_anges to grayishbro_ (10YR 512), fi
- WB_ _g_ng to 95% finetom_m sand _lk _
- - i_ame; subangu_r to subrounded

10_ 90 WB= _a_ _ e_i_d_n_ _a_l_ merited.
-- _ lC_or _anges to gray (10YR6_), 95%fine sand

_ _ WBr/__ S__ _ _ Heasumeo_dng on
_ _ Ibm_ (10YR4/2), 80% fine to medium 7/27/04

- r _ubangda_ qua_ldspar sand;15%_w-- WBr iplas_ci_silk tra_ mediumplasq_ Oay;moisq
15_ WB= loose to med_m dens_;_e_mented.

_ Color_anges to ight gray (10YR 7/1),gradingto
w_t _nesand;_a_y cemen_d, med_m dense_ay;

95 WB_ I_ra_o_e_ard. _edrockSandstone
Grading_ SANDSTONE;light g_y _Y 7_ 95% _a_ _ 17_.

wB_t fine to med_m; subangu_r qua_dspar sand;
95 WBr[ ra_ lowplasfic_ sgkI_se; moiskve_ weakly

20_ _mented.
G_ng _ SIL_ SANDSTONE;_ _e gray

75 WBr[ (5YR6_ 85%finesubangda_ qua_f_dspar
sand;15%_w _asfid_ si_ ve_ dense;_ighfly
.moisL
_ SANDSTON_ wh_ (10YR_1), 95%

95 wBrl fine; subangularto subrounded;qua_f_dspar
s_n_; t_i_;_eak _rbonate cementation. [
Gradingto SILTY SANDSTONE;ight olive gray

25_ 95 WBr (10YR6/2), 85%fine tomediumsand; 15%_w
p_stld_ _lk ve_ dense;mds_ weak to modem_

war _onate _men_fion.
95 _Br Gm_ng _ SANDSTONE;_i_ (_0YR _1_ 95% z_ 30 _

mediumto_a_e; subangu_ qua_fedspar round_r zone.

sand;_ace _w _a_i_ sil_mediumdense;
m_s_weak _rbonate cemen_fion,

_0 _L_Y SANDSTONE;li_t d_e gray(10YR _
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P_t Nam_ MCAS [] _m Ph_¢ _ P_ Numb_ 36097 Boreh_eNumbs: _-MW221

Bo_h_e Loc_: 1RPSiIe ], MCAS _ _m Sh¢_ 2 of 3

Sampk_ _dd An_yfis Log

90 lO1_ . .;; : :.. wBr 85%finesubmunde_quartzJfeldspar/m_sand; -

•....... Same_ _ove, weak_onate cemen_fio_ : _rod_ _ne
.... - _ toC_YEY SANDSTONE;olivegray(5Y _ _e_een 29and39

- 4/2),75%fine;subangula_quartz/_ldspaffmi_ _ =eetabovethe
.... - sand;10%lowplastlc[Wslit;15%medium I- :onfininglayer
..... _lasti_ day; _ moist;medium_ ve_ dense; _ ]e_n 3__nd40

90 1135 .... WBri_ _li_e _n_e_ons; weaktom_erate _rbonate _ _et.
i- I_mentation. F 3_37 _et clayrich

! ! ! ! WBr -_ less_rbonate _mentatlonLandd_. 37-39teet
jroundwater zone.

- _(10YR8/1), 95%fine tomedium:angularto _
90 I346 .... wBr _] submunded;quartz/_ldsparsand;tm_ silt;no 3_o teet confining

i ; _ _onate _men_on; ve_ moist,medium _ laye,r.,_de_
: : : : wBr dense. F i40-72 feet

90 400 "" " WBr - Sameas above. - ground_ter

..:..::.. _ gm_shGm_g_C_Y SANDSTO_;bro_(10YR3/2_ 70% fine_ve_da_me_um;_ _e _ _pmdu_ng_ne b_ow

•: : :.- - subrounded;qua_feldspar/_ sand;_% _

90 1431 " : : : : WBr "3_ense;m_sk _ak _m_n _d no

".."." - I_nds_n_ _

!85 1516 _....."""'".... WB?--_ SANDSTONEaSsANDSTONEasabov____°_ab°ve" --_ i625;42"2T62_gsteetbgs

070_ _ No_m_em_be_een60_and70_ _! _i!' _ _m_ed._onng,_0_nomSUmedonDN_r_m
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P_ect Name: MCAS _ Tom Phase H P_ Nu_ 36097 Boreh_eNumbs: _-MW_

_e _fi_: IRP _ 1,M_S _ _m [ She_ 3 of 3

Samp_s _e_ An_ Log

_ .._ 60 to 70_ d_ng

- : : : : Gm_ng _ SILTY SANDSTONE;I_ht _Ne gray -:, _ -. high_ weathered
-- • • • • - (10YR6/2). 80% fine_ me_um; ang_a_ -- .._ .. feldspac

_-'_ 75 -- 90 0833 ""::: :"" WBr :' quarlzlfeldsparlmiCave_ dens_ ve_ m_:sand:noca_on_e15%lowplasfic_cl_butdchin ,_2!_i_ .:. 75-80_ good

-_ __-- ....::::'"..:':..:': :- exceN_ss wea_emd;ve_mN_.siltGm_ng_ SANDSTONE;sameas40 to60 _et 1_ _."_ ...._wea_emdgmundwaterpmdudngzon_Nspa_less
_ :::: _ _ .-_ _

To_I De_h = 80 _eL





Conrucfion Log [
P_ _m_ MCAS_ _m _e II '1P_ Nu_e_ 36097 B°_h_u_e_ 01-BH02_1-_22

_on _fi_m _ _ a_ch SCH40 PVC_ wdl _fion

Samples ,g [

._ _ . o _ _ _i L_hologicDescription " _ Remar_

-' = " m = _ Sl_ SAND;ve_ da_ gra_shbm_ (10YR3/2__ I
85%fineto _ame, subang_arqua_spar _ I

_ |_ sand;15%_w_as_ty_med_mdense;d_; _ |

r o _ re_ntso_ d_- bo_(10YR3/2_70_flnetome_um, _ _ , , •
_ subangu_rquaSi.spar sand;15%fine, _ _
_ ang_arqua_ gmvd; 15%_w _as_ si_ ve_ _ _
- dense;slightlymoiskorganimd_. . _ _

10_ @ 10 fee_ gm_ngmediumdenseto_ose; _ _

95
@ 15_ee gradingtomeNumdense. _ _

o Eluvlalsan_ ve

_ SM( _ame, angu_r _ submunded _ _ .- o 1_20 _et an_ent
qua_dspadm_sand; 15_ owpasfic_s_ I_ _1 d

(10¥R_2_ 70%fineto _arse, angu_r _ _
20_ 100 qua_f_dspar sand'15_°_W 15_°fine ang_ar _ _ Plu_alsand.vew

_ SM _a_ _v_ve_mo_e_ium dense. _ __

-- med_m,angHarqua_f_dspar sand;_ low _ _dent s_l, dw.
- glas_ sg_ve_dens_moisL , _ _1.5-24 feet flu_al

-- 70%fineto _arse, subang_ar _ _

25_ 100 15_fine, angu_rrock_agmentgmvel;ve_ _ _g d_
_ mois_mediumdense;plantmo_ andrare_on _ _ ' --_

f_en_" o_nlc d_ -_ _5 5-3uteet Huvia! _"
-- SAND;gray(10YR_I_ 95%fine_ medium, _ _nd, ve_ m_.

O _ subroundedquaSi,spar sand;_ _w . I_ _

_n - (10YR5/2_75%finetomedium,submunded _ _ - i



E A R T H _| T £ C H _

Borehole/Well(confinuafionCOnstrucfiOnsheeLog t"

P_ Nam_ MCAS[] _m _€ H P_ _mb_ 36097 _l_ 01-BH0_-MW2_

Bo_ho_ Location: IRP _ l, MCAS_ _m [ _ 2 of 6

_mp_ _dd An_h Log

I::::: -- SANDSTONE;white (10YR8/1_95%fine. --

.....-.....•. -" -- _astldty silkquartz/feldspar/miCame_umdense;verysubr°unded sand;mois_weakly_ace _w -_ 3,5-40leer dryzone.

i ......""...." '.........."..o."• -•-.... . _--cemented;nOweathered.wea_ycementedwithcarbonate,carb°natecemen_Ngh_ _--_

_ 100 131_ ...... : :: : W_r _ Carbonateconcretions;high, weathered;s_ongly _
_ : : : : - - cementedwith carbonate. -

IQ ..... ........::::"'"w_r _- cemented;noLessweathered;flnecarbonate;verytOmedium;weaklYdense;verym_st; - _roundwaterzone.40-4_ teetpoor
: : : ::: : : _ rarecoarse,angler quartzsand. _ verydense.

100 1325 ...::: .: wBr _ @ 45 feet:gra_ngtofineSANDSTONE;_g_y 45-50 feet dry, _gh_

........'"..-""""""""........ _-_-gmNng tOweathedngof Ields_ar to silt.wea_ered;90%verym°Nt;sand;10%we_kcarb°natel°w0as_lYcemenkslltdue to __-- _rbonate_menN_on._eatheredoweak

100 11340 ........'' """"'"""""' " "" "'"""......."....... i Wur __-Gray_0YR7/l_medium dense;weaklycemented;quartz/feldspar/mica95%sand;tracelowplas_cltyN_mediumtocoarse,angularnocarbonate ----- weaklycemented,z°ne' verym_st,N°'54 teet verygw.
.... cement;observedhorizontalwetfracturesudaces--
....! i i ! -- between50and5_5 feeL' _

•.........""" WBr _'- Rnegrainedsand;highlyweatheredwith -- b4-55 leerdry.

100 _401 .::..,"':;: WBr _-__rbonate cementLd__Y_MedNmto _arse sand _rNns, -/- __t_-55-62teet g_d

::"• • ""......"" ' _-- _-- verymNst.cemenLgr°undwaterz°ne'noweak
carbonate.

_, ......... ....."'"."i!!! WBrwBr__--_aa_0n_O__r_f7e_parc_orchan_ng togray (5Y6/1_95%fine ,o -J-__

_ 100 1455 !:'::: : :"'""..........'"""""""""""""""""'"""""""":::: WBrWBr ------_:qi{_nnu!_ vSea_/d;m?sC_;_'n_ttYesilt;BpNs_,_sil, dry;c'Or chan_ngt°whResubr°undedquadz/fe,spadmicasand:verydense;weak to_0YR8/I_ 90%moderatetracefine,w _-- ,roundwaterzone._2-,_feetpoor,ry.
..... - \carbonatecementation, j -



i@ BorehMe/Well(confinuafionCOnrucfiOnshee0 Log i

N_ MCAS _ _m _€ H P_ _ 36097 _P_ _-BH0_01-MW222

Bo_ho_ Locati_: _P _ I, M_S _ _m I Sh_ 3 of 6

Sam_ _dd An_b Log

100 0701 ....' " "".... wBr _ Finetomedium;highlyweathered;dch_ felspar -
•.......... that_ weathe_ngto _ verym_st;verydense. -

_i 100 0730 . ...:: ..::: wBr _ W_te OOYR8/I_ finegra_edsand;h_y :

i iii..:.... w_r _,_a_; Sc_t_°c___egti_oC_onr__sb;°___r_.e__ce_m__e_tati°n;_ _
.... - 90%me, urnsand;h_y weathere_10%_R
...." "" wBr -_duetofeldsparweathering_m_sL r-

....:i i _ wBr ._Fl__ne__s_n__d;__on_gsand;high_-carb°nateweathered;Cemen_ti°n'MediummdsL --

95 3950 "iii!'"' wur-_ Finesand;strongcarbonatecemen_Uon;dr_.------

:...::: WBr - Me,urn sand;highlyweathered;weakcarbonate -
-....... -- cemen_fio_ m_sL -

. : ; ;;::.."..;:: __ __

_ _0 1035 .....": :..::'::.:":""' W_r _- _ne sand; weak carbonate cementa_on;
dry.

_ "! ! ! !:.w_r m_st;_neto me,urn sand: highlyweathered:silbdch,no z°ne"_b_ oo met poor:" carbonate _roundwatercemen_very

_ " i ....."'" """" """" """"""__;i ---- ----

_ ......i:::::



Borehole/W(cellontinuatioCnOnStructiOsnheet) Log

P_t Name MCAS[] Tom _e H P_t Numb_ 36097 |_ 01-BH0_01-MW222

Bo_hole Location: IRP Site i, MCAS [] _m [ _t 4 _ 6
Samp_s _eld Anfl_ Log

100 111E I : ::WBr .Ve_finesand;_rong_ona_men_6on_ _

!!!!_WBr ]Bm_hy_w(10YR_5_100%med_m, . _ _..... _ _ubmundedqua_ldspar sand; med_m dense; _ _ _ 102d o4 leer g_

- Gray(10YR_I_ 95% fine to mediumsubangu_r -_ _
ii ! ! i ! wBr -]qua_dspaffml_ sand;t_ _w_as_s_ _ _ 104-1uuteeto_,

- IWhffeO0YR_I_ 90%finesand;10%_lg s_ong I- _ _ _mund_ter zone.
-- I_onate _men_o_. __ _ _- _ _
- SI_ SANDSTONE;fine_ me_um;gray - _
- (10YR_I_ highlywea_ered;highly_mpacted; _

mdst tove_ m_sk ve_ dense.

95 1155 i ! i ! ! wur " ve_ m_s_ weary _mented; no _onate - -- o - -
- _menL - _one. .

153C - Fine,_ sift;ve_ mois_highly_athered" highly- 110-115f_[ _
- _moacted ' - _r gmunawater
- - " , -." '." _one.

o 115 117feetve_

- fins,submundedqua_spadmi_ sand;15% - _ _ _i ]_o grouno_mr
- _w _asfid_ _lk ve_ m_s_ med_m dense;_ose - _ = _ i_on_

100 1604 i iiii WBr - toweary _mente_ . -_= _ Sta_ng at 117feet'
_ O_veg_y (5Y 5/2);70% fine, submunded _ ': _ _ 1se_men_ he,me
- qua_f_dspar sand;30% _w _asfid_ _1_ve_ - _" _ _i inerand_ay s_
- dense"d_. -.. =.. •_th orgamcd_

:_ens_saturated toweL _ _.:_ _.__oon0rn=mn_r_r

0725 _ _ WBr _-]fine,subroundedqua_spa_mi_ sand;15% _:.:_ _ _ _4 _e[ . ._nnn ng ayer cayey._mediumplasfi_ _ay; mediumdense;ve_ mols_ :\! _ \\.. ............ _ ....

- 60%lowplas6_tysl_ 30%medium plas6ci_ day _ _::_ _;__i_= frnm
- 10_ fine, submunded,qua_m_ sand;med=umI - ' -=" 107 112_et

- SlaY SANDSTONE;_ite (10YR8/1_ 85%fine, - .;; = _i '_rn=md_tRr7nne
_ submundedqua_sparsand; 15%_w _ :L_;_3Sandf_m "

90 0940 _ _ WBr_ ._as_lkd_;skong_rbonate_ment_ -:i ._:i 112_52_eL
x x - Oive gray (5Y5/2_85%fine subrounded - _ _. :

- Ime_um_asfi_W _ 40% fine,subrounded, , l- _I_ : _

- SIL_ SANDSTONE;70% fine_ medium, - i _. \.
- subangu_rqua_f_dspaffmi_ sand;30%_w - _ _.:
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Pmj_t Name: MCAS [] _m _e H Pmj_t Numb_ 36097 NumbB_°reh_ __-BII02/01-MW222
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.... plasticitysill;weakcementafion;no carbonate; " ' " i
: : : : - mediumdenseto loose;lessweathered;richin -- ' " ""
..... mica. -i "ii:"ii •
:1:; - -- .....-....

_:i: -- ..'....". ._

:::: WEr "_lSILTYSANDSTONE;clivo_ray(5Y6/2);85% r_ i..._.i..i....i140.142_eet

i iii WBr . '_fine,subroundedquartz/feldsparsand;15%low i_: . i- ." i. semiconfin'nglayer;:; : : - il:lasticitysill;verydense;me'st;highly -.:. .. .. clayeysandstone."

: :: : wur .-],C_.,_(_y-s_-D_?-O_IS;oivo gray(5Y5/2];85_ _- 32F2:T42Vf_'poor
i i ! i - _,fine,subroundedquartz/feldspar/micasand;15% I- . groundwaterzone;
: :: : _,mediump'asticityclay;meciumdense;very moisl;i- _ltysandstone.
:::: WBr -'l_r_ga_n[c_-d_ch_._ _ • T42[:T47-f'_"

iO ............./...._."" _ ISILTYSANDSTON_E;isandld;ense! 5% lowplasticityslit;ve°l ryivegraY(SY6/2m);olst;mediu8m5% fineif--- .i .".-;...:.:.i."-:.i_.clayeysandstoneSe,mic°nfininglayer;,
"""../- - CLAYEYSANDSTONE:as between140and 1#,2 ...'.D
" ../.wur--_feet. --".':.."0: , - eegoo

' '""""'/..".../.'/" WBr _-\plasticity_fsi_[t;_mediumSUbangulaSAr'NDST_NE;quartz/feldspar/micasand°li;vegradYensetoloos(5e.Y6/1);95%traficene'low /_---..i"ii"-ii"........"i.]_4g:.f55_t__poSorandst°neg"r°undaterz°ne;silty

• "".."._......- WBr - compactedSI;LTY SANDSTONEn;ocarbonatefin;e sand;very dense;wedIlry" --- . "i.' i).''I !: groundwaterzon_ile;tysandstone.
.... - SILTYSANDSTONE;olivegray(5Y5/2);85% --. ...'.. . -m see

; : : :: wBr -_fine, subangular,quartz/fedspar/mlcasand;15% screen115-130feet.
; : : :: lo_w_p'asici_Lty_sil_;t"v_e[y_mcl._st;m_eCiumdense. ' -

:::: - SANDYSILTSTONEandSILTY SANDSTONE; -- i ore oe ac =e
! iiii wBr : ]s__.on_g_car_bona_te_ce_rn_en_;t'_mo_istto_d_q/..... /'- _

! i ! i _- SANDSTONE;fine;veryme'st;mediumdense. "_ !groutto 152feet.
_ i i i ! W_r . SANDSTONE:medium;verym_ist;medium - '1,55-1,5{__eetgood

.... " SILTYSANDSTONE;80%fine,subangu'ar, - s/ty sandstone.
i :: : : _- quartz/mica/feldsparsand;20% rowi_lasticitysilt; _ 156-165feet poor
: : : : : _ mediumdense;verymcisf;weakcementationto _ groundwaterzone;
; i i!i - loose. _ siltysandstone.

i xx xx wBr_ SANDYSILTSTONE;Ilghtgrayl,5Y7_I);60%Iow -
_':.': WBr --_l:lasticitysit;40%fine,submunded,quartz/mica T- _ry-(-l
.... - and've dense'd . i- fool)from160 to165
i i i i _-"InterpretedasSANDYSILTSTONEand SILTY -_ feet bgs.

i : :: : - SANDSTONE;verydense;strongcarbonate --
: :: : - cemen{;m(]isttodry, • -

i :: :: ;WHr _-i_e_r_t_-d_s--C[_A_-y-'S_N-OgT_E.To_v_ _a_ _ _

i : : : : - (5Y5/2];85%fine,subangularquartz/micasand; -- _emlconflninglayer;
i :: : : - 15%mediumplasticityclay. - "Jayeysandstone;: : : : )rganicdch.

:::: _ry'-{Z
:::: 'eel)from 165to 170
.... 'eetbgs.
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Bo_h_e _c_om _P _e l, MCAS _ Toro I Sh_t 6 of 6
Sam#_ _eld AnMy_s Log

90 0815 ..... WBr _ SILTYSANDSTONEandSANDSTONE;white _ 170-174.5feet dW;
i i i i i -- (10YR_I); 85% fine,subrounded,qua_feldspar -- sil_ sandstone.
; : : ; : - sand;15%lowplas_d_ silt;s_ng _onate ,
; : ; : : _ _men_tlon _ _n_e_ons; ve_ dense;d_. _

i!:::: - ' -

..... WBr __SI_ S_DSTONE; olivegray(5Y_2); 85% _ -_$T5_1753_
0_0 WBr _ |fine, subangular,qua_ml_ sand; 15%low _ saturatedsil_

--_lasOd_ silt; ve_ moist;mediumdense to loose; _ sandstone.
_o _onate cement. _ 17_179 _et moist to

..... Gradingto moist to d_; highlywea_emd; silt-d_; - d_; poorground_ter

..... no _rbonate. . . zone.

WBr _ Sl_ SANDSTONE;_ite (10YR_I); 80% fine. - 17_185 feet d_; silt'

_ -- subrounded,qua_eldspar sand;20% low -- sandstone.- plas_ci_ silt;d_; ve_ dense;strong_onate -
--_ment. _

_Total Depth= 190_et. _
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Pmj_t Name MCAS [] Tom PhaseH Project Numb_ 36097 Bo_eh_eNumbe_ 01-MW223

Borehole Loc_: IRP Site I, MCAS [] Toro [ She_ 3 of 3
Sam_ _dd An_y_s Log

- :._._" _P't --__ _ace coa_e sand,br°wn (10YR 6/3),90%medium_POORLYGRADEDSANDwet,noWffHodo_SILT:fine sand,P_e10%_ .._-.-,______--i':.

- - HOLE.RECOVEREDINAUGERS BUTUNABLE _
- TO EXPOSESAMPL_
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Borehole/WeH Construction Log
(Continuation Sheet) _

__P_t Nam_ MCAS_ Tom _e H ProjectNum_ 36097 IB°reh_eNumber_-MW2_

Bo_ole Locati_: IRPSite I, MCAS _ Tom Shed 2 of 3

Samp_s _dd An_ Log i

_ _ _ _ ___ _._ _ __ _ __ _ ._ _ LithologicDescHpfion _i__oE Remar_
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P_e_ Nam_ MCAS El Tom Phase _ Pmj_t Numb_ 36097 Bo_h_eNumbs: _-MW224

BoreholeLocati_: IRP _ I, MCAS _ Tom ISh_t 3 of 3

Sam_ _dd Ana_s_ Log
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Conrucfion Log ,-

P_ N_ _ _ _ _ _I ]P_ N_er 36097 [ B°rehMiumbe_Ol_7 I

t Sam#_ [ _ddAna_ g ] !

Rem_

_ _ _oo 2o.o _G _ Clayed Sand (SCL I_ht _ray, d_ to mo_L - ,
- me6um dens_ medum to _arse, subrounded, -
- notel_12_nch diametersfl_ _l_reous _ncmfion -
7 reac_ w_hHCI :

35_

CL-_ L Sil_ Clay(CL-ML),lightgray-brow, moiststiff, -
_o _W _notewell_radedight graysandMnseat 41_. F

- W_FGradedSand(SW),I_ht gra_m_st ve_ _
_ dense,noted_milardrcuMr _n_efion in sandas-
- notedin sample3-C -

50_ _ 100 8.2 ML - stiffSandyS_(MLLdarkb_'mNstt°wetve_
42 - SandyS_t(ML),yel_wish_nge _ -

greenish_raymot_ng,moisttove_ s_ff

55 _ GL_ _ Cu_ngs:LeanC_y (CL),y_sh-o_nge .

- - ge lean
_ _ ,at 55ff.

60 _ _ 40 15.0 _ _

?_-_ CL-_ _ SandyLean Clay(CL),darkbrown,moist,ve_ -- stiff
;' _ - bosom:S_ _th Sand (ML),yel_sh_reen, - t

moisLhard _



_i Borehole/Well(continuationCOnstructiOnsheet)Log _.

P_ect Name: MCAS_ Tom RF/FSPhase I P_t Nm_ 36097 Boreh_eNumbe_ 01-DGMW_

Bo_ _n: _ _ 1, MCAS _ Tom [ Sh_t 3 of 3

Sam_ _d AnM_ Log
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Bo_h_e Loc_on: IRP Site l, MCAS _ Tom IShe_ 2 of 3

Sam_ _e_ An_ys_ Log

•.......... •... Sandy Sil_ton_ lightgra_ dry fria_ very soft,

35--_--_ iii i ii'" " "" " ' "" " ''" ' ' '" " " "" " " "" ' " "" .... --------br°kenhighlyweatheredwi_ reddishc°l°ringwhenup'verysandy --------

i-

i_'_ 40--_ _C _ 100 1_ i!ii i BrBr _ Sandstone,sa_d_ we, gradedfromfineWhiteto N_sh _hlte, fdable,verYtocoa_e, soft,_-
_ _.1-....-- • • CapistranoFormation,Oso Member? _

_ li,.....i..i.ii i i _--Cu_ng_ Sandstone,well graded _

45-- li::::.... __ __

50 -- 6-c _ 6o/s25 I:....""" Br -- Sandston__mflar toabove Recoverynot
_ !: : : : : _ _ suffident for

I/....." " " '• ' • headspacesarape

55_- iliiii.... _-- _-- conditions.we,COnNstantdd_gD_rnotes
- I: : : : : -- -- gradedsand cuttings

-_ !ii!i --_ --_ -_ _rstencounteredgroundwatertableat
•......... appro_mate_ 58.5 ft.

i/--_ 60 __--7-C ____180/41_5!100 0.8 .............."" " " .• • •.............."' " " "" " " ' BrBr _----Cu_ng_caNstran° Formafion,SandSandst°n_wellgradedsandston_ wellgraded,whitetobluish-white,friable,very£oft,fromfinetocoa_e,os° Member?whiteto ----'_ appro_mate_56waterateasureep odepth ft

\ _,) ...... ' ....- • -. _ _u_h-w_te -- resumingdrillingdepthp_orto



Borehole/VCeH Construction Log
(Continuation SheeO

P_ _m_ MCAS [] Toro RF_S Phase I P_t Num_ 36_7 Boreh_eNumbe_ _-DGMW_

Bo_e Locafi_: ]RP _ l, MCAS_ _m [ She_ 3 of 3

Sam_ _eld An_ys_ Log

:... _fil_r note8_m_ar
- : : : : _ _ ;u_ngs from60 to 86

:....'" %wi_ relaUv_yeasy
- . ... -- - _dllingconditions

/ --'_1 75 ------ . ....,"."".""".""' ' "" " """" ' ' ". ------ ------

8o2- ........-..... _- -5__

• .....--........... _ _4 appr°X'_aterto preventu_l_r added30gN_nstONI°t°f
-- :: :: - - _ea_ng

_ : : : : _hgernotes
85 -- . ..• ...- - _ _ppro_mately3 ft. of

__ ....- -. - aeave_de augers,
frG_83 tG_Gffb9s
total Depth86 •
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P_t Name MCAS _ _m RF_S Phase I P_t Numb_ 36097 Numbe_B°reh_e 18-BGMW_

Sam_ _dd An_ Log
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_ P_t Nam_ Pi_om_fll_on P_tNumb_ 36097 Boreh_e 01PZ01Numbe_

Bo_ L_: _P _ 1,MCAS _ To_ I Sh_t 2 of 4

Sam_ _e_ An_yfis Log
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P_m_ Piezom_ _ P_ _ 36_7 B°reh_eNumbe_01_01 !

_rehol¢ Locat_:Sam__ _P Si_ I, M_S _dAna_s_m Log [_eet 3 of 4 [._
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ProjectName: Pi_om_ _M_i_ Pmj_t Numb_ 36097 Bo_h_eNumbs: 01PZ01

Location: _P _ 1,MCAS _ Tom I Sh_t 4 _ 4

Sampks _dd An_ Log
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Bo_e_ ConstructionLog
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P_m_ Pi_ome_ll_ P__ 36097 Boreh_eNumbe_ 01PZ02 .

Bo_e _c_: _P _ I, MCAS[] _m I _ea 3 of 3

SamN_ N_d AnN_N Log

-- X _ 1145 0 . .'.:: : -.. _ SANDSTON_ bedmc_ as above. _ . _

ill _" :

70-- ::: ' : "
- .....• ." " _ SANDSTONE,_d_, _ gm_ _ d_, --

--_ ...." ......"..."" ' ." " _- _w-_a_ _es,_m _ medlum-g_nedm_sLsand' _th some __:.__::.. '\.'.

"_--- ''--......:::"/  ovo. __:-
....... _

_ :..-' __ __':_

... - _.

80 - • : : : ::" """ -- SANDSTONE,_d_, as _ove. _ " _ _-- ___.

- '" _i E:I

85 _-- .............. ................"--_SANDSTON_ bedm_, as above (_m cu_ngs_ Z.-._?[.Ti-_i'''""

90--- .....''"""'"'"'"'"""-- SANOSmON_bedmc_asabove(_mcu_ngs_ _" " _:__\''':)_)I_'i_



- CBrl

20-_ _ _/_ 1125 CBr :_ SANDSTONE,ha_,fin_ _ me_um_m_ed sand,bedr°ck'yellowish_ite,Ve_non_s__
-- _ m_sL

25- CBr SANDSTONE,bedmc_as_ove (_m cu_

_ L



E
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i@ B___H(ConfinuafionCOn_rucfiOnshee0 Log '

: P_t Nam: _ezomo_ _fll_ion P_t _ 36097 B_eNumber 01PZ03

_ _c_: _P _ 1,_ _ _ [ She_ 2 of 2

Sam_ _dd Ana_s_ Log

/\_/zorn 120_ O ...... .............GBr _ ha_,SANDSTONE,fine._ coaBe_m_ed sand,bedmc_ lig_ gray_ w_, Ve_no_astl__- L :--:_...
-- :::: _h_ym_sL --_..

35-------- ....-i""'""'"''"iiiiCBr_------SANDSTON_bedmck,asabove (fromcuttings). _=_i-_--" -_:::_
-- ,.....''''" __ --_ _

i_ ,0-_-_-_-_,_,o,_0 .................._...."""'''"'_ co,_--=-_,o_,o,__o_o:_.o,o_ovo.,,_o_' _-_-":=__i._:_."'__-:_':"

.- 45 -_ i i ii::: :""""""" CBr f SANDSTONE,bedrock,as above(fromcuttings). _ " : ___ _

i -- .....})}.:::....""""'...:.".."_ ,__L-c_oc Wet --_ . Z Z----" = :-" -- '"-- "---=--='':
55 - :-..".. CBr _ SANDSTONE,bedmc_ as above (fromcu_ngs). -_.. -- "_i

- :..-. _ :-..._:_
- ....-..... : _\...

- "::i:''".... -- -_\;-"'_-" ":.. ..

_-- .....''""CSr _ SANDSTONE,bedrock,asabove. - _:"__6O I0O/_ 1400
×



E A R T H e T E C H



E A R T H _ T E c H

e(ConfinuafionCOnrucfiOnshee0 Log

i P_t Nam_ Pi_om_s_ll_ion P_ Nu_e_ 36097 Numbe_B°reh_e 01PZ04

Bo_e _on: _ _e 1, MCAS El _m'' [ _ 2 of 2 i

: Sam_ _eld Ana_sh Log i

45 2-- .":.."""""" SP _ SANDSTONE,_dm_, as _ove (_m _ _--!"__i;_

.... ._-

:": ":: _- _ L

-_ .::::.......... _- Z_E;c
- .:::: - _ .5::.

60- '"" _p



E A _ T H _ T E C H i

Conrucfion Log

Df_ng Ag_c_ Ca_e Dfi_ng C_ DillOn _e M_ _ M_

L_d B_ _ _ng [ Ch_k_ B_ _ W_e

" _ _" o o= _ o _E _ _ _ _o_ _ Lith01ogicDescription _ Remar_

5

10_ _ 1040 0 SP ;- SANDSTONE,d_, whi_,wellindum_d, medium _ _
grainsofqua_ andbioUteina finewhitema_ix, _ _
salt& peppertex_resimilarto tufforgranite. _ _
Ma_ixismosUyfinesandwi_ silt,nonplastic.

15_ 1050 020_ SP - SANDSTONE,asabove,but_ a hint_ _ _
_ moisture,bdghter_ite, slighUymore_arse. .

i 2

_o



Borehole/Well Construction Log
(Continuation SheeO

P_e_m_ Pi_s_ll_im_ P_t Num_ 36097 Numbe_B°reh_e 01PZ05

_Loc_: _P _ I,MCAS[]_ro She_ 2 of 4

Sam_ _d Anfl_h Log



E A R T _ _ T E ¢ H

__ Bo_e__fi__Con_rucfiOnshee0 Log

P_ Nam_ __l_ P_t Num_ 36097 B°reh_eNumbe_01P_5

_e I,MCAS_ [ She_ 3 of 4_c_:

S.m_ _d An_y_s Log



E

_-) Borehol(e/WellcontinuatioCnOnStructiOsnheet) Log

Proje_ Nam: Piezometer_stall_on ProjectNumber 36097 _o_h_eNumber 01PZ05

B.o_ho_ Lo_tiom IRPSite 1,MCAS _ Tom [ Sheet 4 of 4

Sam_ Fie_ An_ys_ Log [

|

_ ,_' 141_ o .......-.-. _" _ ___owSANDSTONE'bed_c_ asabove. D_,ng _ __ i_..:.:.-:":_. [_

_ - ....'--'"'/ _ 2_2.>....'_:.. /

05 ....'" ' _": ""



H

Borehole/Well Construction Log

Bo_e Loc_on: IRP_ 1,MCAS El_ro _hh_ 2196884.86 East.: 612459_31 I Shed I of 3

Dfi_ng Agenc_ CascadeDdH_ Co. DriVer _mnnon M_em

_mpletion _on: Comp_ _ a mon_fi_ w_ _ev_nMS_ : _n_ 73125 Top _C_h_ 73Z77

_B_ _L_o [Chcck_B_ _ Wany_
Field

Analyses _g _'_ E
_ _ _E _ _ _ _ _ Llthologic Description __[ Remar_

: : " _P . SANDSTONE,weatheredbedrock,yellowish _
-- • • white,soft;_ttings, fine to mediumsand,moist.

10_ :: : : SP SANDSTONE,wea_ered bedro_, as above.

15 : : : : _P - SANDSTONE,bedrock, lightgray to _lte, fine to .

_ : : : : coarsesand, moderatelyhard,slightlymoist.

25
i i!i SP _ SANDSTONE,bedrock,as above. _



..... 5P SANDSTONE,bedmcL fig_ gm_ fine_ me_um -
...... . .... -- sand _ some low_y _ m_e_y -

•......... ha_, _ m_

_ 4o- ,.':::::,:::::....s_- SANDSTON__od_c__s_o_ =.

50 -- .........'""" " SP _ SANDSTON_ bedmc_ as _ove. -

55 - ": : : : SC _ SANDSTONE,_dm_, _ gm_ fin_ _ _ " -------.

_ : :i:.:.."" -- m_sLmedium'grainedsand'clay_sand' _' _htly _ _ _i
- :...- _ _

:i - .::..:::"""" - _ __ _- "
- :........- _

ili. _ 60 __- __--_ 1340 0 :..::.....::'• SP ____u_, ha_, mN_,g_inssANDSTONE'__a_, _ce N_,_dm_'nomNa_Wh_finesalt&_ me_Umpepper__---: = _ __ _:_= .

!___) _ ....:::.... _ =_._:,:._



E _ _ T H _,) T E c H

Borehole/Well Construction Log _
(Continuation Shee0 ,_

P_t Nam_ Pi_om_ _s_i_ P_N_m_ 36097 Boreh_e 01PZ06

Bo_ho_ L_Omsam__ IRPSi_ I,_eldMCAS_ TOmAn_._, Log Numben I _e_ 3 _ 3 [[I

_ __ __ _'_ _ ___ _ __ i__ _ _ ,_i Lithologic De_pti_ _i_= Rem_ [

!!!! _P SANDSTONE,bedrock,as above (fromcut_ngs). -.. _ i!: f

70--_ _/_ 1400 0 ....iii! SP SANDSTONE,bedrock,white,fine to medium _ "_ --- : : : : quartz grains, trace biotite, hard, e_mpact, moist, -- _ I:i

-- -- ................ 2 non-_Ns_ _ ..__ .a

-_- ........_............._- _-__/._ ?._.

_ ,,-_ _,oo,, ,4_ ................""S__:SA,DSTON_.bedmc_a,abov_ _-/_:,.._

80----- '"........''"'"'"SP -- SANDSTONE,bedrock,asabove, i_.:_-:.!:I_- _

''".......... ::_ :_
..--.... _\_..-_,

-- •.. -" " " SP _ SANDSTONE,bedrock,as abov_ '_" _-'- _• . . •,
85- '""" " _" '_



E _ R T H _) • E C H



E A R T H _,) T E C H

Borehole/WeHConstruction Log
_f_ (Continuation SheeO

P_ Nam: _om_ion P_Numb_ 36097 Boreh_eNumbe_ 01PZ07

Bo_h_¢ L_: _P Si_ 1, MCAS_ Tom [ _t 2 of 2

Sam_ _dd Anflys_ Log

_ _ 0836 0 ...... ....' ' " "' ' " ' SP -- med_mSANDSTONE'_a_sa_ _bedmc__dum_o_,wh_ fine _some---- _::'

-- -.........' • ' "" " " . _ nom_as_ ve_ ha_, _gh_y m_ _ d_ _._ _- ----

35 --_ _ _6 0_0 ....... . . .'""" "' " "'..SP _- me_umSANDSTONE,non.plas_c,_dm_,W_sand' m_Ve_ ha_, fineto _- _ _ ':_=:..-

-_ ........"....-,...,,............_- , _.__.._-i __._

/\__ 40--_-- _,_,6 '845 ............'""" "" SP _--_LSANDSTON__drocL as above,b_ _ g_, _ ___I:!i._ i..

..... .... - _. _. _..._:..

45--___ ___ 08_ ........'"'"'"''"''''""SP ___-SANDSTONE,bedmc_asabov_ __ _-.,_ii_.)-__.._.__.._. ,...:_=--=_:\:.

0000o

55----- .....,iiii'....,.....,.......!SP--SANDSTONE, bedrock,as_ove, butsa_rat,. _--.- ii



_ E A R T H e T E ¢ H

_'_\') ProjectNamm _om__n Borehole/Well[ p j, umbor:COnstruction36097Log[ B°reh_eNumbe_01PZ08
|

Bomhole Location:
IRP_ I, MCAS _ Tow No_bing: 219668Z5 Earring: 6124_9A 1Sheet / of 3

Dri_ng Ag_cy: C_cade Drilling Co. Driller Ku_ Magee

Completion_rm_on: Complet_ _ a mo_ring wall (fe_ati°nMSL): Groun& 72_29 topof Casing: 722.13



E A R T H _
E H

Boreho/Well Conrucfion Log
(Continuation SheeO

P_m_ _om_s_i_ P_t Num_n 36097 Boreh_eNumbe_ 01PZ08

B_e _c_: _P _e I, MCAS _ _ Sh_t 2 of 3

Sam_ _dd An_yfis Log

_Y SANDSTON_ _dm_, _ gm_ ha_, fine_ _

_ _--me,urn sand,_b low_d_ _ _ moisL___

-!_ _} 40 -- SP - SANDSTON__dm_, as above.

45 -- SP - SANDSTONE,bedmc_ asabove. -

50 --__ _ _ 1040 0 SP -_ meNum_a_ sa_SANDSTONE'bedm_sp_edWh_e'ha_, fine_No_, _ low ----

60 _- _ _ 1100 0 SP _r SANDSTONE,_d_, as above. _:_.. ====-"



_ A R T _ _ T E C H

i=-_ Bo__ Con_rucfion Log _
i\__ (Continuation SheeO

P_N_ _m_r _s_fi_ P__ 36097 Boreh_eNumbe_ 01PZ08

_ _c_: _ _ 1, M_S _ _m [ She_ 3 of 3
Sam_ _dd Anfl_ Log

_P SANDSTONE,bedmc_ asabove. _ . _/..

_ _ _h_y m_sL _ __ _

,__ _ _ _ ,,_o o _ _-SANDS_ONE.bo_a,above._,___.:_:...'

- SP - SANDSTON_ bedmc_ as above, b_ sa_m_ -. • _=.





i A R T H ,_ T E O H
E

Borehole/Well(continuationCOnstructiOnsheet)Log

Proj_t Name Pi_om_ _s_l_on Project Number: 36097 BorehdeNumbe_ 01PZ09

Bo_hde Lotion: IRP Site I, MCAS E1Tom I She_ 2 of 2

Sam_ Fidd Ana_s_ Log

t A_ ...... ......." " "..•.." - _ me_um sand_N_TON_ _m_sL_ some _, _m_a_ha_' --_--:_L

1423 fine I

---_ ____s 1427 0 ..... ".".""........" " " "" SP _--SANDSTONE,_dm_, as above. _- " _ :-_."__==--_"_

35

_ 2222 _ _ _ ..

\._ _ _ 1432 . .:: .:: SP __toSANDSTONE,_eN_ned,be_o_,_ gm_ ha_,ve__e_ d N_ 1_ fine-__:- _ ..._=.:
..... - SlLTSTONE,lowplastici_,moist. :

.- 45 _ _s 1440 .... SP SANDSTONE,bedrock,as above, : I..

::: ::: SP _ SANDSTONE,bedroc_ as_ove. _- _ _..\
50

_ :..'" __ _. _ :

- ii!:" SP _ SANDSTONE,_d_, as above. - " _--==..
55- :::: --



_ A R T H @ T ,E C H



E A R T H T E C H !

Borehole_ell Construction Log i
_) (ContinuationShe_) [

PrN_t Nam_ IPr_t Numbe_ 36097 [ _re_o_ 01PZ10PiezometerInstaJafion

_P S_e 1,MCAS El_ I Sheet 2 of 2BoreholeLocadox • e

_ _ _ _ _ _ _ _ _ _ g_ _ o_ L_hologicDescrlpnon _._ Remar_

) _.[;: UM SILTYSAND,gra_shbrown,fine to coarsesand 2._!.

35 ..:i) i! SM SI_ SAND,as above. "

• _ / I I I } I _ 1:::: _ _ whte, fineto mediumsand,hard, non-plastic, _.._".|

llllllI I 1::::1 Im slSTONE,wea eredbedrock,asabove.'l\1
45 i i i ! SP SANDSTONE,weahered bedrock,as above,but i {



E A R T H _ T E C H _



E A R T H _ T E C H

Con ruction Log
(Continuation SheeO

P_t Nam_ _e_m_ _ P_e_ Number 36097 Numbs:B°reh_e 01_11 ,

_h_ _:Sam#_ _ _m l'_dd AnM_MCAS_ _m Log [ _ 2 of 2 ti

X 1030 0 : :.. I_P _ SANDSTONE,bedrock,yellowishbrown,very _- : : : : hard,fine- to medium-grainedsand,with traces of -

- -- i i i i rust-likeoxidationstains, non-plastic,moist. , _

35 - : : : : !SP SANDSTONE,bedrock,as above (from cuttings). _

-'_ 40 - _ _ 1050 i i !i SP SANDSTONE,bedrock, lightgray, veryhard, fine- _
: ' -Y - A i : i : to medium-grainedsand,with trace biotite, -

- -- i iii non-plastic,moist. -
::::

45 - i i i i SP SANDSTONE,bedrock,as above. _

50 - _-_70_ 1110 i i i ! SP SANDSTONE,bedrock,asabove. _

55 - ii!! SP SANDSTONE,bedrock,as above (fromcuttings). _

60 -- _/ 7w6 1200 0 i i i i SP SANDSTONE,bedrock,as above. ---

_ -- i i i i SP SANDSTONE,bedrock,as above(fromcuttings). _





E A R T H _ T E C H

Borehole/Well(continuationCOnstrucfiOnshee0 Log

P_ N_ Pi_o_ _stal_ P_ Nu_en 36097 Numbe_B°reh_e 01PZ12 1i"

B_o_ L_om IRP Site l, MC_ _ _m [ _e_ 2 of 3 i[
Sam_ _eld An_ys_ Log i

_ ! _ _ _>_ _ _E _i_ _ ___ _ _ _ L_h_o_cDesc_pfion _'i_ Re m_ '

0 ...." ' ' " _P SANDSTONE,bedroc_ I_ht gray (from cuffings), _
- . ........ hard,fine to me_um sand withlow plastid_ sift, -

.... _hfly m_st.

_.-- 40 _--- _ _ 1240 0 .......''....'.''"."""'"".....'..." " " "" "..... SP _---white_ color.SANDSTONE'bedroc_ as above,butI_ht gray to--'-_---_- I[

-- ....." ..... . .".""" ' " '"" " "' " " "'.SP -- SANDSTONE,bedmc_ as above. -----
45

-_- _ ._ws 0745 0 ...... ..... . . .".' ' ' "' ' ' "" " " "" ' ""' " ' . SP _--cu_ngs_SANDSTONE,bedroC_hard,fine to me_umlight graYsandwi_t° white (frOmsome_------

50

-_- -- ........"..'.....'"......" " " .• • -.......,. _- _w _as_d_ sil_ slightlym_st, _----

i _.i:i:: : :::" " " :: : :" " "" " " ---- ----

60 _- X--,oo/_ 0810 0 i.]i....iiiiSP _--to fine-grainedsandwithSANDSTONE'bedrock,fightgra_some lowplastid_hard' very'finesil_-----

, - - "1!!!!i _ sfighfiym_. _



E A R T H _ T E C H

Borehole/Well Construction Log
(Continuation Sheet)

P_ Name _ome_r _M_fion P_Numb_ 36097 B°reh_eNumber 01PZI2

_mhole Locati_ IRP Site I, MCAS _ _ [ She_ 3 of 3
Sam_ _dd An_ys_ Log

70 --_ _ ,oo/_ 084_ 0 i:'"'""""""'""'"'...-'"SP _--Mdurated,fineSANDSTONE'tomediumquartzgrains withsome _bedroc_white, veryhard, --%L ::i:.__!_i.--

-- : : : : : -- sand. Non-plastic,dry. • •

75 -- 0 !! ! ! i SP -- SANDSTONE,bedrock,white,very hard,very -_-:.- ------"..:

"- -- !iiii -- fine-to fine-grainedsand,non-plastic,moist, i:.:...-.:"i

_- ..........'"".......... -_ -_.t--/."_-,._...,:=_:=.:

........" _"" ''' 8P SANDSTONE/SILTSTONE,bedrock,_e-gra_ _ :------i___--
80

...... . .... -- very hard, indurated,fine to me,urn sandwith - _.....__--......
_ ........." _- me,urn _as_d_ silt,m_st. - i.-- !i

-- .....''''" -- --U:--U-

85 -- "...." SP-__ SANDSTONE/SILTSTONE,bedrock,as above. -_!:_--------!::::

--..... "...-'._-'"""'" --- _"_=" :Z::.I:- :.:....--!-___:-::.!._:_= _:_::<:_-_:
--:-:..:_...

90 ---- 0 ...." " " "' ".-. • _ - SANDSTONE,bedroc_ _ghtgraytowhite,very -- :m_;_--_ -_;-- __'_"-: '
-- . ....... hard,fine-to med_m-grainedsand,non-_asti_ - :.:_.. ,_

.... M_hUym_sL _.--_ :
- ....".... - __!.t----_t

-- :_[: -- --.;.._--.=.

_-- ........"....SP _- SANDSTONE,bedrocL as above(from cu_ngsL Z"_i_:Z

:_---,,_ -- ........ - .-_._:..._..-

m_ -- : ::: : :"" " ":: SP - SANDSTONE,bedrock,as above (fromcuttings)._ \ :_-i.._.:,_





Borehole/Well Conruction Log
(Continuation Shee0

_ _: _ Si_ !, MCAS [] _m _t 2 of 2

Samples I Field Analysis I Log [

0_ _ o o o o _ _ _ _ _ ._ o _ LithologicDescription Remar_

i

_ wi_ lowplasfi_N sill moderatelydense,moist I

35_ _ _ 1156 _!i SM SILTYSAND, asabove, but m_st towet

_ 40_ _ 1200 :_:_ il SM SIL_ SAND,O_e yel_w, ve_ fine- to3_ fine_r_ned sand,modestly densewi_ some
lowplasfici_si_,ve_ moisL

45 _ 1207 _ i__ SM SI_ SAND, as above, butsaturated.

50 _ _ _ 1212 0 _ _ _! SM SILTYSAND, yel_w, fine-to me.urn-grained
sand,mediumdense,_th some non-p_sfic fines,
saturated,

1220 . " [

SILTYSAND,asabove. !



E A R T H e T E C H



:i E A R T H _ T E ¢ H

Borehole/Well(continuationCOnstructiOnsheet)Log

Proj_t Name Pie_m_ _hfion ProjectNumber: 36097 Boreh_eNumbe_ 01PZI4

Bo_ho_Lo_tion: IRP_ I,MCAS_Tom [ Sheet 2 of 2

! Sam_ Find An_ys_ Log

. 45_- X--So/6 ,956 ,:i:.!!:{:?!SP _ POORLYGRADEDSAND.asabove. _--.."::--:.:

:-":_,_t_.x,SP _ POORLYGRADEDSAN_ as above. _ { _:_
50 - _x_ !004

×



E A R T H @ T E C H i

;:_ Bo_e_ Con_rucfion Log i
P_ Nm_e: _m_s_n I P_t Num_r 36097 t B°_h_umbe_ 01_15

Bo_h_e Loc_ion: _ _ l, MCAS [] _m _nh_ 219462_46 _ 6122321_3 JShe_ 1 of 2

; D_Hng Ag_cy C_cMe Dfi_ng C_ Dfifi_ S_ Huron

i Dfil_ng Eq_pmem: C_ _ D_e St_: 1_3_003 Degh(_e__ 4if0

! Com_ _: _ _a__l (_MS__ _ 57_58 _0_ 581_5



_ Borehole/Well Con_rucfion Log
_ (Continuation SheeO

Boreh_ _: _ _e 1,M_S [] _m _ 2 of 2

Sam_ _e_ Ana_fis g





E A R T H e T E C H

BolonfiafiConrucfiOnshee0 Log

P_t Nm_ Pi_om_ _l_ion P_ Num_n 36097 NumbenB°reh_e 01PZI6 [

_e _n: _ S_ 1, MCAS _ _m [ _ 2 of 2 i_

Sam_ _e_ Anfl_ Log I

- ;_:_.SP [ POORLY G_DED SAND WITH G_VEL, as _.\_ i
i_--_ 40 - __ 2945 0 __ >_ -_above, saturated, F



E A R T H e T E C H

Borehole Log

Boreho_ Location: She 1 Northing: 219493029 EasHng: 6122763.83 I Sheet ! of
2

Dril_ng AgeneN W_er Dev_opment CoT. Dfil_ Gary Whitley

To_l 48.5
Drilling Equ_ment: CME 85 Dine S_e& 1/25/2005 Depth (fee0:

Drilling M_hod: Hol_w Stem Auger SamplesN:umberof 4 D_e F_ishe& !/25/2005 _ (feet): 44_

DfilHng Flui& None Dhm_eron)B:°_h°le 8 _e_tehr_eet): Drilling: 3_00 Static:
Elevation

Completion Information:Cement bentonilc grout to _urface (fe_ MSL) : 60_ 12

Logged By: V. Diep ]Checked By: R. Lopcz (RG)

Samples Field Analyses _

_M _ SILTYSAND;verydarkgra_sh brown (10YR 3/2); : Hand auger to _ R Ogs
70%very finesand;30% _ roots --

- Increasingsi_contentwRhdepth _

__a_in_g"_o_0_%si_ 6--0°_/ov_e__fi_nesand __
_M _ SILTY SAND;darkgra_shbrown(10YR4/2);

- 20% _ 10%da_ 70%veryfinesand;_ace -
[_ 5 mica;roots _
_ - Colorchangetoolivebrown(2.5Y4/3); moffied;

- roots -

_M _Fine sandlensfrom7.5-7.7';paleyegow(2.5Y __l_M _/2_).;largerounded.p_qb_es09_2 "SPq-, ].........
SC _ _SILTYSAND as above;olivebrown(2.5Y4/3); _-

10 _ _r_ac_e_[ave/
_ ISANDwlh SILT;yellowishbrown(10YR5/6_ !_

__0_v__e_fi_n_s_an_d_l0 _ sit
- CLAYEYSAND;darkgrayishbrown(10YR 4/2); -

75%very finesand,_ace coamersands;25°/o.
- da_ roo_;calcareousv_ns _rouhgo_t _

0926 - CLAYEYSAND;brown(10YR4/3);60% veryfine ---
- sand;40%da_ calcareousveins, -

15

_P_ _ SANDwi_ CLAY;brown(10YR 5/3);90%very _
- finesand;10%_a_ _ace mica

Increasingclayw_hdepth
- _Rockf[a.q_ents _ .j-

0934 SL-'- _ C-I_,_Y_S_D_ brown(10YR 4/3);85% veryfine --
20 sand;15%da_ _ace _ _ace gravel

Colorchangeto brown(10YR5/3) _

_P - GradingtofineSAND;kace grav_; rock _

fragments SoilSample
src_"_ SILTY,CLAYEYSAND;darkbrown(10YR 3/3); -- LE543cogctedat 1230 at

- 30%Oa_ 20%_ 50%veryfinesand;wh_e - depthof23.5 ff bgs
25 _ v_ns _

_ Increa_ngday contenhless_ colorchangeto -
brown(10YR5/3)

\_'J 0950 SC- _ CLAYEYSAND;lightbrown_hgray (2.5Y6/2); _

30 ' 75%veryfine sand,_aca coarsesand;25% da_



E
A R T H _,) _ E C H

Borehole Log
(ContinuationSheet)

P_€_ Nam_ MCAS _ Tom Phase II P_cct Numb_ 36097 Numbe_B°_h_e 01-HPA1

Bo_h_e Loc_n: SRc I Sheet 2 of 2

Sam_ _dd An_y_s Log

35 -- ..: ..?__-_! -- _2); yew finesand;dea_ mo_ -

-- :':'_?_!_" -- Groin_ze coamen_g;ve_ m_ -

---- """': " _///__CLS=_sGa_ad_n2_g0_alalaL_w_E.__YSAN_ medium_ coame_ .._ Wa_r onsho_ _um

_ 1030 _ S_ _3GmdNg_and_ SANDYCL_Y; 60%dan 40% fine _ 34_38HPsam_e scmenedffbgs from

_ 40 --___ 1106 _ _L_ ___:_n_e_EYco_7____(al_t__e_/2);changeGm_ng_ coamesand;grading_ SANDYCLAY;_da_ gm_sh_ 80%_a_ 20%s°_ s_uratedbrown60%ve_fine(10YR 412_so_;_a_ 40%me_Umsand;- -- ----co_r80% _r_____at 1050GW samp_GWsamOec°_ed_ 1045LE538(Dup)LE537
-- x x WBr _ve_m_ _

45 _ xx xx _ I_o_k_fra_q_e_nt_a_nd_p_b_bles /-

_ xx xx Comp_e_ BEDROC_ fine gm_ed SILTSTONE _
x x - asabove;s_um_d BedrockHPsam_e

_ x x _ _ screenedfrom4_50ff
,, bgs

GW sam_e LE542
co_ed _ 1220



E A R T H e T E C H

Borehole Log
Project Name: MCAS El Toro Phase II ProjectNumber: 36097 Number:B°reh°le 01-HPA2

Borehole Location: Site 1 Northing: 2194983.77 Ec_ting: 6122909.48 Sheet 1 of 3

Drilling Agency: WaterDevelopment Corp. Driller: Paul Almanez

Drilling Equipment: CME 85 Date Started: 1/31/2005 Depth (feet):T°tal 70.0

Drilling Method: Hollow StemAuger Samples:NUmberof 3 Date Finished: 2/I/2005 BDee_ohct_(feet): 67.5

Diameter (in):B°rehOle 8 DweaPttehr_eet): Drilling: 40.00 Static:Drilling Fluid: None

Completion Information:Cement bentonite grout to surface (feet MSL) :Elevation604.60

Logged By: E. Rasdal Checked By: R. Lopez (RG)

Samples Field Analyses Log

i _ __ _.__"t.._ _'_Ei _ ! i_ _ _ LithologicDescription Remarks

;_-'._\ _:_'"_ _M : _Grassat surface r._
: ..:... - SILTYSAND;dark grayishbrown(10YR 4/2); -- Handauger to5 ft bgs
'"......'. : - 60%very fine sand;10%clay,30%silt; moist.•

•.....::". •

i:"fill!!i U__L _a-_v._e__N__s_a_i_0N_;_m_st.-SILTYSAND;sII'I"wireSAND;bmWndarkgrayishbrown (10YR 4/2);('IOYR4/3);50°/. Silt;30%___--__---

100 1542 _ (;L _----sand;SANDYCLAY;40% clay;60%verYmoistfinesand;30% silt;10%claY;30o/°silt;30%verym°ist'fine--_"
• ML SANDYSILT;brown(10YR4/3); 50%silt;30%

-- veryfinesand;20%clay.Whiteveining;moist. -

100 1547 -- -

• ML SANDYSILT;darkyellowishbrown(10YR4/4);
-- 60%silt,30%veryfinesand,10%clay.White. -
_ veining;moist.

90 1553 _!itli!:il_M _ 70%SILTYSAND;darkgrayishfineto coarsesand;30%br°wnsilt,(10YR4/2);moist.-

.... iiil ML -_--veryfine23.5' bgs"SANDYSILT;brown(10YR4/3);sand;10%clay;moisLDecreasing60% silt;30%siltat __
• _ . ML _ 10YR4/3; 50%silt;30% veryfinesand;20%clay;_
. ..-. moist.

70 1557 ".:_ ,_J'_'_ML SANDYSILT;10YR 4/3; 60%silt;30%veryfine

-.......;...= -- sand;10%clay;moisL --



E A
R T H _ T E C H

Borehole Log
(Continuation Sheet)

Bo_h_eLoc_n: S_e 1 [ Sheet 2 of 3

-_ _M _ finesand,sILTY SAND;30%palebrown(10YRsi_ 10%da_ m_._3); 60%ve_ _ LE574_°d sam_eco_edat1623at
-_ _ _ ade_hof30flbgs

35 --__ _M _ ve_ fineSILTYSAND;sand;40% _gm_shbrownl0%(10YR_;50%_aN mo_L _

--- _M_M_ 3ve_ fineSILTYSAND;_finegm_Shsand' tracecoamesand;30% silt;;brown(10YR _; 70%

40 --- :_£_ - ]SILTY\m_st"SAND;gm_shbrown(10YR _; 80% J; _ns_e sam_e
-_ _ _v__e_fine_ mediu_m_a_nd_;.2_0__t_very_moi_st___ LE575colle_edat 1626

-- - _LAYEY SAND;grayishbrown(10YR 5_ 80% _ co_ed _ 1643

--- _ _e_UmcL_Y;grayish brown_ ex_amesand(10YR _; 90%dan20% da_weL lb% _
-_ 2 yen _ne sand; wet. _

--- bN --- SIkTY SAND; _ bmwnNh g_y (10¥R 6_ 70%-

50 --- 2 ve__nesi_ 10% _ me,urnsanctaN t_c_ well rounded g_veL wet.trace e_a_e sand; 20%2
_ _c _ CL_¥; ve_ dan grayish brown (_0¥_ _); 90% --

-_ 2 _a_ _0% ve_ _ne sand. 2

- _ - _SILTYSAND;gm_shbrown(10YR _; 80% fine_
-- CL _ ItocoamesaEdL2_0°_s_t_£t. _

55------ 3C-CL _q!meeL_crsYe_anbsdili_(;a7_Rs_'l_iel;.m9_t_l_;'ve__ Gmdation_co_a_

---- -_ _e_ _ .I10YR_1; 75%dan 25%fine _ medNm sand; __

60--______ ,SM ::_l_. coarsesand;isANDlrned_m_th_ve_SILT;_coame,gmypoody3O%da_fi_ng(10YR7_gmdedsan_10%90% _j_

_- " __ _ _ltLw_et=lnte_edded3cla_siLTySAND;gm_shbmwn!a_er=59'.(10YR5/2_80% _
--- , _ ve_ fine_ med_m san_ 20% _ weL --

65 - _M _Coame_ngdownwa_ _ me_um _ ve_ coa_e _



E A R T H e T E C H

Borehole Log
(Continuation Sheet)

Project Nam_ MCAS _ Tom Ph_e H P_ect Numb_ 36097 Numbe_B°reh_e 0_HPA2

B_eh_e Location: S_e 1 Sheet 3 of 3

SamN_ _dd An_yfis Log

--__----- 840 "_.'." WBrSGi D_r notedharddd_ng

__- ._....'."..". _ i__e san_ 40%_a_ wet.Tracecoa_e .1_1-

70- °.'." _._5ieaygm_!!_rlS_nOeCuKn_a_nD_t%, _yellow]_- D_r addeowatertOreducehea_ngsands.
No add_on_ hydropunch
sam_eswerecol_ed
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Borehole Log
(Continuation Sheet)

Proj_t Nam_ MCAS _ Tom Ph_e H P_ect Numb_ 36097 Numbs:B°_h_e 01-HPA3

Boreho_ Location: SRe 1 Sheet 2 of 3

Sam_ _dd An_y_s Log

40 B59 ...." ' _P-_ _ SAND_ _p_e brown(10YR_3);
_ - 90% fine_ _ame _, 10%_; m_ trace --
:i;..,, - mi_.

_ _i ;: _M _ SIL_ SAND;_ _1_ brown(10YR 6_
:_ _ - 80% fine_ med_m sand,20%_ _edded --

.:iL:..._......_ _- _nses _ 3_5, 37_ 90% fine_ coame_sand,and _10% _LGmV_subang_ar5O 907
: _ subroun_d 3/4 _ 2 d_m_e_ --

....."": :: - W_4_ _

_:_"_:"" . __ __

60 921 __::_::_ _M _-da_SiL_ SAN_ 50% ve_ finesand,30% _ 20%

:_:._ - _

_"'" "'I_ -_ _SAND_amesand,sl_ _e10%_ w_brOwn(10YR _; 90% fine--
60 1007 _' 8w _ W_ Gmd_ SAN_ _ _wish brown(10YR _um HPsam_er

...._;;_ - 6_ ve_ _ame sa_ _ finegmv_; w_. _ screened45_9 ff bgs

_ _" - -- GWsam_eLE_9
•:_".._: SM _ _L_ SAND;gm_sh brown(10YR 5/2X50% _ _ at0942

,:._:._:....:- ......_M ___@_cla__L_SAND;gm_shbmwn(10YR5/2);80%fine__D_ _ ff bgsafter

'_:......_\:: -- grovel;wmed_msand,20%si_,tm_ submunded _ sam_g70 102_

_ ....:_ "_ _D_ SI_ graph brown(10YR5/2_ _%
_ '.:.. - m_m _ _ame sa_, 10%_ w_ Gm_ _ --
..... - coame_ ve_ coamesand_ tracegrovel_
<> - 5_ Sandyday _ns _ _ O_d_on _n_g --

_., - atbase. _

80 102, a__ Sp__CL-_ _3__T_g=_ bmwn('0YR5_90% _
i • _ SAND_ _L_ gm_sh brown(10YR 5/2_ _% --

med_m _ _ame san_°_t=

_ _CL-_ _ff_TL_;siltincmasi_ _SAND_ NL_ gm_sh_ack _Y20%_arSebrownN_0);sand(10YR5/2_ _%90%_base;da_well0%--_ GmdNonN_n_

=_ 70 1047 _<__: _ "_tL_cOame_ ve_ _ame sa_, tra_ _e grovel,10%_-

=_ ......-.:........."'.-... _- sand,SAN_gm_sh brown(10YR5%_ w_ dean sand.5/2);In_ea_ng_ame_a_95%

i ....._2):'"...._:........- _-_lO_m_.5_'bg_ _--_



E A R T _ _ T E C H

Borehole Log
(Continuation Sheet)

ProjectNam_ MCAS_TomPh_eH IProjectNum_ 360_ I eumbe 0_.PA_

Bo_hde Location: SRe 1 I Sheet 3 of 3

I Sam_ I _eld An_ysis [ U_

ii I _M_M- SILTYSAND;ve_ darkgray(10YR 311)80%fine__3_0_/o_si_ _
_ SILTYSAND;_ack (2.5Y N_0); 60%finesand,

• - 40%sl_ weL Gradafionaltransffionfrom68.5 to -

70 _ - SANDw_hSILT;'grayishbrown(10YR 5/2_ 90% -

90 1132 - coametove_ coamesand,_a_ finegrav_, 10% -

_ si_;weL Mediumsandfrom70to 72' bgs. _

SM 3SILTYSAND;ve_ da_ grayishbrown(10YR312_,-
- 75 _ SM _ _0% very_finesan_ 30%_1_10% dp_ weL 2-

_ ve_ fineto_ame sand,30%s_; weL _ Addwater

soS - _

85 _ _ _ SANDwffhSILT;grayishbrown(10YR5/2_ 90% _ Ddllernotedddllinginto
WBr _m_e_u_mtove_ _ame san_ 1_ s_lt_t= _ _ .j-- moresolidifiedsoils

qDegradedSANDSTONE;ve_ darkgra_shbrownI Hetus_ in grav_
o o

|(10YR 3/2); 70_ finesand,30_ _ _m_afions; / Ddlleraddedwaterto
Itran_fionalsandunderlainbydegradedsandwth | reducehea_ngsands.
_ baseofsandygrav_;pa_ brown(10YR 6/3) _ Noadd_on_ HPsam_es

were_llected.
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BoreholeLog
(ContinuationSheet)

Name: MCAS El Toro Phase II IProject Number: 36097 ] B°reh°lNeumber:.. 01-HPA4Project

Borehole Location: Site I ] Sheet 2 of 3

Samples Field Analysis _g !

_ ._ _ ._ _ ._ _ LithologicDescription

-- CLAYEYSAND; brown(10YR 5/3);60% veryfine -- colrededat 1313 ata
- sand, 30%day, 10%st; mcist. - depth of 30 ft bgs

35 -- [I 50 121_ _M _ SILTYSAND;lightgray(10YR7/2); 90%fineto _
coarsesand;10%sill;fracegravelat 38and 3_'

- bgs;too'st; loose. -

- W_tat 40' bgs -

CL - SANDYCLAY;darkgra)ishbrown(10YR4/2);
-x9_0%_clay;1(_%ve_ fines_an_d;wet_ _

_iP - SAND;rght I:rownishgray(10YR _/2);95%fine--to-
45 -- [I 60 135_ _ mediumsand;5% sill;increasingsit Wth depth "_

andgradingto mediumtovery coarsesand. --

GL -- SANDYCLAY;lightolivebrown(2.5Y5/3); 80% --
- clay,20%fineto medumsand;wet. Gradational -

contacf,transilionsandyday toclayeysandat49'

_5M o SILTYSAND;brown(10YR _/3); 70%veryfine_o -
50 -- I_0 141_ _M xflnesand_20%silt-L1--0%--°c--lay;wet--- --J-

H - SILTYSAND;lightbrownishgray(10YR 6/2);90% -

veryfine tofinesand;10%_ill;wet.Coarsening _
- downwardtofineto coarsesand. Oxid_t'onat
- 54.5'bgs. -

3C--_ _-C-LA_'Y-S_N--D_-g_a_si-ibrown(10YR 5/2);80%
55 -- H 60 142e SP-S _e_.ry_fine_sand;20%cla_ 'aminations;wet.

. _ (.;L , ]SAND WthSILT;lightbrownishgray(10YR6/2);

- 190%fineto mediumsand;10%sit.
=- SANDYCLAY;verydarkgrayishbrown(10YR _

_(.; i ]3/2); intedayeredday and80% fineto medium _-

;- CLAYEYSAND;very darkg=ayishbrown(10YR --
_.. 3/2);70%fine tomediumsand;20% day; 10%

60 -- I] 50 144zl -SP:S._MIlsi[L Grad'ngtomediumto verycoarsesandat 60'_-

SANDwth SILT; light brownishgray (10YR6/2); -
- 90%veryfine to finesand;10%sill; wet. Coarse -

_ sandsand increasedsilt at 65' bgs. _

65



E A R T H _) T E C H

Borehole Log
_) (ContinuationSheet)

P_t Name: MCAS_ Ton P_ H P_ect Numb_ 36097 Numbe_B°reh_e 0bHPA4

Bo_h_e Loc_n: Sift 1 Sheet 3 of 3

SamO_ _dd AnMyfis Log

70 - ".'." _BF -__O_ SANDSTONEwithgravelr



E A R T H _ T E ¢ H

_ P_€_ Nam_ MCAS _ To_ P_se H Borehole ber:og 36097 I B°'h_Neumb_: _m_S

Bowh_e Lock,n: S_e 1 _: 219472%58 _t_ 612353_58 / She_ 1 of
2

To_ 48_
Ddl_g E_me_ CME 85 D_e S_ed: 1_5_005 De_h _:

Drilling M_ho& H_w _em Aug_ Sam__ _ 3 O_e _she& 1_6_005 _ _: 16_

D_I_g H_& None O_me_ron)B:°_hNe 8 _ _: D_ 48.50 _t_:

Completion In_ion_eme_ be_oni_ _t m su_ce _ MS_ : 615.12

Samples Field Analyses Log

_[ _ .... Lithologic Description Remarks

bN - SIk_ SAND; ve_ da_ grayish brown (10YR a/2); - Nan_ auger to 5 _ _gs
80% ve_ _ne sand; _aco modium sand (<_%1; --

- 20% siX;roots; _intly moist -

C_lor chango t_ brown (10¥R 5/a); 85% vo_ _no
sand; 15% silt; _a_ _arse snd; trace

/ - subroundedpebbles;tracemi_; roots

_c _rounde_ebbles

_ - Gradingto C_EY SAND;85%ve_ finesand;
- 15%clay .

_ Colorchangeto da_ grayishbrown(10YR 4/2)

_ Increasingclay_ent; 80%ve_ finesand;20%

10_ - clay

_ Colorchangeto da_ brown(10YR_3); _a_
- _arse sand(<1%) ,

_ Cal_reous veins; reactsstronglyw_h HCl

_ C_YEY SAND;brown(10YR _3); 70% fine_
- _arse sand;30% day; tra_ gravel;_ace

15_

- 3subangularsandgrains;da_ yellowishbrown

- More_mpetent SANDSTONE;paleyellow(2.5Y
_ 8/2);fineto mediumgroins;mainlyfeldspam;
- tra_ maficminerals
- Sameasabove;_acturesobse_ed inrock;slight

20_ - weathering

30_! _ , , - medium,subangularto subroundedgrains;10%

25 - biotite;a_osic sandstone,plagioclase-dch



[ A R T H _ T E C H

Borehole Log

(ContinuationSheet)
P_e_ Nam_ MCAS El Tom P_ H ProjectNumb_ 36097 Bo_h_eNumbs: 0bHPA5

Bo_h_e L_: S_e 1 Sheet 2 of 2

Sam_ _dd An_y_s Log

: : : : SANDSTONEas above;veryfine grainedsand; _mlsam@eL_bb0
.... colle_ed at 1600 at a...... li_le to no quartz;dry --
• .'' ".". depthof 38 ff bgs

35-- .... - -

-- • • ",o.""":" -- Increase_ _o_e grains;_crea_ng gra_s_e' --
-- ...'"" .' - (~4mm_tracesubmundedpeb_es andcob_es -
_ """......:" _ (weathered_ _

.... "' ' ." - Small_otite grains _

'_--_ 40 ...._ ..'..."""""....::. _- _--

•""......:" Large _ns of _otit_ alongfracture; cou_ be a
-- •o...o: - resuffofwatermovingthroughfracturesin -

.... sub,rate
-- •-...."" " :" - Some_m_ar stru_ure at 4_ -

45 -- . ."."..- • ... - Gm_ng to 20%biotite; m_st -- BedrockGW samp_
_ ••"...: _ _ LE548col_cted at 0810

...'"" : Du_icate GW sample
....... LE544at 0820

•,....'" " .'. M_st Rinsatesam_e LE545at
-- ..."': _ - -- 0900

SetBedrock HPsam_er
ovem_ht
Screenedfrom 48.5-50ff
bgs
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E A R T H _) T E C H

BoreholeLo_
_-_ (ContinuationSheet)

P_e_ Name: MCAS _ Tom Ph_e H IP_e_ Num_ 36097 [ B°_h_eNumbe_01-HPA6

Bo_h_e Lock,n: She 1 [ Sheet 2 of 2
Sampks _g



E A R T H _ T [ C H

_ P_ N_ MCAS _ Tom Ph_e H B°reh°li e Og 36097 [ B°'hM_umbe__7

Bo_hde Location: S_e 1 _: 21_3_A8 _: 61233293 _ She_ 1 of
3

_ 75.0
D_l_g E_mem: CME 85 D_e S_e& _005 _p_ _:

D_l_g Me_: H_bw _em Aug_ Sam_ of 4 _e H_& _005. _ _: 723

D_g H_& None Dhme_r__°_h_¢ 8 _: D_: 45.00 _9

[ Samples Field Analyses 'i__ _ _ _ [ _ _ [ _o__ [ .. Lithologic Description Remarks

-- SIL_ SANDwRhgravN;gmvN roundedto Handaugerto5 Rbgs.
- subrounded;m_sL

SIL_ SAND;_own (10YR_3); 60%ve_ fine_
finesand;30% _ 10%da_ m_. I_e_ed of
80%sandat 8._ bgs.

III V,_SANDySANDYC_Y; brown(10YR 5/3);60% da_40%finesiL_sand;_o_m_sL(10YR_3); 40% _ 40%ve_ finesand;20% da_ m_sL
15

1 II II/_0011_ _ _M _SiL_SANO;bm_(10YR_3);60%ve_fino_ _

i _ finesand;30%_ 10%da_ m_sL C_or change--

tove_ palebrown(10YR 7/3) at 16' bgs. -

_90% ve_ fineto _a_e sand;10%_ m_s_' _

_ C_YEY SAND;ve_ pMebrown(10YR _3_ 60%_
_ ve_ finesand;40% dart md_. Gradingto fineto --

medium,tra_ _ame, sandat29.5' bgs. -



[ A R T H @ T E C H

Boreholel_o_
"_-"__j (Continuation Sheet)

P_€_ Nam_ MCAS _ Tom P_ H I P_ Numb_ 36097 I B°reh_eNumbe_01_PA7

Bo_h_e Location: S_e 1 I Sheet 2 of 3
[ Samples [ FieldAn_ysis [ _ g

_ _ °__ Lithologic Description Remarks



A R
T H _ T E € H

(ContinuationSheet)
P_e_ Name: MCAS _ Tom Ph_e H Proje_ Num_ 36097 Bo_h_eNumbe_ 0bHPA7

B_ch_€ Location: S_e 1 ISheet 3 of 3

Sam_ _dd An_y_s Log

--_---- BO l_b ..:._.....__L _ 3_ 60%_Y C_;SAND_da_Sl__40%Ve_ da_ gm_sh brown(10YRve_fineb_nkht° finegmySand;(IOYR6_weL ----_
- ......_ 90%fine_ me, urn,tm_ _ame sand;10%_

--_ _: - w_ 2" clayeysand_ 6_ bg_ --
70

.":.....oOWBr DegradedSANDSTON_ da_ gm_sh brown
100 145_

--_- ".'.'..."..". -_-ov_ _u_um _ d_md_San_nebedmc__Y 4_ Tmn_on_md_on_ zone_m _-- BedrockHPscreened7_79 Rbgssam_er
_- ._ _ WBr _ pa_ _low _Y _ _EDROC_ Degraded --

•......... - SANDSTON_ GW sarape LE_3
- ...." - _ _at1528

u_r _ad adde_ a small.
amou_ _ w_er dudng
dd_ng. Sincewe were_
bedmc_ we_ aheadand
_ h_m_nch at
7_ bg_
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Borehole Log
(Continuation Sheet)

Name: MCAS _ Tom Ph_e H ProjectNumb_ 36097 B°_h_eNumbe_P_e_ 01_PA8

Bo_ L_: S_e I Sheet 2 of 2

Sam_ _dd An_k Log

1OOU_U ",°o•

','," -- _mafing zones_ H_ ma_. _ostly fra_um --
70 858 ,"'", , - filledn_ porespace_ed

•.'..'. - WeL H_h ang_ _5 degrees)fracture_ 3_ bgs. --

80 913
.'.'.'.'." _ C_or change_ bmwn_hgray(10YR 6_
.'.'. - gm_ng fromve_ fineto finesand. --
• .'..'. _ Co_r change_ ve_ pa_ brown(10YR8/2_ we_
• .... massive;micaceou_fracturefillma_s _ H_. --

100 925 .....""" _ CNorchange_l_bmwn_hgmy(10YR6/_); . --
.-... - nomma_ve _ HCI;h_h_ _a_ --

".'.'.'.'. _ Cdor change_ ve_ p_e brown(10YR8_
..... - fra_umfillmauve _ H_; s_um_d _ong --
• ...."" _- fractum__w pomPS. _

,....._.",..."• • _ _ co_edGWsamNe LE614fromopen
..... bomh_e _ 0815

_oppe_ _nmngas perB_
Mc_enney _ letwater
mcha_e overweekend.
Left auger_ bomh_



E A R T H @ T E C H

Borehole Log
P_t Name: MCAS _ Tom Ph_e H I P_t Num_ 36097 t Numbe_°_h_e 0bHPA9

3

To_ 75_

D_l_g Memo& H_ow _ Au_ Sam_umb_of 0 Dine F_i_ed: 3_3_005 _ _: 71.5

DfiH_g _& None Diam_0__°_hNe 8 _ _: D_ 4_00 _t_:

Logged B_ _ _ I_d _: W. Mc_y

Samp_s _dd AnM_

_ 50 1135 - Tops_l; brown(10YR4/3); rootfibem_ougho_

- _ SIL_ SAND; lightolivebrown(2.5Y 5/3);80% -
- fineto mediumsand;20%M_ _ace subangu_rto--
_ - subroundedgmv_ -

- 5_ 80 1140

- - SIL_ SAND;da_ gm_sh _own (10YR _2);
- 75%fineto mediumsand;20%sff; 5% da_ _w
_ - to moderatedensi_;moist -

10_ 20 1145 _ _

_ - _

15_ 100 1150 SIL_ SAND;ve_ darkgra_sh brown(10YR3/2) -

CaCO_v_ns at 16-17_et bgs -

_ Gradingto 10%clay;_lor changetoye_owish
brown(10YR 5/4) --

20_ 90 1155 - C_YEYSAND;bmwn(10YR5/3_80%fine, _
sand;20% da_ kace mediumsand;_w _asfid_;--

- moist _

_ Tra_ peb_es at22.5 _et bgs _
- C_YEY SAND;da_ g_y_h _own (10YR_2_ -

70%fineto _ame sand;30% da_ _w _asfi_;

25_ 80 1205 - hard;CaCO_v_ns _

Gmd_gto 15-20%day at 26_et bgs -

Colorchangeto brown(10YR 5/3);gradingto _
" 10-15%clay;lowplasficiW;slightlymoist --

_ PoodygradedSAND;fine,tm_ mediumsand;5% clay;loose;slightlymoist -



E A R T H _
T H

Borehole Log
(Continuation Sheet)

P_e_ Name: MCAS _ Toro Ph_e H P_ect Num_r 36097 B6reh_eNumbe_ 01-HPA9

Bo_h_e L_: IRP S_e 1,MCAS _ Toro Sheet 2 of 3

Samp_s _d An_y_s Log

15 1215 "o'.',' _W _ Well-gradedSAND;lightbrownishgray(10YR
_;_ - 6/2);finetocoarsesand;loose;traceclay;_ightly--

!!!i!ii_-_Vo,gradedSANDasobove --_

:.:::_..... Gradingto poorlygraded SAND; fine, trace
_:._;-._- - mediumand coarse sand --

• ....:."......- _ 2 inch lens of day at 42 feet bgs

_ _ -SW_-'___,_--a_N_htoradiumsand;saturatedOaY;~10% Oay;90% fine-_-__

_ 100 1441 _ bC _------40-50%;gradingtom°ist;7/2_70% fineCLAYEYSAND;verYlOWhardfine toplasti_ty;hardt° mediumsand;30%Oay;verYcoarsedarkgra_Shsand;increaNngbr°wn(10YRdayto _------_----

100 1446 -_////_ _L _ m_stfineto mediumsand;SANDYCLAY;brown(10YR4/3);moderateplastidty;hard;35%day; 45%

{'--_--/" _ _ _ ----m°ist;60"70%CLAYEYInceasingday;40-50°_traceveryfineSAND;coarsegra_shtOmediumsand;30-40%claY;sandbrown(10YR 5/2_ ___-



E A R T H _ T E C H

Borehole Log
(Continuation Sheet)

P_e_ Name: MCAS _ Tom Ph_e H P_ect Num_r 36097 B_eNumbe_ 01-HPA9

Bo_le L_: IRP S_e 1,MCAS _ Toro [ Sheet 3 of 3
Sam_ _dd Ana_s Log

--_----'--- 100 14bE _:<:"" " _G ____._=_U_ SAN_ tracefineGmd_g_ _ame sa_;c_YEY SAN_ asabov_30%s_um_dd_;s_urat_sand -- -- -- J-.___--70_
90 15e ....'''' SW _ Gm_ng_med_m_amesand;5%_a_

- '" " " ',.••.,...%'"'" -- s_u_d --
_ ..."' " WUr _ SANDSTON_ m_m g_ne_ _a_-_ trace --

•...."' - m_c _ne_ s_urat_

_ 75- "'"



E A R T H _) T E C H

BoreholeLog
P_e_ Name: MCAS _ _m _e H I P_e_ Namer 36097 t B°_h_umbe_0bHPAI0

Bo_h_e Lock,n: I_ _e I, MC_ _ _m _: 21_ _ 612361&33 _ She_ 1 of
2

D_fing H_& None D_m_0__°_h_e 8 _ _: D_ 40_0 _t_:
Elevation

Logged B_ _ _ IC_ _ W. M_M_

Sam#_ _dd AnM_ _g

_' _0 0U0_ _M _ Toos_l;da_ gra_shbrown(10YR3/2);rock

_ - SIL_ SAND;80% fine_ mediumsand;20%si_ -
_ _ace _ame sand;_a_ motfibem;someCaCO3 --

- _ ....
- _P - Grading_ SAND;bown (10YR _3_ 9_95% fine -

_ sand;5-10%_ _ose; dw --

5-_ 60 0812 SG - C_YEY SAND;brown(10YR _30; 80%fine _
- sand;20% clay;lowplasfici_;lowto moderate
_ - den_; _hHy m_shka_ coamesand;_ace -
_ _ rootfibem _

_ _ _

10_ 100 0820 _ - C_; vew da_ gBy (10YR _2); 70-80%da_ --
- 20-30%finesand;moderate_as_; m_st -

_ _ SANDYC_; 60%da_ 40%vew finesand;_w --_ _ to moderateplasfici_;tra_ mediumsand; -
- moderateden_; mdst _
- -- Cdor changetobrown(10YR 4/3);_ace grav_ -
_ - Cdor changeto_ack (10YR _1); tm_ root -

-- fibem;_ace _arse sand;CaC03 v_ns; hard _

15__ 60 10823 -- SANDYC_; da_ bown (10YR_3); 70%_a_
- moderate_a_i_; 30%finetomediumsand;
_ - tra_ _ame sand;CaCO3veins;mois_hard -
- - Gradingto 50-60%clay;mediumto _ame sand

_ Gradingto vew da_ grayishbrown(10YR3/2);

_ - C_YEY SAND;85%fine_ med_msand;15% -
_ da_ _ace _arse sand;soft;_ose;vew mdst _

_ _ _ WellgradedSANDw_hC_Y; fineto medium _
- sand;_a_ _ame sand;5-10% da_ _ose -

25_ 40 )835

. _ _ _ C GBdingto PoodyGradedSAND w_hC_; fine _

-___ _ _ sand;tm_ medium;5-10%da_ _ose

30



E A R T H _ T E C H

Borehole Log
(Continuation Shee0

P_e_ Ham_ MCAS _ Tom Ph_e H P_ _ 36097 Numbs:B_e 0_HPA10

Bo_h_e Locafio_ I_ S_e 1, MCAS _ Tom Sheet 2 of 2

Samp_s _d AnM_ Log

40 0848 _:_ _W _ W_ GradedSAND;I_ bmw_shgray (10YR
•.'.'., - N2); _e _ _a_ _ose; m_ -
:.:.:.,
::::::,, - _

:!:i:i: - -
/_ 90 0855 ""'":':':"_ - W_ GradedSAND;fineto meNumsand,tmce --

\__ ::::::,':':':' -- _a_e; _ose; s_u_d --

80 0901 _ !u_ _--_15%CLAYEYSAND;_ayda_ gm_shbrown(10YR _; _-_

iCL ----_modera_6_70% daNSANDYCI_Y;Na_3_35%fineVe_da_ gmN(10YRmNN to_ meNUms_ura_dSan_so_l); --_
x x WBr _ _LTSTON_ pNeN_e _Y _3); ve_ fine -100 0909 x x
× x gm_e_ modem_m h_h denN_ ha_; N_y
_ _ -- mN_ FeO_Nni_ _mughout;h_h_ we_hemd --



E _ R T H e T E € "

Borehole Log
Proje_ Name: MCAS _ Tom P_ H Proje_ Num_ 36_7 NumbeBr:°_h_e- 0_HPB1

Bo_h_eL_: She 1 Northing: 2194013A9 E_ting: 612218&9 Sheet 1 of 2

DfiH_g Agenc_ W_ D_me_ Co_. D_ Pa_ Alman_

To_ 62.0
Dfi_ng Equ_me_ CME 85 D_€ S_e& 1_2005 De_h (feet):

Mc_: H_low _em Aug_ Sam_Nu:mb_ _ 4 D_e F_hc& I_4_00_ _ (feet): 60_DfiH_g

D_l_g _& None _ameter0_B:°_hde 8 _e_ [_eet): Drilling: 25_0 Static:
_e_tion

Completion _rm_:Cemem _ntoni_ _om _ _ffa_ (fe_ MS_ : 5_ 1

Logged By: _ L_ez Checked By: _ Lo_z _G)

Sam_ _dd Ana_s Log

GL _ CLAY;ve_da_gm_shbrown(10YR3/2); _ Handauger_b_

_ plastic;soft;no odo_moist _

/--_ 80 0930 - da_ brown(10YR_2_ p_e brown(10YR6/3_ --- 20-30%w_l gradedmedium sand; soft;crumbles -

\__) _ - (no dff strength_mois_ noodor --

- non_astic_ 80%wellgradedmediumsand, -

- fineto_ame; 5% fine,angu_rto roundedgmv_ --

i!!i _ (max= 1" dia.);loose;slightto moderatereaction _

75 0_0 = [o._H_E _ m_sL.......... L _ _
-- Poodyg_ded SAND;p_e brown (10YR6/2_ fine _
" #ap_ #ace mediumsand_oose; m_ no odor r

- #off_aminatp_ no HCl ractionc_o_t; no odor _L

- I_L_Y_N--D; b_n_Y_3);_5_w_ll_ -- -- I- Hard ddllingat 13.5ft bgs
-- _aded sand_15%_lt _
- SI_T'7_;_o_(_R-s_)TsS°Ec_....

80 1000 _3(ma_x); _a_; softto firm;35%_ 15%fine _ Sdl sarape LE531
__ .................. _ (ollect_ _ 1415_ a
- SILTYCLAY;da_ grayishbrown(10YR 4/2); 50% - depthof 15ft bgs
_ clay;35%sift; 15%finetomediumsand;slightto _
-_o reactionto HCl_oist _,-

-- brown(10YR 5/3);35_ poodygraded,fine sand; -
- _65%clay;s_gh_yplastic;mois_no odo_slight -

-- Wellgradedcoa_e SAND;pa_ brown(10YR --
]6/3); _ose;m_s_ fineto _a_e sand;_a_ _
: _d_edgra_[_t ........... _
-- Poo_ graded,fineSAND;pa_ brown(10YR6/3) -
- tobrown(10YR 5/3);fineto medium;traceto 10% -
-- si_;loose;moist -

60 10_5 -_.///_ J b_A_ gY--S_N--D_ _ _s_ _o_ _( _R--5_ )TT_ _
- fine to mediumsand;30% da_ _ose; saturated -

f _'_ _._y/_/ -- 40%angu_r grav_ inday matdx;heterogeneous;- AlluqumHPsam_er

\ _) _, - saturated - screened28-32 ft bgs



E A R T X _
T X

Borehole Log
_i-_ (Continuation Shee0

Pr_ect N_ber: 36097 _re_lePr_ect Name: MCAS El Toro Phase II
I I _umner: 01-HPBI

Boreholc Location: Sheet 2 of 2
S_ 1

Samples Field Analysis Log

_ _ ! _ _ _l._l_ [_l LithologicDescription I
-- B _ _ _ _ " _ Remarks

_ I I 35 1ZOO _'_iJ SP _ Poodygraded,fineSAND; light brownishgray; _ GW sample L_bZ_
_ I I _t _ fine tomedium,subangulartosubroundedsand;_ _llected at1155

1 H [!_l I lOOse;saturated _ Dupli_te sampMLE530_llectedat 1210
35 _ H 100 1300 _l _ PoodygradedmediumSAND; lightbrown; _

_ H _ _._t _ medium,angularto subangularsandgradingto _

1 _ [_:] I fine wth depth: saturated;n° °dor _

_ _i: _M __ith inte_eddedSIC_ C_; Sil_
_ _ __t _ sand- 70% fineto mediumsand;30%silt;Sil_ _
_ _ _] _ clay- slightlyplastic;saturated;strongorganic _

50 _ _ 100 1330 _ CL _____ _ "

_ _ soft;saturated _

I _ H I I I I I _L _____;_- _se ................CL_
_ H _ _ __Y" black"20% finesand"highly _

55 | g _ /_ani_ saturated • _
_ _ 100 1_5 :.:.:o: _w _ SA_w___I_----_
_ H .:-:-:- _ mediumsand;da_ greenishgray(2GLEY4/1); _

_ H :':':': _ Clay - fi_; highplastici_ _ Hard ddllingat 57_ bgs

_t _ H I I I I I [_?] _ bedmcksuffa_);_ldspa_icmmpos$on; _
_l_ _ H ] [ _ _ c_mbleswithpressure;greenishgray (2GLEY _ BedrockHPsamplescreened62-62.1ffbgs
_ uu _ _ 75 1430 : _':: I wBr L36/_ ..... _ GW sampleLE535_[ _ H I I I t I l:: : :_ _ _E____oodygraded_
_[ _ H ] ] I [ I lii!i_ _ finetomedium,angularsand;_ldspathic;hard; | collectedat1600



E A R T H _ T E C H

Borehole Log

Bo_h_eL_: S_ 1 _ 2194008.79 _ 612229_07 I Sheet 1 of 3

Dfill_g Agency: _ _m _ D_r _ _y

D_l_fiH_gMe_o_e_ H_ 85_em Aug_ S_s__ 2 D_e _e_& 2_00_1_005 ' 1__: 93"£7_

None _am_(__°_h_e 8 --_: DdH_: 2Z00 _t_2_39Dfimng H_&

Logged B_ _ Diep [_d _: _ L_ez (_)

Sam#_ _dd AnM_ _g ]

-I_ _ _ _ o _ _ ._ _ _ L_hologicDescription Remarks

_ 60 ii _ SlL_SAND;ve_da_gra_shbrown(10YR3/2);_ HandaugertoS_bgs

• 60%ve_ finesand;20%_ _a_ day;kace --
mi_; lowto moderateden_; rootsthroughout -

SIL_ SAND;slightmoisklowto moderate -
5_ plasfici_

_ C_EY SAND;brown(10YR_3); 80%ve_ fine _
sand;20%clay;sligh_yfi_; fainHymoist --

:.:.:._ _w _ WellgradedSAND;lightyellowishbrown(10YR
40 _[flne to_ame sa_ _ace c_ose j

10_ _ to med_msand;20% da_ moderateden_; _ Sk_e_l rootst_ctures
" _ nonplas_c;_in_y moist _ throughout

_ob_es _
- ve_ finesand;_igh_yha_; moderateto h_h, -

15_ _ densi_;_infly moist _ Skeletalrootst_ctures
throughout

_ob_es _
o o

-- moderatedensi_; d_ to _in_y moist --

- _in_y moist -

-- mediumsand;kace grav_;40% da_ m_st _ _lle_ed at 1535at a
O 0___;3___ depthof 20 ff bgs

- to med_msand;_ace grav_ -

25_ - _0% day;mois_ so_; _bbles -

_ _ saturated;_ace _a_e sandandgrav_ ' _

_ - ,... _a_e; traca clay; loose; so_; satu_ted screened Irom 28.5-a2.5



E A R T H _ T E C H

Borehole Log
_ (Continuation Sheet)

Project Nam_ MCAS _ Tom Phase II P_ect Numb_ 36097 I B°_h_eNumb_:
01-HPB2

Boreho_ Location: S_e 1 Sheet 2 of 3

Sam_ _dd Anflyfis Log



E A R T H e T E € X

Borehole Log
(Continuation Sheet)

P_e_ Name: MCAS _ _m _e H P_ect Num_ 36097 [ B°reh_eNumbe_0_HPB2

Bo_h_eL_: S_e 1 Sheet 3 of 3

SamO_ _d An_DB Log

".'.'.'.... grav_; _ose;saturated

-_- _ _ ---_finesand;soft;SANDYCLAY;blaC_low plastidty;saturated60-70% da_ 30-40%very -_

70 -- 80 ...... .......,,,"..,.."..,.'...o.,WBr _--SANDSTONE;content;veryTran_Uonintoh_h_ weathered(BEDROCK)moisttoveryfinegrained;saturated;mot_ghmiCamate_' _- A coupe feetOfaugerfromheavingsand__°ugh

in

• ...." " " "" -- pastfire_ fracture_eventwo_dm°tSex_ain_°kcha_edgrayto _ackf°und andbumed;co_r--.

-- .....' .....' ' " ""' ' ' "" " "" " ' "" " " -- ---- I_h°l°gy'Gradu_sh_werharde_nginzoneR°°t stru_ureSmake°f
_ 0 -- No recovery -- contactsuspect.

£- _s_- _ _- _-_

_ ....• • • ";.;.;.5W _ peb_es_ne to coarseSAND;darkgra_ tracegrav_ and --_
;!:i:i:.... -- -- 8-9 feetof hea_ngsand

80

- :i:i:i: -- -
- ,...::::::: -_ -
- . . . .':':':" _-- -- Coresam_e cou_ be _1
_ ,:.:.:. _ _ _oug_ Looks_mi_r to

'.'.'.',•.. - SWand SP fromabove

85- ._, ..:.:.:.- -
_ ..::_.."-._P _ gra_ng tofineSAND --

• . ....Y:_ --

- "_ ;_WBr _ WEATHEREDSILTYSANDSTONE;dark_Ne Hard ddging
- .:,, ,:: : -- brown;finegra_ed;_gh micacontenk_htly --

..... m_st;moderateden_ty

- ::,.,.."""" _ m_st;_minationsobserved --



E A R T H e T E C H

Borehole s

_--_/ Proje_ Name: MCAS El Toro Ph_e H Project Number: 36907 Numbe_B°reh_e 0_HPB3

Borehde Location: Ske 1 Northing: 2193999.66 Easting: 612244%2 Sheet 1 of 2

Dfi_ng Agenc_ W_ Devdopmem Corp. Dfille_ Gary Whitley

CME 85 D_e S_e& 2/1_005 i ___ (feet): 63_DfiH_g Equ_ment:

DfilHngM_ho& Hollow Stem Auger Sam_es:Numberof 4 D_e Finished: 2/1_005 _d_ (feet): 58_

FI_& None D_m_ 0n):B°_hde 8 _ve_tehr.._eet): Drilling: 27_0 Static:Drilling

Elevat_n
Come.ion In_rmation:Cement bemo_ grout_ surface (fe_ MSL) : 578_I

Logged B_ V. Diep Checked By: R. Lopez (RG)

Samples Fidd Analyses Log

_ _ _ =_ __ "_ ___ _i _ _ _ LithologicDescription Remarks

30 0945 " _.]:: _M _ SILTYSAND;_e brown_.5Y 4/3_ 85-90%ve_ _ Handaugerm _ _ bgs
- . ....:__ - fine sand; 10-15%_ m_s _mughout; modem_ --

- :._:_ - Tracepeb_es -

-_ 80 0949 --..:_i_ -_ 90%ve_Wi_fineSAND;sand;da_10%gm_sh_tracebmWnmica;SAND(2.5Y4/2);iow _ _-
:_:...:.. _ moderatedensi_; tracero_s _hfly m_ -

SG _ GradingtoCLAYEYSAND;da_ brown(10YR -
- - 3/3);85-90%finesand;tracecoamesand; --

90 0953 _./_. 10-15%clay;soft;lowplasticiW;_intlymoist

- _--.il i' - Increasinginclaycontent;20-25%clay;75-80% --

10_ '... _ ve_ fineto finesand;tracemediumsand;Io_ _
_ _ plastici_;moist

-_ _ _--s_N--D_h CLAY;yellowishbrown(10YR5/4);
-- - 90-95% vew finesand.trace mediumsand; --

__- 90 0958 _ _G _-_5"1--0°/--°cla_ I°°--se_-f_n--tly-m°iStcLAYEYSANDasabove;15-20%da_ brown _F

15--___ _ CLS __-'(GI_%-_-_?_A-NDYfineto fine sand;mNstcLAY; 55%clay;45%ve+ -- -_._ de_h of 15 flS°ilc°lle_edsamNeatLE5791020atabgs

--- _ bC -- medNmGrading _ CLAYEYsan_40% _aNSAND;mode_60% ve_ fine _den_; --

20----_- 40 1002 ":':'"....,"..,"",:::::::SW ___-_slig_ht_ygmded_N_pebNe__os_SAND;m_c°ame sand;tracegmvel;Pa_bmWntrace(10YRsubmundedWell_3); fineto_, _F

•....,.... uw _ wengradedSAND;95% fineto coa_e(mostly
25--- *'"" ' - coame_subangu_r_ submunded;_os_ trace --

_ day; s_um_d

_ 50 "'"".... '. WellgradedSANDasabove;wellrounded _ AIN_um HPsamNer
°_°_°'.oo, peb_e_ sa_rated screened28.5-32.5 ff bgs



E A R T H 0 T E C H

BoreholeLog
(Continuation Shee0

P_e_ Name: MCAS _ Tom Phase II P_e_ Num_ 36907 Numbe_B°reh_e 0bHP_

Bo_hde Loc_ion: She I Sheet 2 of 2

Samp_s _dd Ana_s Log

50 ....'.'.'.' SW _ Gm_ng_ w_l gmde_ med_m SAND;_g_ . --

....:!:!:!: -_ yellowishs_um_dbrown(10YRioose;_3); finetocoamesand; Rinsatesamp_ LE581
':':':' - _ colle_edat 1200

"'"";:::::: __"Wellroundedpeb_es _mughout;s_um_d

25 111C ""'"'...........':':':'_---Wellgraded,coameSAND;somefineand ----
...'... - me_umsand;_os_ s_um_d

_ _ _.....'"'"'-SP-___-den_;G_ng_s_um_dfinesand;somecla_ moderate ----

!i!i!i!.. . . _w -_ (10YRWelIgmded_l_ traceSAND;g_vN;me_Umloose;s=u_d_ coa_e sand;b_ck_-

80 111_ ....,_.;.;. _ Cdorchange_l_bmw_shgmy_.5Yd/2_ --

'.'.'." - G_ng _ coamersand_ tracegmv_; s_urated; -
""'"'.• •. _ finesandstdn_e___m_hr__ou_g_ou__t --

SC - Gradingto CLAYEYSAND;80%fineto medium --. _ sand;20% clay;saturated

_ --- CLAYEYSAND;asabove;saturated --

_- -
Coamesandst_ngem;saturated --

-- Inte_eddedclays;saturated --

•.'.'.'...._W _ GB_ng _ w_l gradedSAND;fine_ me_um, _

"-'-"....:.:.: _- tracecoamesand;55 da_ _os_ s_urated , _

_-%-'- __--_p_sti_;sand;CLAYEYSAND;65-70%30_35%e_a_edaNsandNgngem;modem_Ve_fine _ meNUmdenNN;s_um_d_W__
: : : : W_r _ T_n_on in_ wea_emd (BEDROCK)SILTY BedrockHPsamNer
";:'; :'' -- SANDSTONE;olivegreen;finegra_ed;ha_; _ screened6_5-6_5 ff bgs

_ ::: ::...".. _-_Lam_a_onFeO_ns; ve_mN_obse_ed_ 5_; tracemica --

::" " ":: : --_ -- GW samp_ LE582

_ i :::...'",'",..,..'" ___ __ colle_ed at 1305



E A R T H _ T E C H

Borehole Log
" P_€_ Name: MCAS _ _m _e H ] P_e_ _mbcn 36097 [ B°_h_umbe_ 0bHPB4

Bo_h_e L_: S_e 1 _ 219398_08 _ 6122673A9 I Sheet 1 of 2

D_l_g Agcnc_ _ _m _ D_n _ _

_ne B°_h_me_r0_: 8 _: D_ 33.00 _t_ 2_2Dfi_ng H_&

Samples FieldAnalyses Log

_ _ _ g _ _ _ _ _ ._ _ _ Lithologic Description Remarks

U0 1_0 5 _.':- bM _ SIL_SAND;da_gra_shbmwn(10YR4/2); _ HandaugertoS_bgs
85_0% ve_ finesand; 10-15%_ so_ sl_

- m_s_ roots throughou__ace organic; no odor -

95 1_5 - SIL_ SANDas above;tm_ da_ _ace roots -
- throughouk_infly mois_low plasfici_; moderate -

_ 5 _ den_ _

50 1352 - SAND; brown(10YR 5/3);poody graded fine --
- sand; _ace mediumsand; 5% _ _ace mi_;" -

10 _ _ose; d_ _

- _ace grav_; trace_ _r changeto ve_ p_e --

- SANDwth C_Y; brown (10YR 5/3);well graded _
15 _ mediumsand; fine to coame;5-10%da_ _wto _

- modem_ den_; d_ _ S_I sam_e LE577_lle_ed _ 1650 _ a
dep_ of 15 ff bgs

5G _ C_YEY SAND; _own (10YR_3); 80%fine_ -_ame sand; 20%da_ kace gravel;_ace well

_ SANDYC_Y; ve_ da_ brown(10YR _2); 70% _
20 - da_ 30%ve_ finesand; _a_ _ame sand; hard;_

- moderate plasfici_; moist

_ __g_h brown(10YR5/4); 60% -
•_: " " " - ve_ fine sand; _ace med_m sand; 40%Oa_ -- RinsatesamNe LE572

- _a_ mi_; _ace pebb_s; modea_eden_; - _llected at 1455
- s_hfl_oist --

_ 1412 _A_Y _ _ _;_ _ _
- sand; _w to moderate_asfid_; _a_ mi_; ve_ -

,25 _ moist ' _

Grad_g to 65%da_ 35% sand;mi_ous; _ace
- gravel; stdngemof sand; saturated -

50 iilili i _w _ WelIgradedSAND; brown(10YR413);fineto - AlluviumHPsampleri 30_ = - coame (mostly_ame_ angu_r to subangu_r screened28._32.5 ff



E A R T X 0 T E € X

Borehole Log

onfiafi SheeO

P@_t Nam_ MCAS _ Tom P_ H 3_97 I Numbe_°_h_e 0_HPB4

Boreho_ Location: She 1 ISheet 2 of 2

Samples [ Field Analysis I Log I

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ LithologicDescription Remarks

- grains;loose;saturated _ bgs.Nowater
- Tra_ grav_; _ace fines

£ :': AlluviumHPsampler
_ 5 • - screened33-35ft bgs
- GW sam_e LE573

collectedat 1_0
35 _ r W_THERED SANDSTONE;y_sh _own - WL _ 35 ft bgsaft_

- (2.5Y6/3);vew finegrainedsand;highin sampling
- feldspars;FeOstainingthroughouhtracesi_ -

_ (poshly a weatheringprodu_) _

_ _

-, 100 16 . W_THERED SANDSTONEas above;FeO

- s_ining throughou_yew moist to saturated -

Refusalat 43.5 R;d_ll _g
I_ing off ground

Bedrock HPsam_er
screened43_ ff bgs; left
ovem_ht
GW sam_e LE578

WL at 252 ft bgsafter
sampling



£ A R T H _) T E C H

BoreholeLog
Boreh_e 0bHPB5

Proje_ Name: MCAS El Toro Ph_e H Project Number: 36097 Numbe_

Bo_h_e Lock,n: She 1 Northing: 219395&94 EaRring: 6122949_2 Sheet 1 of 2

DfilEng Agenc_ Water Dev_opme_ Corp. Dfil_ Gary Whitley

Total 53.5
Dfill_g Equ_me_: CME 85 Da_ Started: 1_ 1_005 Dep_ (feet):

Dfill_g Method: Hollow Stem Auger Numbersample_°f2 Da_ Finished: 1_ 1_005 _ (feet): 46_

D_l_g _& None B°_hdeDhm_0_: 8 _ve_ _eet): Drilling: 38_0 Stat_:
Elevation

Com_etionh_rmation£emem bemonite gram msurface (fe_MSL): 588.10

Logged B_ V. Diep Checked B_ R. Lopez (RG)

Samples FiddAn_yses Log

_m_ __ _'_ __ _i _ _ _ LithologicUescNpfion Remarks

60 _23 ..... _: _M SILTYSAND;brown(10YR5/3); 8_90% ve_ fine - Handaugermb_Dgs
......" ".....' _ fiensand; 10-15%silt; _ose; trace m_s; trace -

_: _.......-• _ _ o_anics; tracemica;d_ _
':-_:........

75 _830 ......" ' "" '-.. ,._""_-SP2E--_Gm_ng _ SAND wi_ SILT;brown (10YR 5/3_ --
' _....."_.... 10%si_ 5% da_ ve_ fine sand;_w den_;'
...... -- _ose; _ocky _m_um; sightly m_ -

_ _.,:.. -- _cma_ng day cogent; _htly m_ -

80 _835 l' " ' _ --_-_g_vel; moderate densiN;GmNng _mNst5/4);moderate densi_;G_dNg _ve_fine sand;c_YEycI-_YEY SAND;t_ceSAND;mica;yellowish_wpNsti_; NNhtlYNocky_m_u_;15%15% clan trace_aNbmwnl0%N_d__(10YR______

:.-._P ---)_i_ly--m--°i-stG_ng_ SAND;ve_ fin_ trace cla_ yel_wish
40 0844 ....' ".'." _W _w_nLl_Y_ R_I4A _--

;._!_!;.... -_ SAND;wellgraded,e._a_esand; trace gmvNfine _andmedNm sand;cobNe__os_trace ---

:.1;:1: - _
90 0851 "_ _ CLAYEYSAND;dark yellowishbrown (10YR4/4);_

_ 25% clay;75% fine to coamesand; hard; low. -
-- plastici_;moderateto highdensi_;d_ _

Colorchangeto lightyellowishbrown(10YR6/4);
- gradingtofinersands;10%clay;lowtomoderate--

_ 60 0858 - densi_;nonplastic;d_ _

:.i:iiii_bP-_ -_--s_N-D-_h5-50%cla_ _ghtly moist;cLAY; poodygmdedcobNes_ 2_finesand; _

_o;_._."_°"o o, NW _--sand; 5%GmNng _ wNl_aNmNNgraded SAND; fine _ me_um _--

,......'."".' - Wellgraded SANDasabove;fine_ me_um; --
....... ... - tracecoame;_ose;ve_ mo_t



E A R T H _) T E C H

BoreholeLog
(ContinuationSheet)

P_e_ Name: MCAS _ Tom Phase II Project Numb_ 36097 Numbe_B°reh°le 01-HPB5

Bo_L_: SRe 1 Sheet 2 of 2

Samp_s _dd An_yfis Log

-- sand,tracefinesand;loose;lightyellowishbrown-- collectedat 0945 ata
_;_ _ (2.5Y6_); wet _- depthof 20 ff bgs

;;;;;;_ CleanSAND;mediumto coame,somefine, -
!._._._. subangulartosubrounded;loosesaturated -

35 i;';';'" -- CoameSAND;clean;subrangulartosubmunded;--
!._._._ -- loose; saturated --

t_ 40------- 102C __!__S¢_--S1_'__I"andGmd_g_10%_3_ve+GRAVELLYSAND;coamesand,tracemediumfinesan_ submunded_da_m_stSANDtmce_mica;_ olivebrown(2.5yCLAY;mundedgmv_,9_95%finesand; __-- colle_edGWsam_eSCmened37dl_umHPat0940LE567sam_erRbgs
_ _;.;. _ peb_esandcobb_ _ose; s_um_d _

-_ 1033 _::_ii_'_: _--GRAVELLYSANDasabove;no cobb+s ----

45 _ ';_;_'"'°._._o_,.• o, _W _--s_um_dtra_ fin_W_graded coa_e SAN_subangular_ submunded;me_um_ coam_ose; _ hea_ngCOUNbeNoUghsands or

.'...-. Co_a_ between_um
105C : ; ; : wBr _ _EDROCK) HighlyWEATHEREDSANDSTON_ -- andbedrockco_d beat

50 _ ":":"""':: --- fine_roughout;trace Notit__ me_um gmnNe_Nspar 6ch;tmceN_s; FeOiow quartz;S_iNng_ 46 ffsamNebgS.mayPre_ousaugerbemos_y '

_ :':': :'' -_ nobedding_m_um_ mas_ve -- BedrockN°ugh HPsamN_
_ .:.:, .:: _- _ screened53.5-54_ R bgs

_ +.....,'.,,. _- _ colle_edGWsam_e LE571at1125



E A R T H _) T E C H



E A R T H _) T E C H

Borehole Log
(Continuation Sheet)

P_e_ Name: MCAS _ _m Phase II P_e_ Numbe_ 36097 Numbe_B°_h_e 0_HPB6

Bo_h_e Lock,n: Ske 1 Sheet 2 of 2

Sam_ _dd An_ Log

- 1_0 1331 '°o'o° - _m_a_on_
° • °

_ .°o'°'.• Bmwn_h ye_w (10YR_6); 70%ve_ finesand;
-- °o°.. - 30%m_ _a_e cmm_ some_mination_ --

_ .'..'.o" _ C_or changedarkgm_sh brown(2.5Y4/2);
35 -- 100 1342 o.o.o.• - _mination_ alternating_ grayve_ finedean -- S_I samp_ LE605

_- .°.°. - sandwithda_gm#blackfinedaywll_eve_ _ co_ed_1450ata
_ ....°..- - finesand;_ 4_ bgs deNh _ 38 ff bgs

40 -- 100 1350 .°..°"" - -- _ns_e same° LE603
_ ".'." _ _ colle_ed_ 1413

".'. °.° ° Da_ gm_sh brown(2.5Y4_ 50% silt,30% ve_ _
-- .'°°° - finesand,20%da_ _m_a_ons --

•".'. Degradedsands_ne_ ha_ened da_ _gh an_e_
45 -- 80 1359 ".'.-"" _ fra_u_ _44.5' bg_ Bedeck HP sam_er

_ • • ".. _ _ scmened50-54_bgs
'.'.'..° Somesand_one_u_ p_sent, cohe_ve;

.... _a_e. -•.... GW sam_e LE604
_ ".'°° _ _ _ c_edat 1440

".'." I_e_edded degradedsand_ da_ _mng
-- .'.'.'.. - oxida_on_ con_ -

•".°. Degradedsand_one_ havened claywiths_d50-- °°



E A R T H _ T E C H

_ P_e_Name: MCAS _ _ _e. Borehole[P__Log 36097 [ B°rehdeNumbe_0_HPC1

B_deL_: Ske l _: 219341Z84 _t_: 6121_8A2 ISheet 1 of 2

D_l_g Agenc_ W_ D_d_mem Co_ D_ _ _y

_ion
Com_efion __em_t ben_ _t to _ce _ MS_ : 563.90

Logged B_ _ D_ I_ _ _ Lopez _

Sam_ _dd An_y_s [ )g

40 11_ _ _M _ SIL_ SAND;dark brown(10YR 3/3);80-90%flne - HandaugertoS_bgs

- _ sand; 10-20%silt; tm_ mi_; roots throughout; --

_ - soft;_intly moist _

- _ - Gradingto C_YEY SAND; ve_ fine sand; -
_ 1156 .. ~10-15%clay; slightlymoist

_ - Sameas above;1_20% clay;moist;_lor change-

5- _ tobrown(10YR4/3); traceroundedpebblesand _
_ _bbles

_ Increasingclay(20-30%);hard;moist -

80 1203 -_ _ - CONGLOME_IC SAND;fineto_ame, well _
__ - gradedsand;subangulartosubroundedpebbles -

10- _ _ _ _a_d rounded_bbles _
_ - C_YEY SAND;strongbrown(7.5YR4/6); fineto _

_ _arse, subangularto subroundedsand;20-30% -
- _ clay;hard;trace_bbles _
_ Rockfragments

_ 75 - C_EY SANDasabove;mediumto _ame _
- sand;tracegravel;hard -

15- _ _

_ . _ _P _ P_dy_y6N_gmded,finetmcemed_m san_SAND;_ _l°wiSh_ose;d_ br°wn _

1213 _:_ _ _

_ : : :::..,".. wBr _ (BEDROCK)_Iow (5Y _3_w_THERED SANDSTONE;palemo_gshows _wmer wa_r _
.... - levels;fine grained;feldspar dch;_Ispars have -

- . .... weathredalmostto clay; st_cture is pla_; FeO
25- i iii s_iningthroughout:d_ --

3O



E A R T H _ T E € H

Borehole Log
(Continuation Sheet)

Name: MCAS _ Tom Phase II I P_e_ Num_r 36097 Numbe_B°reh_e 0_HPCIPr_e_

Bo_hdeL_: S_e 1 Sheet 2 of 2

Samp_s _dd An_ Log

: " '.. wBr _ H_h_ weathered SANDSTONEasabove;FeO
- : • .'' - st_ng throughout;dry --

35 _ .....•. -'""" - _ne gra_ed, weatheredSANDSTONE;light FeO _

_ "...."" ".• •..... - stai_ng throughout;dry --

" 40 ___,___- . ."'.."'....".''.'.."" " "" ' "' ' "" " "' " "" " ".• • __--throughout;dry_ne grained SANDSTONE;FeO sta_g ___--toNOsample col_cteddUe_ck of groundwater



E A R T H _) T E C H

Borehole Log
\-J P_€_ Name: MCAS _ _m _eH ] P_I Num_ 36097 [ Numbe_BO?eh_e 01_PO

Bowho_Loc_n: S_e 1 _: 2193391_5 _t_: 61218_ ISheet 1 of 2

Dfill_g Agenc_ _ H_ D_l_g Co_. D_ _W _Y

_11_E_:D_I_gMemo& _w _m _rC_85 S_Numb_ °f 4 D_e F_ishe&D_e S_e& 2_0052_005 I__: 53_42.5

_g

Elevation

Logged B_ _ D_p [_ _ _ L_ez (R_

Sampks _dd Anfly_s _

_ 6U UU_ bM - SIL_ SAND;ve_ darkgrayishbrown(10YR 3/2); - Hand augerto _ _ _gs
- _ 85-90%ve_ fine sand; 15-20%silt; lowto --
- _ moderatedensi_; _inly moist; rootsthroughout -

_ _ Increasingsilt content _

_ 95 0_0 - SlL_ SAND;brown (10YR 5/3);ve_ fine sand; _
- 15-20%silt; trace clay; slightly moist -

k ) _ - C_YEY SAND;brown (10YR4/3); fine to _ame --
-_ - _LS 1 3sand;20-30% clay;moderate densi_; slightly _

- -- _oist _ _
_ _ SANDYC_; 60%clay; 40%fine sand; trace -
_ __ve_htl_moist
_ 60 _ - C_EY S_ND; brown(10YR4/3); 60-70%_ _

10- _ fine to fine sand;3040% clay; lowto modereate_ _ densi_; d_ _

_ _ra_ suban_lar _avel an_ebbles _

- brown(10YR 6/4);90-95% ve_ fine sand; 5-10% -
- _o_s_ _ _ _ --
_ 80 0850 _L_ _ SANDYC_Y; yellowishbrown (_ _
- - clay;45%ve_ fine to finesand; d_; hard; low -

15_ . plastici_ _

_ 75 _ - C_YEY SAND;brown (10YR 5/3);55-60%ve_ _
- fine to fine sand;trace coame sandand gravel; -

20_ 4045% clay; moderateto high densi_; d_; hard

_ 60 _ _ gradedSANDwith C_; 90-95% ve_ fine_
- - sand;5-10%clay; loose; d_

25_ | | I _P j- P_dy gradedSAND;fine sand; loose;d_ _ Soil sample LE600_ _llectedat 1010ata "

_ I | [-- ' L _ de_h_25ffbgs

/_ -_ • •• ,=,.. . _w We_grand SAND; ve_ p_e brown _0YR _; --



E A R T H _ T E C H

Borehole Log

(Continuation Sheet)

P_e_ Name: MCAS _ Tom Phase II P_ect Numb_ 36097 Numbe_B°reh_e 01-HPC2

Bo_h_e Lock,n: She 1 Sheet 2 of 2

Samp_s _dd An_y_s Log

35 __-_- 25251028 _ _ ------_--Grad_g toCLAYEYSANDlessda_as above;_os_20.30%dayVerysaturated __________wLcd_edGwscreened33"37Al_Umat35sam_eHPffbgsat1000LE599sam_erffbgs

:___ 40 _-- iii_ _W___Csaturated90_95%WelI gradedSANDwithfine tocoamesand;CLAY;brown(10YR 5/3);5_10_o_a_ _os_ --_- collectedRinsatesam_eat 1055LE601

- _ b_ -- 75-80%CLAYEYfinetoSAND;meNumdar_gra_Shsand;20-25% danbrown(10YR 4/2_trac__-
•......... WBr 3wNI roundedpebNesandcobNe_ moderate r-

- • .... _--Ipla_sti_cit_;saturated /--
_ 100 1036 ....." ....." " " '. Tran_fioninto(BEDROCK)WEATHERED _

45 ......_- . ........'....".........""""'....'....'.... '. ----_mie_;(2.5yCONGLOME_TICSANDSTONE;palesaturated;m_eN;7/4_ fine to me_UmFeO staining throughoutgraNed sand_Yel_Wtrace_--__--

50--- 95 1045 ...................."'"''"''"''"............... __-- __--_-_GwSCreened53.5-543ffBedr°Cksam_eSamNerLE602bgs

__ .........."'"''"...._. __ ___ c_ed at1120



E A R T H 0 T E C H



E A R T H _i _ T E _ H

Borehole Log
_) (Continuation Sheet)

_e_ Name: MCAS _ Tom Phase II Proje_ Numbe_ 36097 Bo_h_eNumbe_ 0_HPC3

Bo_h_e Loc_io_ S_e 1 Sheet 2 of 3

Sam_ _dd An_y_s Log

ii _ 5W-_C_n"_r_-a_g+ay content~ 5-10% --

60 155C ....;;;;;;;;;;;;;;_W _---dean;W_lgradedSAND;saturated;_osefinetocoarse(mostlycoarse),__ screened33-37Al_um HPsam_erffbgs
.:.:.:.,• • . - _ collectedGWsam_e LE606at1535

:!:!:!:.... _---traceroundedpeb_es _
':':':'.... -

• -......-ii_ili__P '_.__-P__;_d_e_-_-_5%trace_'_+_'_+__'_=_ay;saturated;_oseveryfinetofinesand;

95 161_

_(._ .'.'.'.'.....+_...:.i._?._.!-_:".:.::. +w _-__Med_msandLIo__os_e;sa_turatedwellgradedSAND;Grad_gto no da_ deanfinefine to me_um;sand _ose; ------'-•.. - saturated

+5+52+ :i_ +w__%_+n+to5-+0%+ammose;smurated
'.'.'.' _W -_6" lenseofsandwithpebb+s _--

_ _- andW_lpebbles;gradedSAND;trace roundedfinetocoarSe;cob_e__ose;mundedgrav_ --

""'"_'" " ' _ ---_saturatedcoarseCLAYEYSAND;h_h _ organics;c_or

60 163_ _.i...:ii_bpSW_._C_chang_eto_dark__oCmLAe_iudma_aYn_?___obrown_(_7._5Y_R_3/4_)__- _r-___

_:_:_ SW __'3Poodygradedl6_/3_;finesand;_loose_saturatedSAND;lightyellowishbrown(2.5Y /.__-
"_:_:_'.... -- W_I gradedSAND;fineto me,urn sand;trace --

_.._'..._wt _ _cl-ay;I°°se;sa--tu--rat--edGRAVELLYSAND;black(5Y 2.5/2);trace -- -y--
_::[_ -_ cob_e_ tracepebbles _

30 _64_ _:':'... -
_:_:_ SW _ W_I gradedSAND;gray (2.5Y5/1_ fineto

_....... __--ioose;coars_tracesubroundedtOsaturated roundedgmv_; _--

. ,_:.... - _
._._._..... --- C_y stringers

__-__s=urated _-

-'_ i 0 170C ">:':""_''::''_'_" _-----NoRecoveq/Gra_ngt° finesand;tracemed_m _----
£ -



E A R T H _) T E C H

Borehole Log
(ContinuationSheet)

P_e_ Name: MCAS _ Tom Phase II P_¢_ Numb_ 36097 Numbe_B°_h_e 01-HPC3

Bo_h_eLocafio_ Sffe 1 Sheet 3 of 3

Sample _fld An_ysB Log

-- l 0 3725 "N0 R_ve_ ........................................ _

70 - -- -- D_r b_ves a rock_

_ _ _ _ stuckinb_wh_h_

- -- -- d_g_flsoR

_ 70 3758 i_i!...., sP _ PoodygmdedSAND;da_gmy_Y_l_ve_ --

•.'.'.'...._W WellgradedSAND;fine_ med_m sa_, trace -

- 15 3818 ....:!:!:!: -- s=um_d_amesa_; traceroundedgmv_; loose; --_

80 -- :!:i:i:...."'"'" _--La_e w_ rounded_bNes ----_-_ns_esamNe LE608

_ _'"'"'..• _p __adi_nergmdedSAND;sands_r_c_finesand;loose;---- ve_---- --m_st_-_-Poody

85 - ".'.'." SW W_ gm_d SAN_ _e _ _ame sa_; trace _ BedrockHP sarape

- ..................'°'°""-- gmvN;GmdNg_oSe;meNumVe_mN_coame SAND; trace gmvN --- GwScmened8_8K5 _bgSsam_e LE609
- _'_ _, WBr -_andpebNes _ _ at 0910

- "'"..... "" _ _US; fracturesobsewed._EDROCK) W_THERED SANDSTON_Nofinef--



E A R T H _ T E ¢ H

_--_ Project Nam_ MCAS El Toro Phase H B°reh°leIProjectNumber:LOg 36097 In°reh_eNumbe_01-HPC4

Bo_h_e Location: Skc 1 Northing: 2193323_2 Easting: 6122238.52 ISheet 1 of 2

Dfi_ng Agency: W_cr Dcvdopmcnt Corp. Dfille_ Gary Whitlcy

DrillingEqu_ment:DfilfingM_hod: H°ll°w Stem AugerCME85 Sam_es:Numberof 4 DmeDmeFiMshe&Sm_e&2_0052/2_005[ _i_ilt): 58_45_

Dfill_g FI_& None D_m_ 0n):B°_h_e 8 Dwe_tehr_eet): Drilling: 30.00 Static:
Elevation

Come.on In_rmation:Cement bentonffe groin to surface (fe_ MSL) : 565.02

Logged B_ V. Diep IChecked By: R. Lopez (RG)

Samples Fidd Analyses )g

_ 90 1405 _M _ SILTYSAND;da_ brown(10Yr3/3);85%ve_ _ HandaugertobRbgs
- fine sand; 15%silt; loose; _intly moist;soft; --
- moderatedensi_; roots thoughout;trace rock "

_ _--fragments --

- 80 1410 _-- SILTYSAND;brown (10Yr4/3); 85-90%ve_ fien _
- _ sand; 15%silt; roots;organics;_intly moist; rock _

z- _ 5- __ fragments

\-_ _ - Colorchangeto ve_ da_ graysihbrown(10YR --

- - 3/2); increasein silt (15-20%);moderatedensi_; _
_ _int toslightmoisture;trace roots
- 10 1417 _" -_

10_ _-- _ Rockin shoe;poor
_ _ _ recove_
- Wellroundedcobble _

_ -SC- _ Gradingto CLAYEYSAND;brown(10YR4/3); --
- -- 85%wellgraded,fineto coarsesand;15%clay; -
_ 80 - d_ to_intly moist;moderatedensi_ .

_ Colorchangeto brown(10YR 5/3);gradingto' .
15_ -- 10-15%clay;fineto mediumsand;tracecoame --

- _w _s_and __-
gradedSAND;finetocoame; _SC _ ]6" lenseofWell

_L_ _CLAYEYSAND;35-40%clay; ve_ fiqe to mediumF

30 SC _sand;moderatedensi_; d_ to faintlymoist;trace /- Lq_eL ................. _
_w _ ICLAY lense; 55-65%clay; hard;d_ to faintly.

20_ --1 m°-isL........ Soil sampleLE596
- _,CLAYEYSANDasabove -- J_ collectedat 1510at a
-- WellgradedSAND;brown(10YR 5/3);fineto - depthof 20 ft bgs

GL_ _coarse(mostlymedium)sand;loose r
- tTracesubroundedto roundedgravel;some I-
-- _e_bb._le._s

30 1429 -SC- - ]SANDY CLAY;darkyellowishbrown(10YR3/4); _
---155-60%clay;finesand;hard;d_; skeletalroot

_lstmctures _ RinsatesampleLE592
25_ _w _-'_I__Y--E_SAND;fineto mediumsand;30-35°_ _ collectedat 1435

_lay;hi_ghmicacontent_traceg_avel _
_ o

-- Gradingto CLAYEYSAND;20%clay;trace -
- gravel;somerockfragments _

30 _ Increasingclaycontent;35-45% clay;fineto _



E A R T H _ T E C H

Borehole Log
j (ContinuationSheet)

P_e_ Name: MCAS _ Tom Phase II P_ect Num_ 36097 Numbe_B°reh_e 01-HPC4

Bo_h_e Lock,n: S_e 1 Sheet 2 of 2

Sam_ _dd An_ Log

_ _--__gme_s andmediumsa_; _ce coamesa_; trace m_gmv_;s_um_d _--_
70 1513 ".'.'.' SW _ W_ gm_d SAND;fineto _ame sand;trace _ _um HPsemper

""'"'........... - subangu_r_ angler gmv_; tracepeb_e_ screened3_37 ff bgs
.'.'.'. - _ose;s_u_ -- GWsam_e LE_3
•_'_'_' c_ed at 1455

_ _P-_ _y gradedSAN_ finesand;_10% da_

_;_ _w _-_m_erate_nSi_w_ gm_d SAND;S_um_dfineto _ame sand;trace _
_'_';'_ - subangularto angulargravel;tracepebbles; --

95 151_ _ __ ............. _
- SANDYC_Y; da_ brown(10YR 33);65%clay; -

_ - 35%ve_ finesand;moderateplastici_;moderate--
/ _ _ to highdensi_;ve_ moistot saturated _

_ gradingto 5_60% clay;lowto moderateplastici_;_
_ ve_ moistto saturated _

60 _ Colorchangeto da_ grayishbrown(2.5Y4/2); _
5_60% clay;ve_ finesand;lowto moderate

x x WBr, f_t_ _ _t _ sa_m_d _
xx xx _ (BEDROCK)Tmn_on_ _n_ _een _
x x - _um andbedmc_h_h_we_hemd
Xxxx - SI_STON_ _e brown_Y _; --
x x C_or change_ gme_shgray(10GYMI_ ve_
_ _ - fineg_ned; ve_ m_ _ s_urat_ --

x x

•....' ' "__ CBr, Mo_ng in_ morn_m_ bedmc_ bedding
: : : : - structuresobse_ed;alternatingbedsof fine -- AltematingSANDSTONE
: : : : SANDSTONEand SILTSTONE;S_DSTONES and SILTSTONEbeds
i iii - slightlylighterin_lor; saturated --

100 :::: _ _

: : : : - -- BedrockHP sampler
: : : : _ _ screened58._59.6 Rbgs

GW sample LE597
.... - -- _c_d_ 1615



E A R T H _) T E C H



Borehole Log

_ (ContinuationSheeO
Pr_ect Name: MCAS El Toro Phase II Pr_ect Number: 36097 _ore_ole 01-HPC5I I _umner:

Borchotc Location: Site 1 Sheet 2 of 2

Samples FieldAnalysis Log

_l _ I_[_l _ ] _ I _ I _ _ I._l _ I°_l LithologicDescripfion I Remarks

i _ _ collectedat 120b

'-_ _ H I / I I I _ _ finesand:70%day:wet: nonplastic;noodor _

H H / _'_ _ finesand;15%mediumsand;33% silt;wet;no _
- ' ; G_ _ ...................
_ H 1100/133_I / _ k SANDYC_Y; paleo,_e (5Y 6/3);52%day;48_

451_] _ I finesand;wet;n°nplasfic;n° °dot 1

I / iil weak;laminad
55- x x

BedrockHP sampler
screened58.5-59.5ff bgs
GW sampleLE532
collectedat 1445



E A R T H _) T E C H

Borehole Log
Bo_h_e OI-HPDI

-- P_ N_ MCAS _ Toro Phase H P_e_ Num_n 36097 Numbe_

Bo_I_L_: Sffe 1 _: 219260&35 _t_: 612142&4 Sheet 1 of 2

Dfil_ng Agenc_ W_ D_d_m_t Co_. Dfil_ P_I _m_

To_ 52.5
D_ E_: CME 85 D_e S_ae& 1_5_005 _p_ _:

D_l_g Me_: Hdbw _em Aug_ _ _Sam_e_2 D_e F_he& 1_6_005 _ (feet): 43D

D_g F_& None B°_hde_r 0_: 8 _e_ _?eet): _#_: 55_0 _
Elevation

Come.On __em_t bemo_ _om _ s_ _ MS_ : 547.91

Logged B_ _ L_ez Checked By: _ Lopez _

Samp_s _dd An_y_s Log

1510 _/_ GL - C_Y; da_ grayishbrown(10YR 4/2);5-10% fine - Hand augerto 5 R bgs

-- _ -- to _ame sand; trace gravel; soft; plastic;moist; --_ _ _ noodor _

5_ 90 1535 _ - --

--__ _ GL ---upperC_;_;NgNy Na_ _ybmWn_R 4_; 10%_em_s _ _ mN_Sand;rootsin _ changeSha__a_ _r

10___ 11_ 1_5 :.::: _...:.-........._:bP __)y_w NiCene daNs _6N_fine sand;P°°dy graded SAN_I_tm_ N__°r_os_masNv_ mNN_1_ brown(10YR ___ _.Nm_r_ _ _und __incouNbesamNeNough

__--_ _ _C -_ (10YRC_YEYSANDgrad_5/4);Na_c i_o _a_ yNMw_hbrown__-

15-- 100 1551 _ _L -- C_Ywith SAND;darkgrayishbrown(10Yr4/2); -- Distu_ed sample;clay10%finesand;moderatetohighplasticiW;slightly- ballsthroughout- looks

-- _ - moistto moist -- likeaugercu_ings_//_
C_Y withSANDas above

_ - C_Y withSAND;brown(10YR4/3); 10%sand; -- Distu_ed sample

20_ 100 1600 plastic; slightlymoist

C_Y with SAND;brown (10YR 4/3); 10%sand;
-- - plastic;slightlymoist;slightreactionwithHCl;no --
_ _ odor _

25-- 100 1630 - C_Y with SANDasabove _ Distu_ed sample

C_Y withSAND;brown(10YR 4/3); 10%fine
'°_ -- - sand;massive;moderateplastici_;so_to fi_ --

_ Undistu_edsample



E A R T H _ T E C H

Borehole Log
j/ (Continuation Sheet)

P_ect Nam_ MCAS _ Tom Phase II P_ect Numb_ 36097 Numbe_B°_h_e 01-HPDI

B_de L_: SRe 1 Sheet 2 of 2

Sam_ _dd Anflyfis Log

100 gTb5 7/////_GL CLAYwithSAND asabove -

_ CLAY;yew da_ gray (10YR 3/1); plastic;

-- calcareousveins- rootlike;trace roundedfine --
gravel;somepinholesizedvoidsinclay(2%); soft -

100 0800 -- CLAYwithSAND;10%fineto mediumsand;trace_
-- coamesandandgravel;plastic;soft;slightlymost--
- CLAYwithSAND;yellowishbrown(10YR 5_);
-- 10%finesand;so_;plastic;massive;slightly --
-- moist;noodor _
- CLAYwithSAND;da_ yellowishbrown(10YR

_ -- 4/4); 10%finesand;plastic;so_;ve_icalvoids --.
- (motsize)

100 0805 _/_ _ -- SoilsampleLE546
_ _ collectedat 0850 at a

- - depthof 40 ff bgs

- _
: : : : WBr _ (BEDROCK)SANDSTONE;ve_ palebrown_
; _: : -- ye_sh brown;o_dation_ns; groin_ze vade_ --
: : : : - fine _ med_m, trace coameangularto

100 0812 ::.,,..,:: : _-- submundedgrains;trace fineangu_r gmv_; --
:.. ,.., _-- _htly m_st; no odor -- Bedrock HPsam_er
:" "'.., screened5_5_5 ff bgs
: " '... _" At 47_ - _e CaCO_ve_ _us smallerfra_um _

:"' "'...... _-- planes(yew _stinct withalterationzone_ -- GW sam_e LE547

100 083C ::,,,..""' _ SANDSTONEas abov_ coamegrained --



E A R T H _) T S ¢ H

Borehole Log

Project Name MCAS _ Toro PhaseH ProjectNumber: 36097 Numbe_B°_h_e 01-11PD2

Bo_h_e Lock,n: S_e I Northing: 2192526.75 Easfng: 612153Z45 Sheet 1 of 3

Ddll_g Agency: W_ Devdopmem Coo. D_ Paul Alman_

To_! 70_
Ddlling Equ_ment: CME 85 D_e Sm_e& 2/2_005. Depth (feet):

Dfil_ng M_hod: Hollow Stem Auger Numbff Ofsam_:4 D_e Hd_e& 2_005 _d_ (feet): 67_

H_& None B°mhdeDiam_ff0_: 8 Dwe_ _eet): Drilling: 40_0 Static: 4_91
_evat_n

Come,ion _rmation:Cemem bentonite _o_ _ surfa_ (fea MSL) : 545_7

Logged B_ E. Rasd_ Checked B_ _ Lopez (RG)

Samp_s Fidd An_y_s Log

SU _ SILTYCLAYEYSAND;ve_ da_ grayishbrown _

- _ -- (10YR3/2);20% silt;30% clay; 30%ve_ fine _ Handauger to 5' bgs.

y.--_ 5- 70 752 " Gradingto 60%ve_ finesand; 20%silt; 20% _
\._j - -- clay;moist;brown(10YR5/3) _

10---- 90 757 _,_/z.__8_CLaM-- _SILTYSAN__O_t-;-y_ll_wish brown__(_0_R_5_)__ --_33c_/_=__0%ve_ fine_-_Gm_ng_CLAyIS__an_dL20%silt_thSAN_ ve_70%p_e_e _yVe_finesand;da_ g_sh brown(10YR_3_sand;wh_e30%80%da_m_s;ve_fine j.__j_-__

- _ -_ CLAYEYSAN_ da_g_yish70% ve_ finesand;30%_a_br°Wnm_st(10YR4/2_ --_

-_ _ ck __-CLAYN_ SAN_ 60%_aN 20%N_ 20%sand ___-

15-__ 50 801 _ _ _---_ brown(10YR_;Gm_ng_fineCLAYEYSAN_ pale_fine 60%sand;ve_finesand;30%daybmWnmNst(10YR_3); 70%ve_--20%da_ 20% --___-

ii _M _ SILTYSAND;yellowishbrown(10YR 6/4);70% -

! o o- - v_N _na sand; 20 _ silt; _0 _ day; gravel at bas_ --

• _mdin_.q to40%ve__finesanely0% silt_20%clay__
20_ 70 807 _ - _.A_E_--S_-D_gra_s_o_n (_0_R--5/2_7_°_o -

- _ ve_ fineto finesand;30% clay;moist _

_ _olor chag_et0_ellowishbrown_10YR6/_ _-_
_ o

- - finesand;10%silt;moist;coa_eningdownward; -

/\ -_/_'_ 25___________ 100 812 _Z///ZCLsc_2_____y__l_On___ns_o6_i/S4t_); - J_-ve_fine sand;30% _a_CLAYEYSAN_ yellowiShmoktbmwn(10YR 6_); 70%--___co_ed_ns_e samNeat 0844LE588



_ A R T H _ T E C H

BoreholeLog
(ContinuationSheet)

P_e_ Name: MCAS _ Tom P_ H P_ect Numb_ 36097 Numb¢_B°_h_e 01-HPD2

Bo_h_¢L_: She ! Sheet 2 of 3

Sam_ _dd An_ Log

_ OO 8lU _ .-.!_G _ 1SANDY C_Y; 60% clay;40% ve_ fine sand; I, _oil sampleLE589

_ -- _oist _ _llected at 0_6 at a
- C__;?___Y; - depthof 30 ff bgs
-- moist

..._ ._ _ __i_ _ __ _);
i.i"_i.i 90%ve_ fine to mediumsand; 10%silt; trace• -
•..,.... -- grovel --
•... -. Gradi_ t_ v_ fi_gs_nd

35 50 827 •" _i:: _M SIL_ SAND; 70%ve_ fine sand; 20%silt; 10%
i.i i".. i -- clay --

..... _radi_ to_l_0% ve_ne sand ,-
/ _ 40 - 50 835 _ _ -- _E_AND; yello_w_ 5_); 70%--
\ _, _ - ve_ fine sand;30%clay;wet _

45 - 30 931 -- Gradingto 60%vew finesand;40%clay;wet -- AlluviumHPsample
_ _ _ screened4549ffbgs

- GW sampleLE590

- _ -- collectedat 0905

50 ____- 100 939 _ CL ______medNm sandC_Y; brown(lOYr_; 1_20% ve_fine _ ------_
55 - 70 952 _ _ - C_YEY SAND;yellowishbrown(10YR 5/4);80% -

- _ - ve_ finesand;20%clay;_arse, surounded --

_ _ - gravel _

_ _ _ Gradingto70% vew finesand;30% clay --
60 __ 25 100_ " _P-_ __ silt;yellowishbrown(10YR 5/4);90%

-- _> - ve_fine sand;10%_R --

I--_ _ ".: •

; - _ _



E A R T H _ T E C H

Borehole Log

___ (ContinuationSheet)
P_e_ Nam_ MCAS _ Ton P_ H P_¢ct Numb_ 36097 Numbe_B°_h_e 0bHPD2

Bo_h_e Location: _te 1 Sheet 3 of 3

Samp_s _dd An_y_s Log

-_ .....' ...." ' "'...... _--CaCo3?SANDSTONE;filledfracturesOXidizedfracture_ somewhite. _--_ collected at 1059

70-



E A R T _ _ T E C H

ProjectNam:MCASEITomPh eH B°reh°leI  r ectNumber:LOg 36097 IumbeB°rh e 0_HPD3

B_eh_e Location: S_e 1 NortM_g_ 2192465_2 E_fi_g: 612167_8 [ Sheet ! of

D_ll_g Agenc_ WaterDevelopme_ Co_. D_I_ GaryWh_ey

D_Hing EquipmenU CME 85 D_e S_ed: 1_6/2005 Dep_T°_l (feet): 82.0

Elevation
Come.on _nnation_eme_ be_onite gm_ m surface (fe_ MSL) : 542.29

Logged B_ V. Diep ICheckedBy: R. Lopez (RG)

Samp_s Fidd Analyses

_ 1612 - SIL_ SAND;ve_ da_ grayishbrown(10YR 3/2);_ Handauger to b _ bgs
-- 75%ve_ fine sand;25% roots;trace gravel at -
_ - surface;moderate densi_; _intly moist -

- Increasingsilt _ntent with depth . _
_ 75 _1621 SIL_ SAND as above;da_ grayish brown (10YR-

- 4/2); 30%silt; lowplastici_; modea_edensi_; -
5_ trace clay

_ _ Increasingclay content;20% silt; 10%clay _

_ 5 _1628 -- PoorlygradedSAND;light yellowishbrown _
- - 6/4); fine sand; subrounded_bbles; trace -

10_ _ surangular pebbles;loose; d_ _

_ 80 1634 _ Well gradedSAND;light yellowish brown (10YR --
- 6/4); fine to coame,subangularto subrounded -

15_ -- sand; tra_ clay

Gradingto C_YEY SAND;85% finesand; 15%
_ clay;hard;d_ to _intly moist -_

80 l_e _ Gradingto 85-90%ve_ fine to finesand; trace -
- mediumand _ame sand;10-15%clay; yellowish -

20_ _ brown(10YR 5/6);moderatedensi_; faintlymoist _

_ Increasingclay_ntent _

75 1648 -- Gradingto SANDYC_Y; da_ yellowishbrown .
- (10YR4/4);55-60% clay;40_5% ve_ fine sand; -

25_ pla_ structure;skele_l root stm_ures filled with
- CAC_ moderatedens_Lf_in_ moist

_r_d_ng t_YEY SAND; 3_%_la_;_oderate _
-- densi_ _

_ Increasingclaywith depth -40_5% clay; slightly _
90 1655 - hard;d_to _intly moist _

30



E A R T H _ T E O H

Borehole Log

) (Continuation Sheet)

MCAS _ Tom PhaseI[ P_e_ Nam_ 36097 Numbe_B°reh_eP_e_ Name: 0_HPD3

Bo_h_e Lock,n: She 1 Sheet 2 of 3

Samples _d An_yfis Log

_ 30 )751 _::_ _ _b_es8_90%fine to _ame _;1_15% gm_; _ _

35 -- ._'." -- -

_

_ _G Gradingto C_YEY SAND;brown(10YR 5/3);
- -- 80%ve_ finetofinesand;20%clay;modea_e -
_ _ 2 - densi_;moistat38'

40 3_5 I.,.,i. - - AlluviumHP sampler

_ _ _ screened38.542.5 fibgs.
GW sampleLE559

_ _ 40 - -- Saturated;sticky - _llected at 0830

\ _) - -- Increasingclay_ntent(2_30%) - Heavingsandsa_er GW
_ _ _ sample

_ 50 _8_ _ _ PoodygradedSAND;lightolivebrown(2.5Y5/3); -
45 - _ -- 9_95% ve_ finetofinesand;_10% Oa_ _os_ -

_ s_um_d

--_ _a_ _--CNy _ns _ 474_ _-

_ 80 )905 _!-'"-' _P -- tin.Poorlygmded,_a_ _os_e SAN_ traCes_u_;no odormed_m sand; -

50 -_ -.:...;....--...:Y_":" "':_....... -_ -_ _ns_e sam_e__LE560_

_ 45 )913 ....°.°o'.° _W _ Wellgmde_fine_ameSAN_ 10%weg " _
•:':':" roundedpeb_e_ tracegmv_; s_u_

-- 95 ?920 _ _--_ _aN 25% ve_SANDYC_Y; _ olive brown(2.5Yfine sand; _N w_ _3_ 75% -_

_-- .._:::_ SW__ _ne _ _ame SANDwithC_Y6O

\_'-_ _€ -------- 25 )933 _ EGLs __--_tB_C_YEydenN_70%SANDYda_30%Ve_pebNes_C_C_Y;da_ grayiShsAND;andS_U_3_0%g_v_;w_finet°da_finesand;b_wnfine __.5Y_coa_emOdea_esand;____



E A R T H _) T E C H

Borehole Log
(Continuation Sheet)

P_t Name: MCAS _ Tom Phase II P_e_ Numb_ 36097 Numbe_B°reh°le 01-HPD3

Bo_IeL_: S_e 1 Sheet 3 of 3

Samples _dd An_ Log

-_ _ 3"P:_.__CFineSANDwithdan 5-10%daN wet _--
1013 ".'.'.' 5W _ Wellgraded,me_umSAND;gra_shbrown(2.5Y --

- ...._ _ 5_ fineto coam_ subang_arto subrounded

70 - . .....'_'_'_'. _- sand;_ose; saturated;noodor _--
- :::::::

_ 25 1027 ....-......':':':' - SANDwith roundedpenes and cobNes;verydark---

.:.:.:. - grayishbrown(2.5Y3/2_ fineto me,urn sand;

_-- 75 - ....::::::: -__VV_ell_g_aded5-10%dan saturatedsANDLn° cobNesorp_bNes --

-__ _ SC _-_-sgff85%very fine toCI-_YEYSAND;darkgrayiSh_ne sand; 15%clan saturated;brown{2NY4/2_ --_
50 1051 ".'.'.' _w _ WellgradedSAND;fineto coa_e; _ose; --

80 --_- .........'""'"....... _ s_urated _

--_- ...!!'''._:WBr _(CB--°Eb_-__ SANDSTONE;pebNes very fine_r_n-_d-_-- -_- RefuS_trVtn _nat81';a_t fu_hertoG_ng to
.... -3Notite_ch F fi_db_drockcontact.

Was aNe to advance
auger~ 1' more. Re_s_
at 8_



E A R T H _) T E C H



E A R T H e T E C H

Borehole Log
(Continuation Sheet)

Pr_e_ Name: MCAS _ Ton _e H P_e_ Num_ 36097 Numbe_B°_h_e 01-HPD4

Bo_h_eLocafio_ S_e 1 Sheet 2 of 3

Sampks _dd An_ Log

_ ::::::: _W _ _0-95% finesand_;.5-_l_0°/_oc_la__ace_gr_av_el__ _/_

-- . ...... ,o:.:o:,- Wellgradedcoame sand;ang_argrav_SAND;pa_ y_w (2.5Y7/6_ fineto --
- .:.:.:, - _

35--__-- 25 1525 _-SC_w_-_cob-_b_s_se_;C_6-_ens_a_G_d_g5_1_%c_a_traceanguIarSANDwithtra_eoIc_a_ersan6_we_tra_etoCLAYEYmica;very_a_9_-95%SAND;8_%finemNst_net_grav_;c_a_etrace_bNessand;roundedsand;2_% _---_--

--_ 1702 V _ __l_ll_r -- AiN_UmscreenedHPsamNer3_5_4Z5 .bgs'

._._ 40 --_ @ -_ No m_very; sam_e _ellout o[ shoe -_ cN_ed atwLat 37NGWsamNe LE563a_ersamNNg1605

_ . . :. _ - CI._Y_Y SAND;brown (10YR 4/_); 60% _ne to --
coa_e sand;40%clay;tracesubroundedto

45 -- - roundedgravel;lowtomoderatedensity;sticky; -
_ _ saturated _

_ 0748 _ CLAYEYSANDasabove;loose;saturated -

50 -- - Gradingto lessclay;15-20%;tracemica -

Gradingto 20-30%clay;tracegravel

Gradingto finersands -
_ 0752 -- CLAYEYSAND;fineto coamesand;30-40%_lay;-

moderatedensity;sticky;saturated
55-- -- -

--_-- _ _-----Grad_gve_ mN_70%SANDYda_to55% dayCLAY;30%veryfinesand;darkgra_shbmWnmoderate(10YR4/2);Nsti_ty;_-__

._ 60 --__--_ 0807 _ SW:_-'_G)--_--------wNIStick_sand;CLAYEYgradedSANDwith_a_10-20%_a_saturatedSAND;80-90%fine san__wden_ty;finetolOWtracecoameP_ity;me_Umsand;____-

_ _ 50 _ S_ __l_%_._ay___ --55-60%fine toCLAYEYSAND;coa_elightNNesand;40-45% clan tracebr°wn {2.5Y5/3_ ' -_



E A R T H _ T E C H

Borehole Log
(ContinuationSheet)

P_e_ Name: MCAS _ Toro Ph_e H _ect Numb_ 36097 Numbe_B°_h_e 01-HPD4

Bo_ L_: S_e i Sheet 3 of 3

Sam_ _dd An_y_s Log

_ 100 :i_ _W_ ;_C--W_graded BANDwithda_ 5-10%da_ fine to --
" '...: WBr _coamesand;_o_se;saturated _ _ _/-

70 -- ......: - Weatheredtrans$on_zonebetweenallu_um --
.... _ andbedroc_(BEDROCK)SANDSTONE;fine _

-- ...::::. gra_ed;moderateden_; y_wish brown(2.5Y
.... ... : - 6/3) --

_ 75--_ ........"'......i_Br=_st_uSr_esOP_.n,_b;dppe_!k_rvS:i_in_dding f Hetus_



E A R T H _) T E ¢ H

Borehole Log
Bo_h_e

P_ N_ MCAS _ Tom Phase H _ _ 36097 Numbe_ 01-_

Bo_h_€ Location: SEe I _ 2192936D9 _t_: 6121925_3 Sheet 1 of 3

T_I 85.0
Dfi_g E_me_ C_ 85 Dine Sm_e& 2_005 " De_h _:

M_& H_Mw _em Aug_ Sam_umb_of 3 Dine _M_e& _005 _ _: 832Dfimng

D_IMg

Logged B_ E. RasdM Checked B_ _ L_ _

Samp_s _dd An_ Log

F_ i -- fineSlL_SAND; p_e _own (10YR _3_ 80%re.sand:20% _ m_st ---- - . i Handauger to _ bgs.

- SIL_ SAND;80%ve_ fine sand; 20%_ -

_ C_or change_ brown(10YR _3) _

_;_ _ - (10YR3/2);60% da_ 20% _ 20%ve_ fine --;; ; - sand; whte kaces of CaCO_? -

- SANDY C_ brown(10YRU3); 50%da_ 40% -
_ ve_fine sand; 10%_ _

- SANDYC_Y; 50%da_ 40%ve_ finesand; I-

_ - sand; 30%da_ 20% _t -

-- 20% silt; 10%clay --

-- _ame sand; _ace gravel; 10%_ _ose; m_s_ --
- _ame_ng downwa_ sl_ -
_ Colorchangeto paleyellowishbrown (10YR 8_) _

-- veu fine sand; 30% day -



E A R T H _ T E € H

Borehole Log
(Continuation Sheet)

P_e_ Name: MCAS _ Tom Ph_e H P_ct Numb_ 36097 Bo_h_eNumbe_ 01-HPD5

Bo_h_e LocafioE S_e 1 Sheet 2 of 3

Sam_ _dd An_yfis Log

70 1_ _ SG - \_netomediumsan_ 10%sil_loose_oist /_ _oil sampleLEbgb

- _ - C_EY SAND;pale_ro_3 (10_ 6/3); 70%vew-- _lle_ed at 1_0 at a
_ _ finetofinesand;30%clay . depthof 30 ff bgs

Colorchangeto paleyellowishbrown(10YR 7_)

35- 50 1453 - --

- _ Gradingto 60%vew finesand;30%clay;10% _

_ 40 - 50 150_ _ - silt;yellowishbrown(10YR 6_); moist_ - Gradingto 50% mediumto _ame sand;40%
- T clay;10%fineto_ame gravel;wet;possibly --
_ - slough _

Gradingto 60%mediumto _ame sand;40% clay_

60 1553 _c.<__ _ CL-_sp-___ C__o_ _ _% _ _ _ _ _;50%_a_ 30%_ 20%ve_fine10% __ screened4549_um HP samNer_bgs
,. _=. .._. _ _ _- _GWsam_eat1532LE5_

601615 '_.....__,:_, ."_E --_s_ayC_EY_ND_h _ _% _W _e _ _e _;SAND;_% _e _ _ame _; 20%10%--_-_

".'i _w_ [__ 90% med_m _ _a_e sand; 10% _

50 1628 _ E ____ND;_Gm_ng _daywith1 80%100%me_um60%day_yerfineto__ame sa_; _% d_ _med_msand;40% ___
:. 5W< [_S_D_h_i_; 90% medium_ ve_ _ame sand; -
:: -- finegmv_; 10%_ -

60 1648 :" -- -.:

::::_- _-



E A R T H _)
T E C H

Borehole Log
(ContinuationSheet)

P_e_ Name: MCAS _ Tom Ph_e H P_e_ Num_ 36097 Boreh_eNumbe_ 0bHPD5

Bo_h_e Locafio_ SRe 1 Sheet 3 of 3

Sam_ _dd An_yfis Log

25 1/u2 ." _W- _ 15%_am_ roundedgmv_ b_ow _ _ _
-- .. - SAND_ _Rasabove --

_ ._

--- ..'" _ Submunded_ roundedgmv_ _ base --

70 -_ 25 806 ='_""__ GW- _MG_VE Lwiths_ gm_sh brown(10YR5_ 90% -
-- _ - fine_ me, urngmv_; 10%_R --

/_/.t_///__1_G . _YEY SANDL__s_ _0_ _-

.\__._,'-'% 75 _- 40 824 .['" SW-.__t_i__ 2.511_ _
;. - SAND_ _ gm_sh brown(10YR_2); 90%

- .; - me, urn_ _ame sand;10%_R _

- :i - -

80 -- _5 _..'" SW-'_C__ gm_sh brown(10YR-_ fine1"day undedNntofine sand; 30% dayby C_YEY SAN_ 5/2_70%80%ve_-- GWsamNe LE598screened 8_8_5 _BedmckHPsam_erbgs

_ _}": : WBr -_ _EDROC_ SANDSTON_ da_ N_e brown(5Y
_ : : -- 4_ ve_ finesand;we_hedng _ sir --

water inaugerpriorm
_ng h_m_ncg
On_ a_e _ ddve
h_m_nch 6 i_o
bedmcL



E A R T H _) T E C H

BoreholeLog
Boreh_e 0bHPD6Proje_Name: MCASElTorePh_e H ProjectNumber: 36097 Numbe_

Bo_hole Locat_n: _te 1 Northing:2192992.36 Easting: 612168_91 Sheet 1 of 2

DfilEngAgenc_ W_ DevdopmemCo_. Dfil_ PaulAlmanez

To_! 50_Dfi_ng Equ_ment: CME85 D_e Stone& 1_8_005 Dep_ (feet):

Dfil_ngM_ho& HollowStemAuger Sam_:Numberof 0 D_e F_he& 1_8_005 _r_ (feet): 25_

Dfil_ngH_& None Dhm_ 0n):B°_h_e 8 _-ve_ _eet): Drilling: Stat_:
Elevation

CompletionIn_rmation:Cemembentoni_ groutm surface (fe_ MSL): 55_02

LoggedB_ E. Rasd_ CheckedBy: R.Lopez(RG)

Samp_s Fidd Analyses Log

i _i __ _'_ _'_"___ _i _ _ _ LithologicDesc_p_on Remarks

_ti!ii!ii:.i_'_: SM --=_adbase5_%flne_LTYSAND;_suffacemed_mda_yN_wishsan_4_%br_wn_1_%(1_Y_4N_da_--_ Handauger_bg_

da_ 20%si_ 5%finesand; moist;wh_e m_.
_ traces _a_ wi_ H_. _e_a_ng _Rwithdepth. _

C_or change_ gm_sh brown(10YR512_

C_or change _ da_ gm_sh brown(10YR4_

S Ve_calvoidspaces(1_%_c_orchangeto --
- gm_shbrown(10YR5_). --

Ro_ trace_ma_ wi_ HCI;c_orchange_ bmwn_
- (10YR4_). --

Gm_ng_ 60%da_ 40%_ m_.
Decma_ng_R_ 25%.

1104 •-" WBr..... Degraded(BEDROCK)SANDSTON_
.'.'. - _edded fineandcoamer_ye_ somewi_ --
• .'..'. - greasysufface_H_hang_fracture(1_ thick),

__) ...'.'.'.........._-othe_ma_wi_ HCl.Twose_pe_endicular_ each _--



E A R T H _ T E € H

Borehole Log
(Continuation SheeO

P_e_ Name: MCAS _ Tom ph_e H P_e_ Num_ 36097 B°_h_eNumbe_01-HPD6

Bo_h_e Lock,n: S_e 1 Sheet 2 of 2

Sampks _dd An_B Log

".'." _ne sand;no ma_on withH_; noob_ous
-- .'.'.'.. - fra_um _anes; GLEY6/1. -

35 -- 1139 ..'..'. -- -- Ha_ d_ng from35_
_ ".'." _ _ 4ffbgs.

'...'.." _ma_ng finerandcoamerm_e6_.

'....."" Cdor change_ _5Y 6_

-- .'..'.." - Ve_ so_ _comp_ent. -

1340 .".'.'.'"." - 20% Iff_cs;incomp_ent;ironox_a_on.
45

.'.'.".'. _ Ve_cal v_d space_m_sL
60- °° _toppeddn_lmgasper Bm

McClenneyeventhough
hadnotroached
gmundwa_



E A R T H _ T E C H



E A
R T H _ T E € H

BoreholeLog
(ContinuationSheet)

P_e_ Name: MCAS _ Tom Ph_e H P_ect Numb_ 36097 Bo_h_eNumbe_ 0bHPE1

Bo_hde Lock,n: SRe 1 Sheet 2 of 2

Sam_ _dd An_h Log

1uu luuu CLAYEYSILT;yel_wishbrown_0YR 5/6);trace
-- - coarsesand;non_asti_calcareousv_ns _mi_r --

to above

•""... wur (BEDROCK)RNE SANDSTONE;veryp_e brown_
-- ...''"•• - (10YR 7/4) towhRe(10YR 8/2) to I_ht y_wish --

•• • brown(10YR6/4); crum_esto_ose mated_;
35 -- 100 1015 ..."" "•"... - o_dationst_ng; slightlym_st tom_st; noodor --

•""......wBr _ WeatheredSANDSTONE;p_e brown_0YR 6/3); -
..... 10%Q_ 90%fine,ang_arto subangu_rsand --

•.."" ".• • grad_gto me, urn;crum_eswithlightpressure

__ --_-- "" """"......."..."o..."WBr __--Weathered5/6);fine,poodygradedsandwithcalcareous,SANDSTONE;y_wish brown(10YR _---

80 1030

•" " """ "° _- o_dationst_ng. Abundant_ss_utionv_dsveinsat45°ang_ 3 sets;saturated;some and

----_ 90 1050 ......°.°."' '""""" °"°' °".... _- Fm_ure _anescalcare°usveins ---- GW sam_e LE539screenedBedr°ckHP44"5-46_sam_ebgs
45

--_ -- WBr=_ SHALE;darkbrownishgra_ firm;dry collectedat 1135



E A R T H _ T E ¢ H

Borehole

P_t Nam_ MCAS El To_ Ph_e H P_ _ $6097 Numbe_B°reh_e 01-HPE2

Bo_h_eLoc_ion: S_e 1 _ _9H1_68 _t_: _2_5_58 Sheet 1 of 3

DfiH_g Agenc_ _ D_ Co_ DfiHe_ P_l _m_ez

_H_ E_: CME 85 _e S_ 1_8_005 _h _:_ 7_0

D_ M_ H_w _em _ger Sam_:_ _ D_e F_he& 1_8_005 _ _: 68.0

O_g F_& None Oi_r 0_:n°_h_e 8 _: _ 40_0 _:
_e_n

_m_ __m _n_ _m _ s_ce _ MS_ : 530_0

Logged B_ _ Lopez Checked By: _ _ _)
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_ __-so_ m_ no _ modem_ ma_on _ H_
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_ massive;soR;moist GW sampleLE562

_ -- _lle_ed 1505N -

50 1_ _ Ck _____C_¥;ve_daNg_shbmwnl_0¥N3_) ------_
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_ ,.....:::':::...-.. - _
:::.::: - _
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-- _edium sand web d_h
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25_ 80 1141; _ md_ --

_ _
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_ - SILT; palebrown (10YR 6/30; soft;sligh_ymoist; _
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GW sample LE551
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.:.:.:.
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_._/ .:.:.:. - _
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Fin_ Te_nical Memomndum
De_mber2006 MunitionsandExplosives_ ConcernRangeEva_a_n _tmduction

This _chn_ memorandum documems find _vestigation acfiv_ies and p_s the _s_ of the
munitions and exp_s_ of concern (MEC) risk _ssme_ conduced _ suppo_ of _e MEC _nge
eva_ation _ _allation Restoration Frogram ORP) Site 1, Explosive Ordnance Dispos_ (EOD) Trainfng
Range, Form_ Mad_e Co_s Air S_tion (MCA_, El To_, C_i_mh (Figure 1-1). The _cpe _f this
investigation was _ ev_u_e _e ex_ _U risk _ SRe 1 (due _ _mna_ MEC _ems orig_ating
_om pa_ EOD _ai_n_ by cha_eri_ng the types of MEC and _e _cation and dep_ of MEC _ _e
_. Us_g d_a coH_d during _e MEC fi_d investigation, _e ex_ _ risk w_ _s_d
ufing procedur_ con_em wi_ _e Department of De_n_'s Range Ru& R_k Me_odology (R3M)
Interim Procedures Manaal (DOD 200_.

This _chn_ memo_ndum w_ prepped _r _e U_d _ (U.S.) Depanmem of the Navy (DON),
Southwest Divis_ Nav_ F_ti_ Eng_eering Command _WDIV), as au_odzed by _e Pa_fic
Divi_o_ Nav_ Fa_Hties Engineering Command _ACNAVFACENGCOM) under con_a_ task o_er
(CTO) no. 0072 of _e Comprehensive Lon_Term Environmental Action Navy (CLEAN) H p_gram,
con_a_ no. N62742_D_048.

The wo_ conduced _ support of _e MEC range eva_ion complies wi_ _e _quiremen_ of the
Comprehensive Env_onmenml Re_ons_ Compensation, and _abiH_ A_ (CERCLA), _ amended by _e
Superfund Amendments and Reauthodz_ion A_ of 1986 and _e Nation_ OH and Haza_ous Subsmnc_
Pollut_n Contingency P_n _ Title 40 of the Code of Fede_l Regulations, Part 300, and Section 6.8 of
• e C_i_m_ Health and Sa_ Code.

As described _ the proje_ Work Plan (EaCh Tech 2001_, _ _chn_ memorandum has been

_ _) effe_d yevel°ped c°nS_mntanagerisks p_ed byMEWi Cth _e me_od_o_gyddeScfbeod_ con_i_e_so_ein n_e R3M (DOfoDun_00_o.n _rmeThre mi_R3a_M_ arangesP.rocessTh_o
R3M p_ce_ cons_ of seven _eps: (1) range identification, _) _nge _ment, _) range ev_u_n,
(4) _onse sdection, (5) sRe-specific action, (6) _curring review, and (7) doseouL

A _nge _entificafion and prdim_a_ range _mem w_ conduced by _e U.S. Army Co_s of
Eng_e_s (USACE) _r Form_ MCAS El To_, _c_ng She 1 (USACE 1998). This _chn_
memo_ndum has been prepped _ docume_ a mo_ d_d ev_uation of _e expl_ives h_a_s (R3M
SUp 3, range ev_u_ _entified _ _e _nge _emific_n and prelimina_ range _mem
(USACE 1998) and av_lab_ _co_s _r S_e 1.

Prior to publication of _e Final WorkP_n (Earth Tech 2001_, the Dra_ Final Work Plan (Earth Tech
2001_ was made availab_ _r publ_ _fiew and comment betw_n Novemb_ 3 and Decemb_ 3, 2001.
No commems we_ _e&

1.1 S_E DESC_P_ON ANDBACKGROUNDOFFORMERMCAS ELTORO

Form_ MCAS _ Tom is lo_d _ a _mi-_ban, agricultural a_a of _mhem Cali_mi_ approximately
8 mil_ muth _nta Ana and 12 miles no_hea_ of Laguna Beach (Figure 1-1). Forni_ MCAS El Tom
covers _pm_m_e_ 4fl40 acres. Land use around Former MCAS E1 Tom _dud_ _mmerci_ 1_
_dns_, and _de_i_. MCAS El Tom c_sed on 2 July 1999, as pa_ of the Base Re_igrtment and
Clos_e _RAC) A_t.

I_tifl wo_ _ndu_ by _e DON _ Form_ MCAS E1 T_o _c_ded an I_fifl A_sme_ S_dy
during 1985 (NEESA 198_.



Finn _nical Memomn_m
December2006 MunitionsandExplosives _ Con_m Range Eva_a_n _tmduc_n

MCAS El Tom was added to the Nation_ Prio_i_ L_t of_e Superfund Pro_am on 15 February 1990
due _ con_mination hy volatile otgan_ compoun_ _ the MCAS bounda_ and _ _e agricultural _ells
wea of _e MCAS. A Fede_l Faci_fies A_mem _FA) was signed by _e Marine Co, s/DON _
O_ober 1990 wi_ the Re,on 9 of the Environmen_l P_cfion Agency (EPA), Cali_m_ Department
cf He_ Se_ _a_ of w_ch is currently _e Department of Toxic Subs_ ConVol [DTSC]_ end
• e C_i_mia Re_on_ Water Qu_iU Con_ol Board, Santa Ana Region (CRWQCB).

_ Ma_h 1993, MCAS _ To_ w_ phced on _e _ ofmi_a_ _d_fi_ _hedu_d for clos_e under the
BRAC Ac_ A BRAC Cleanup T_m (BCT) comprised of_p_sem_ from SWDIV, EPA, DTSC, and
CRWQCB w_ _rmed _ oversee imp_men_tion of_e FFA.

Implemen_tion of _e [FA _ MCAS El To_ _c_ded _e fol_wing inv_tigations and s_: Air
Quali_ Sold W_ A_sme_ Te_ Phase I _me_ _ve_gation (RI), Phase H RI, and a _afi_U
s_dy. G_undw_ _mpling is conduaed s_tion-wide on a _ufine b_ by _e Navy.'

1.2 SEE 1 LOCATION

S_e 1 is _c_ed _ _e north_ _on of Form_ MCAS E1 Tom _ _e _m_s of _e Santo Ana
Mou_. S_e 1 _ fi_ed wit_n a _butary canyon of Bo_ego Canyon Wash at dev_ns ran_ng
from appmxim_e_ 610 _ 760 _ above m_n s_ _vd (Figure 1_). S_e 1 _c_d_ _e No,hem EOD
Trai_ng Range (16.9 ac_, the So,hem EOD Training Range (16.6 ac_, and an ap_o_m_e_ 40.1-
_m Buffer Zone, _r a _1 of733 _res (BNI 1995_

A bermed r_ention pond is _e_ _ the northern po_on of _e fi_. Season_ accumulations of
rainwater have been o_e_ed _ the r_enfion pond during _gh _i_t_n event_ The s_e has been
cham_efized by fairy r_ _oundwater _charge _ _spon_ _ _orm even_ (JEG 1993).

t.3 EOD AC_VITIESATSEE 1

Training _r EOD and dem_on ofmun_ons has been conduced at S_e 1 _nce 1952 (BNI 1995). Use
of the EOD Training Ran_ has been discontinued wi_ the c_su_ ofMCAS _ To_ on 2 July 1999.

The m_odU of mce_ mi_a_ EOD _ai_ng _ok _e _ _e No,hem EOD Tr_ng Range, and EOD
_ai_ng by the Orange CounU Sheriff D_a_me_ and _de_l law en_eme_ agenoes _ok _ace at _e
Sou_em EOD Training Range (BNI 1995). Several dem_on pRs, a _nge b_l_n_ and a _rmer
obviation bunker co_tructed _om met_ ammunition cans w_e reposed to be p_sent. Many of these
met_ cans we_ _po_ed to be filled wi_ _e burned re,due of used munition_ such as cartridg_
ac_ed de_c_ and 20 mi_meter (mm) ammunition (USACE 1998).

Mi_ ordnance _rmerly _ed _ _e ske _c_d_ hand _enades, land mines, _ectiles, cluster bomb_
smoke bombs, and _cket warh_. Civilian and _mmerci_ ex_os_, such as dynami_ and _a_c
and gelatino_ exp_s_es, have been used _ lhe EOD Training Range. Munitions were oRen detcnaled _
_enches and pits, w_ch we_ continu_ _d wi_ soil _nd _en _xcav_ed. _ 1982, _p_m_e_
2,000 gallo_ of s_fur _o_de c_oms_c aOd _S smokO w_e _po_e_y burned _ t_nch_
located _ _e northern po_on of the site. An _tim_ed 30_000 gallons of pe_oEum _ds w_e burned
during _spos_ from 1952 through 1993 (JEG 1993_ Perforate was _entified as a po_i_
con_mina_ ofcon_m _ Site 1, due _ its _e _ exp_siv_ and p_peHants.

In addit_ _ere are unconfirmed repots _ _w-_vd _oacfive m_eri_ was _spo_d of at _e sRe
(NEESA 198_.

1-2
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~

1.4 OTHER TRAINING Ac_vmEsAT S_E 1

For many yea_, _e Federal Bureau of Investigation(FBD, _ co,unction with the Orange County
Sheriff's Department, has used S_e 1 _r _ai_ng purposes (FBI 2000). The fol_wing p_agraphs
summarize_e FBI's _a_g and emergency_spon_ operations.

Bomb Technician Tr_n_ Bombtechnician_aining consistedof"hands on" exp_s_e _ai_ng. Bomb
_chn_ns demons_a_d profic_ncy _ firingbo_ an dectrical and none_ctdcfl charge. This _ai_ng
_so _c_ded _sting of new exp_sNe products to de_rm_e thor applicability to EOD operations.
Generally,_is invdved o_y a _w ouncesof _e m_edal, anddemofitionwas _iti_ed off _e groundon
a hard _rg_ surface.

Po_-Bla_ Investigation Tr_nin_ Po_ _vestig_n _ai_ng emphasized _e _entification,
_catio_ access, and recovery of ex_os_e defices and any produ_s surviving demolitiom Various
de_ces were de_n_e& and studentssecured and _c_e& cd_e& and identified_e _agmen_tion and
components_om the defices _r the purposeof reconstructingthe defices.

Emergency Response Operation_ The EOD Trai_ng Range_ S_e 1 servedas a _chn_fl trainingarea
for _e use and s_dy of emergency exp_five de_ce _sponses. Howeve_ during emergency response
operations, the FBI perio_cfl_ _anspo_ed impro_sed ex_osNe dev_es to S_e 1 and rend_ed them
sa_ _er by disassemb_ or by cou_e_charges. Thesetypes of operat_ns occurredintermiaentl_ when
defices were _c_ed by _e FBI or by _cfl _w en_eme_.

1.5 PROPERTYTRANSFERANDPROPOSEDREUSE

Currentl_ S_e 1 is _ _e process of b_ng _ans_ed to the Federal A_afion AdminisVation (FAA).

_- UpOnpa_ use_ans_rEOD_eFAA_aining._anSTotOaccommodateallow_e FBIimme_etOuse _e propertYuse of a potionf°r purp°SeSof_eSimilarproperty,_ naturetheDONt° theis
_ann_g to _w access and use of an appro_m_e_ 3.3_C_ area _ _e southern potion of the _te by
the FAA prior to _e completion of _e CERCLA proce_ for _e enti_ s_e. Th_ area will be made
availab_ to the FAA immediate_ fol_wing ffans_ Howeveh access to _e rem_ng potion of _e
property will be _stri_ed unt_ the completion of the CERCLA proce_ (EaCh Tech 2001d).

In order to complete the CERCLA proce_, _e DON is currently conducting an RI _ S_e 1, w_ch
_dudes _te ch_acterization and es_bfishment basd_e risk to human heath and _e environment. After

completion of the CERCLA proce_, the FAA will be _wed to use _e enfi_ site, subje_ to any
restrictions _ DON finds necessary _ pro_ human he_ and _e environment.

1.6 PURPOSEANDSCOPEOFINVES_GATION

The purpose of _is _vesfig_n was to ch_acterize exp_s_es salty risk _ S_e 1 due _ remnant MEC
_ems odg_g _om pa_ EOD _ai_ng so _ _sponse actions consistent with _e antic_ed reuse
can be ev_umed (EaCh Tech 2001_. The scope of _ _vesfig_n was to condu_ a _te
characterization _r MEC _ems to complete _e eva_afion of the _aining range (step 3 of the R3M
procesS.
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2. FIELD INVESTIGATION ACTIVITIES

_d investigation a_i_fies _ suppo_ of the MEC range ev_u_ion at S_e 1 we_ in_ia_d _ Janua_
2002 and concluded _ April 2002. Four areas were _vestigated: No,hem EOD TrainingRange, Sou_em
EOD Tr_ng Rang_ Buffer Zone, and Range Pedmete_ F_ each of the _ur zre_, a surfa_ survey was
conduced, _e area was geophysic_ly su_eye_ and _en _bsufface MEC sampl_g was conducte&
Photographs _om _e fidd inve_ion _e _duded _ Attachment A. The fol_wing paragraphs detail
the investigation design and _e fie_ activities conducted in _e _ur _ea_

2.1 INVES_GAT_N DESIGN

The percen_ge of each area to be investig_ed w_ calculated us_g _e UXO _nexp_ded o_nanc_
CMcd_oL a stat_ticM sampl_g tod developed by _e U.S. Army En_neefing and Suppo_ Ce_e_
Huntsville. The UXO CMcu_r uses test denfifies to de_rmine to_l _mage to be iav_tig_ed. A test
densi_ of 0.I MEC per ac_ wo_d be used where 20 or more people co_d reamnably use or pass
through _e a_a each day. Where publ_ usage of_e land _ _ss _an 20 per day, a 0.5 MEC p_ acre test
densi_ wo_d be use& The _su_g c_c_ions p_ded _e minimum number of ac_s to be
_vestig_ed _ each _e_ For all _eas at SRe 1, a test densi_ of 0.5 MEC per acre was use& UMng _e
UXO Cakulatoq the _llowing are_ we_ selected for investigation (to_l area designated for _mpling is
shown _ pa_h_i_: (!)No,hem EOD Trai_ng Range - 16.9 ac_s _.1 ac_O; (_ Sou_em EOD
Training Range- 16.6 ac_s _.1 ac_; and _) Buffer Zone" 4_1 _s OA _m_. For _e geophysicM
survey Mong _e Range Pefim_ 100 peme_ of _e pefim_ _ng_ was sde_ed _r investigation to
evMu_e _c_o_s. Hgn_ _1 pr_e_s _e investigation approach.

2.1.1 No_hern and Sou_ern EODTraining Ranges

_-_ Th(Eea_hN°_heTmech2001an_d S°_hetmhatcov_ed am_oriE _OD Trai_ng (gre_eRrangeswerthean8c5h_actefiZpede_ent)of _beYP_°UarSeaand ge°phy_cialdenfifiednumemSusu_eys
subsurface anom_s _ee Figure 2-1). Each _ai_ng range was _ded _to 1-acre grids (fixe_paRem
grid sampling. Typic_ly, _e grids wo_d be randomly sde_e_ howeve_ _r purposes of _is
inv_tigation, _e grids wi_ _e _ghe_ denfifi_ of anomfli_ we_ sde_ed _ o_fin a wo_c_e
_fim_e of _e e_e_ of buffed MEC Rems. With_ _e No,hem and Sou_em EOD Tr_ng Ranges,
_ne grids (w_ch _e _c_e of _enches or pits whe_ de,nation of mun_ons w_ l_dy condu_e_
w_e _ed _ rep_ _e _eas _ m_t _e _quired 4.1 _s of _mpling _ e_h of _e two EOD
Trai_ng Rang_, _ de_rmined by _e UXO Cflc_o_ Subsurfa_ MEC _m_g _c_ded _e
_vestigation Os_g _anfie_ cr fim_dom_n el_omagnetic instrumen_tion) of anom_ous _eas 0.e.,
po_e _cation_ over 50 mi_Volts (mV) wit_n _e _ne grids to define _e ac_fl boundaries of _e
_rm_ _M pits and _enches.

2.1.2 BufferZone

The a_a immediate_ surround_g the impact area (No.hem and Somhem EOD Trai_ng Range_ se_ed
as the buffer zone (_ea _ound _e _ngO _r pa_ EOD _aining acti_fi_. Pm_ous geophy_cal surveys,
_ p_semed _ the Wo_ Plan (EaCh Tech 2001_, encomp_d the _u_ _#on of the Buffer Zone and
• e strip of land between _e Somhem EOD Trai_ng Range and _e site boundau m _e ea_ The Buffer
Zone was characterized by e_ablis_ng _ans_ts, w_ch are _semhl_ ve_ na_ow, fixe&paaem grids
_ee Figure 2-1), _r purposes of evMuating _e hte_l extem of _ck_ms. The _ansec_ we_
approximate_ 25 _et wide and odg_med from a cen_al area of _e Noahem EOD Trai_ng Rang_
=_ating outwa_ toward the sffe bounda_ _ all d_ections, _ 15-degree inte_Ms (where _asible).
HoweveL o_y geophysicM anomali_ wi_ _e _an_ _gmems from _e bounda_ of _e No.hem
and Somhem EOD Trai_ng Ranges to the Range Pefim_ bounda_ we_ _ve_me_ _ acco_ance
wi_ _e _mpling design oufl_ed _ _e Wo_ Phn (EaCh T_h 2001_. The _ansects w_e geophys_M_
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\_/ mapped and investigatedto me_ _e _q_d 4A ac_s of sampl_ as determ_ed by the UXO
Ca_ul_o_ Rep_sent_Ne surface clearance surveys were conduced prior _ geoph_gcal mapp_g to
eva_e _ck-ou_.

2.1.3 Range Pedmeter

The security _nce endos_g S_e 1 served as the boundary and _ the Range Perim_e_ Represent_e
surface clearance surveys, fol_wed by geophyficfl surveys (and subsequent subsurface soil sampling of
anomalies), where requi_ were conduced _o evflu_e _ck-out_ _ accordance wilh _e sampling
defign outl_ed _ the Work Phn (EaCh Tech 2001_.

2.2 LOCATION SURVEY

Anom_y reacquisitionand _rve_ng we_ conduced during _e fie_ _ve_gation. _g a _me
_nematic (RTK) _obfl pofifio_ng sy_em (GPS).The benchmarks_ed we_ chsfified as Ch_ I, ThUd
O_e_ Hofizon_l coned was based on the En_ish sys_m and _nced to _e NAD83 and Zone 6 of
• e Cali_mia S_te Phne (CS_ Grid Coo_e Sy_em. Hofizon_l _c_y of _e _fing unRs w_
p_s _ minus 1 _ot.

The purposeof _rve_ng w_ _ _ and _s_ll _mi_ermane_ ma_ers _ _co_ _e _ofio_ of _e
_llowing:

• No,hem and So,hem EOD Trai_ng Rangeboundari_

• Potho_ _cations _ed _r _trus_e _vesfig_ion _ the No,hem andSou_em EOD Trai_ng
Ranges

_-] ° 25-foot-wide _ lanes within_e BufferZone
• A 50-foot-wide pa_ on _e _side of _e RangePefim_

• Geophyfic_ anomfl_s s_e_ed _r _t_five inv_tigation

• All MECand mun_ons debris(MD) _cove_d during_e fidd inv_tigation

• Locationsof s_l _m_ cohered to ev_ua_ _e p_emifl _r chemicfl contaminationcau_d by
MEC _ _e sff_

AH surveyed areas exce_ MD were marked with 2qnch by 36dnch wood hths pMmed wi_ b_M#cM_
_fe, fluo_em o_nge pMm m p_fide e_y _suM Mcation. Locations of MD we_ ma_ed wi_ _n
flags. All Mcations w_e downloaded and pMRed _m _e project Geographic _rmation Sy_em (GI_.

2.3 GEOPHY_CALDATACOLLECTIONMETHODOLOGY

Geophy_cM dam w_e c_ed u_ng two Geo_, _, EM61 Mk2 High Sen_t_ity Metal D_e_o_
_M61_. B_h elec_o_cal_ c_m_d _d _M_me _m w_e _quired wi_ _e _em_ The EM61 _
a _ansient elec_omagnetic _M) _nducti_ty sy_em; _e Mk2 variant Mlows cdMcfion of up to _
"w_dowd' ofda_ A _ _t _r _e EM61 is attached _ A_achment B. Tm_m EM _ems _co_
• e ampHm_ of secondary, _du_d fignMs _ a volm_ _ _ tim_ afi_ _e fignM is generated.
SignM amplitude is pmpo_onM to the conductifity of _e m_efiM(_ _ w_ch the secondary cu_ent _
_duce& Hig_y condu_e o_e_s (m_al) _tMn _e _duced signM _nger than poorly condu_e
mmeriM_) _oiO. The time _rvMs recorded by _e EM61 c_m_ the persi_ng fignM _ conductive
me_ while mi_g _e earl_ _st-_c_g signals from soil

Di_rim_afion of responses caused by condu_e o_e_s buffed _ soil is _com_hed by _emific_n
: _ of _ peaks (anomalies) _ove the back_ound respons_ B_kgmund _o_e _vels derive

2-2
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\jj primarily _om the dectric_ prope_ies of the near-surface soil. The conducti_ty of _ is much _wer
than th_ of meal o_e_ and the wavdength of the background response _ much _hger than that of a
finitdy bounded o_e_ with _menfions dose _, or smiler than, the _menfions of the EM61 _cover
antennas. The sho_ sp_ke character of m_flqnduced _.g., MEC-cau_ anomalies is rea_
_stinguishab_ from the responses caused by mo_ geologic source.

2.3.1 Eq_pment ReldTests

Target detection is a function of object _ze and depth b_ow ground surface (bg_. The minimum
performance criteria for detection of represen_tive debris and MD at the project sRe was 72 inches for
mixed debris and MD in pits and 12 to 48 inches for individufl MEC Rems. To demons_ate the d_ection
capabilities of the EMrl_ 15 MD Remswere buried flong _ansects locked in the southern potion of the
_aining range. Items were buried to between 3 and 48 inches, depending on the s_e of the object.
Additionflly, approximately 50 pounds of MD and metal debris were buried in eachof three pits. The
pits ranged _om 24 to 72 inches in depth.

The EMrls were then _aversed over these buffed targets. Figure 2-2 presents the resul_ of test runs
conducted over MD Rems and over fimulated disposfl pRs. As can be seen on Figure 2-2, hrger MEC
Rems were readily identifiab_, as were multip_ Rems buffed to 48 inches brow ground surface
(simulated disposfl pR_. The 72-inch deep multiple _ems were d_e_e_ but ihe response was
approaching background Evds. All of the 225-inch and larger MD Rems were detected. Of the smaller
(20mm) MD Rems, only those buffed _ 6 inches or _ss were reliably detected. Anomalous responses to
the 20mm Rems at 12 inches bgs were not likdy to be de_c_d without prior knowledge of their position.
Howeve_ in a "kickou_' scenario, 20mm or 37mm projectiles would not be found buffed deeper than 3 to
6 inches un_ss buffed by some subsequent activity. Accordingl_ the equipment tests .demons_ed that

_ the EM61 Mk2 was capab_ of detecting buffed pRs or _enches, as well as scaRered kickout _ems _om a
disposfl operation.

2.3.2 Data Analy_s andAnomalySelec_on

Digital geophys_ data were collected _ong three transects ra_ating _om the Northern and Southern
EOD Training Ranges and flong a 30-foot-wide swath around the inside perim_er of SRe 1 (Figure 2-3).
Data were spatiflly referenced by synchronization between c_cks in the GPS and geophysic_ data
logge_. Some of these data were not recoverab_ due to a timing problem in the d_a loggeFs internfl
dote Although some d_a were lost, suffi_ent coverage was obt_ned to detect and map anom_y
locations both flong the radial and perimeter survey transect.

The data were ploRed on a grid and anflyzed ufing commerchlly availab_ software '(Golden Sot_ware
SURFER and GeoSoR OASIS montaj) to produce color images and _op_th plots of the geophyficfl
respons_ The coverage of the data was defined by the GPS trace Geophyfie_ data denfity was
cons_ained by a 4-he_z (cycles per second) sampling rate and a 2.5-foot sparing between survey lanes.
Survey speed was approxim_ely 2 to 3 feet per secon_ resulting in a 0.5- to _8-foot data collection
interv_ _ong the survey transect.

Figure 2-4 presents an examp_ of the EM61 Mk2 geophys_ investigation. The data are _om a section
of the perim_er survey flong th_ noahea_ potion of the project are_ Hot colors _ed) in the image
represent high condu_ivities (m_ objectS. These data, and aH other surveyed area d_ were collected
at 2.5-foot _ne spadngs and 0.5 to _8-foot in_rvfls flong each line. The figure shows a concen_ation of
metallic objects in the southern potion of the section, with other obje_s scaRered flong the _ngth of the
presented d_a.
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Anom_ies of interest we_ sde_ed from _e d_a im_ by identi_ing _losed" _mq_s or brig_ _o_
• _ had the _s_e_, bounded chamc_fi_i_ of responses caused by metfl o_e_ Suspe_ anomali_
we_ typ_ally 5 m 10 _ wi_ _onseque_ly, occurring cn _ lea_ two _ffe_m survey lanes) end had
am_imd_ mn_ng _om 30 _ 40 mi_o_ to _veml hun&ed mi_o_. The coo_es of _ese
anomali_ we_ captured _ml_ _d pmfided _ _e MEC _gation _am for reacquis_on Os_g
GP_ and _trus_e inv_tigation.

_gh_-two _ anomali_ we_ identified _r _trufive _ve_gation t_ou_h p_g of
geophys_al data collected during _e fie_ inve_gation ufing _e EMrl. All anomflies _e_er than or
equfl _ 50 mV were invest_ated units _e w_ de_ efidence _ _e fidd nm_ _ _e we_ cau_d
by cultural features _.g., water lines, fence, _ _adway_. An ASCI_rma_ed _b_ation of the
anomali_ was generate. The t_ _duded _om_y numbe_ no_h_g and ea_ng (CSP grid
coo_ m_s_ed _ _et), anomfly amplitude, and o_ anomfly attributes 0.e._ _fimated _p_).
An addkionfl 128 _ anomali_ we_ sde_ed _r inv_tigation t_ough _fl-fime geophysicfl
m_p_g us_g _e EM61. Geophysicfl anomfly _cations se_ed _r _trus_e _gation _e shown
on _gure 2-5.

2.3.3 QualityCon_

To ensue collection and inte_mt_n of usabl_ represen_tive geophysic_ d_ quali_ con_o_
imp_mented with _e su_ey defign were checked each survey day. The fol_wing paragrap_ d_l _e
m_s_ _ken _ ensue _able, rep_sen_tive geophysical da_.

The pos_on devadation of p_ds_n _DO_ of _e GPS w_ mo_d _ e_e b_h _ffi_ent
s_dl_e avail_ and adequ_e _s_bution geometry. No da_ w_e c_ed wi_ a PDOP _e_
than 6.

Be_ be_nning each survey so_e and prior to swiping _e EM61s off aR_ a so_e, a response to a
_and_d _ w_ _co_e& The _anda_n _o_ w_e _qui_d _ be wit_n 10 pe_e_ of _e
cflcul_ed mean _andard mspon_ devdoped _r each instrument prior to be_nning _e fidd
investigation. The p_onfl _cumcy of _e sp_i_ referenced da_ was e_ed by checEng the GPS
p_on _r a known _fion _r _ch _e. Th_ was accomplished by veri_ing _e coo_e pos_on
me_u_d _ _e same _cation och day.

Lastl_ _ a verification _ep, _e geophyfi_l dma w_ _s_d by comparing _e _ven anomfly
ampli_de and wJd_ with the ampli_de and width of an _xamp_ cf the a_pare_ _scovered so_ce.
Whenever the _po_ed source was not considered r__e of _e geophys_fl _spon_, that
anom_y was re-evflua_d. Th_ envied _turn_g to the anomfly _cafion wi_ _e EM61 and
determining _ a me_l_c so_ce co_d be confirmed _ p_. _ an anomfly souse w_ _nfirmed, _e
ex_orat_n was advanced further un_ a _p_m_e so_ce was _un& Where no metfl so_ce was
confirmed wi_ _e EM61 re-survey, _n an_ cdtural _s _ _e ficini_ of _e anomfly we_
inspec_d to de_rmine if an env_onmen_l so_ w_ p_se_, such as a berm or d_ressiom If no other
_s _r _e anoma_ were ob_ou_ a _c_d of"No Co_' w_ mad_

2.4 SURFACESURVEY,GEOPHYSICALSURVE_ANDSUBSURFACEMEC SAMP_NG

Surface c_anc_ geophysical mapp_ and subsurfa_ MEC _mpHng acfi_fi_ were _ndu_ed _
_co_ance wi_ _e pr_oco_ ou_ned _ _e Wo_ Han _aah Tech 2001_. Prior to geophyficfl
mapp_ a _sufl survey of the _ound surface 0.e., surface c_amnce, or "_ef).w_ conducted to
locate and _move all MEC and MD, and mealie debris h_er than 1 _ch by 2 _ches _at wo_d
interfe_ wi_ geophysic_ map_ng an_or be a physicfl Eaz_d _ lhe fie_ crew. Surface _e_ we_
conducted on 100 pe_e_ of the surface area _ co_d be accessed by su_ey _ne pe_onnd _xc_ng

2-6
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_) areas with dense vegetation and _eep _ain), design_ed investigation areas (Figu_ 2_).
within the

Surface surveys _c_ded 25-foot-wide _al lanes wit_n _e Buffer Zon_ a 50-foot-wide hne on the
_de of _e Range Perim_e_ areas investigated on _e ou_ide of the Range Perim_e_ geophys_
anom_y _eations detected during _e fidd _vestigatio_ and po_e _cations sde_ed _om geophysic_
da_ ga_e_d during previous cha_eriz_ion a_iv_s within _e Noahern and Sou_ern EOD Tr_ng
Ranges. Ad_fion_ geophyfic_ surveys we_ performed _ all four areas investigated, followed by
_trus_e investigation of anomalies. For each _cation _trusive_ _vestigate_ type of Rem _c_e_
description of Rem, quantity, and dep_ bgs we_ _corde& Upon completion of subsurface sampling, all
pothde _cations (w_ch investigmed geophysic_ anomalie_ we_ backfilEd and' graded to match
existing co_ou_.

2.4.1 No_hern and Sou_n EODTr_ng Ranges

Geophys_ Su_e_ As p_ of a _o_e verification sm_ _ w_ _n_ _ She 1 _ Tech
2001_, a _s_ s_ey w_ _rm_ _u_o_ _e No_em _d So_em EOD _ng
R_ges to locke b_ed debris _ee _e _1). Da_ _m _ _g_ was used to _e_ 73
po_o_ _c_s _ _a_n_ _ _ 50 _ m be _e_ __d _ F_ 2-3). R
was _so _rm_ th_ _veml a_as _n _e No_em and So,hem EOD T_ng Ranges needed
ad_tion_ geophysic_ m_p_g _ng the i_e_ _ee _ _3). _ ad_tion_ 26 _
_om_ we_ sde_ed _m __ data co_ected _ _ime mode _fing the fidd i_fig_
us_g _e EM61. A mml of 0A _s w_e __ m_ped _ _e No_em _d Sou_em EOD
_ng Ranges d_ng _s i_e_g_, _th 25.7 acres _fic_ mapped _ng _e p_ous
_e_g_.

Sur_ Su_e_ A su_ee s_ey was _n_a_ _ _co_ance wi_ the Wo_ Plm _a_ _ 2001_

m_ _ _ EM61 _e _e _).

InWusNe MEC Invesfiga_on. D_ng _e fie_ _g_ _s_ MEC s_ was _rm_
to _v_fig_e the 73 po_e _c_s identified _ng the pm_ous chara_efizafion a_N_es at SRe 1.
MI po_o_ _c_s w_e i_e_g_ ufing _e ___ m_hod o_ned _ _e _ PI_
_a_ Tech 2001_, as _ey were _ hrge pk _as and not fin_ar _omMy m_ _1 po_de
_fions w_e _c_ _ a _c_ _til _e boaom of _e _omMy _u_e w_ _c_e& During _e
excavation pm_, _ located MEC and MD was _gged and _ed us_g a GPS _d m_ _h a

2.4.2 _r _ne

_g _ _e Burr Zonew_ _nded _ ev_u_e _e pmemi_ _r _c_oms ofig_ _m _e
No_em _d SomhemEOD _n_g Ra_.

Sur_ Suwe_ S_ce s_eys we_ _ti_ed _ the Burr Zone_ _ of the 25_o_ _
_es _ _ _m a _n_ _n _n _ _ _D T_g Ra_ _ __
_ _e Wo_ P_n _h Tech 2001_ _ee _ 2_) _ _r _ i_ _ _ _ __
_. As _e s_ce s_ pm_& R w_ _rm_ _ _e _ _ _ _d _mdy
dense __ _ome of w_ch w_ coas_ sage sc_ _SS), a critical h_i_ _r the CMi_mh
_c_e0, k wo_d n_ be _e _ _c_ m_ s_ of _e _ _n_ _ _e EM61. _
order to ensm _at enough acreage was geophyfic_ m_ped _ased on _e UXO C_c_'s
e_m_o_, ad_fion_ _eas were chosen _ world be _n_d_ to geophys_al m_p_g us_g _e
EM61. In _cd_ a _ge po_on of_e rite near the no,hem end of SRe 1 and _ ad_fion_ s_p on
• e _em _Hs_e _n _e s_e p_m_r _d _e No_em and SodOm _D _ R_g_ w_e

_5
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,i_.__ to be inv_tig_ed Gee _gure 2-3). A surface survey was conduced _ _ose ad_fion_ _eas prior to
geophysicalmapping.

Geophyfic_ Surve_ A geophys_fl survey was performed wi_ _e Buffer Zone _ _ve_l of _e 25-
_ot-w_e _ l_es and ad_tion_ areas. Two ra_s that extended _om the Buffer Zone _to the

No,hem and So,hem EOD Training Ranges were used to characterize _e Buffer Zone becau_ _ey
we_ confide_d _ be _presen_tive of the Buffer Zone, rath_ _an _five EOD Trai_ng Range a_
Gee Figure _3). Eight-two _r_e anomali_ we_ _enfified _r _trusNe investigation through
p_cesfing of EM61 geophyficfl dat_ An ad_tionfl 13 _ anomali_ were sd_ed _om EM61
geophyfic_ da_ cd_ed _ _me mode. A tot_ of 3.2 ac_s we_ geophys_ mapped _ the
Buffer Zone during _ investigation.

Intrufive MEC Investigation. A tot_ of 95 _cations were _trus_e_ _ve_ed _ the Buffer Zone.
Three of _e _cations _e_ _e no_heast bounda_ of _e No,hem EOD RangO we_ invest_ated _
po_ specifically _ assess and characterize _e _teml extent of MEC and MD recovered _ po_e
_cations _ _e No,hem EOD Trai_ng Range _ee Figure 2-3). All p_h_e _cations we_ investigated
using the _enchin_potholing me_od o_ned _ _e Wo_ P_n (EaCh Tech 2001_. All po_e _cations
we_ excav_ed wi_ a backhoe until _e bosom of _e anomfly _urce w_ _c_e& The _m_ng 92
_cations we_ investigated us_g hand _o_ _.g., _ovel) until _e anomfly _urce w_ _c_e& During
• e excavation p_ce_, _1 encoun_d MEC and MD was _gge_ and locations _corded ufing a GPS
and ma_ed wi_ _n fla_

2._3 Range PeHme_r

Sampling wit_n _e Range Perim_ w_ inten_d _ ev_u_e _e pmenti_ _r _c_o_s ori_nating
_om _e No,hem and Sou_em EOD Trai_ng Rang_.

/--\

Sur_ Survey. A surface su_ey was conduced _ong _e enti_ Range Perime_ _de _e bounda_
_nce 1_ ufing a WhRe Surfmaster P_ P_se Induction han_hdd _1 m_s d_ector _urfrnaste0 _
order to _enti_ and _move any near-surfa_ con_ The surface survey _c_ed MD _ong _e
no_hwestem and southwestern po_ons of SRe 1. _ _co_ance with _e Wo_ P_n (EaCh Tech 2001_,
R was de_rm_ed _at a surface survey wo_d be conducted outride _e bounda_ _nce Hn_ a_e_ _
• e po_io_ whe_ _e MD w_ _c_ed _ee Figure 2-3). All _c_ions wi_ subsurface con_s we_
fl_gged and sub_que_ investigated _trusive_. _ a po_on of this _e_ _e veg_ation p_ve_ed a _11
surface de_anc_ and o_y _e_ free of dense b_sh were surface-cleared _ee _gure 2-3_

The surface survey _so _c_ed MD _ong _e _em po_on of _e pedm_ of SRe 1. In _co_an_
with _e Wo_ Han (EaCh Tech 2001_, R was de_rm_ed that a surface su_ey wo_d be conduced
o_s_e _e boundary fence 1_ a_acent _ _e po_on where _e MD w_ _c_e& MD was also _c_ed
_ this are_ The surface survey proceeded a_e_ to _e _nce l_e until no addRional MD was _c_e&
The survey proceeded outward _om the _nce _ne until _er no ad_tion_ MD was _un_ or un_ R
_as un_ _ p_ed due _ _po_aphy _ _gure 2-3).

G_phyfi¢_ Surve_ W_n _e a_a of_e Range Perim_ 0_ide _e _n_ 1_, a 3_foot-wide pa_
_c_ed 20 _et away _om _e pefim_ _nce was geophy_c_ mapped _ee _gure 2_) us_g the
EM61. A to_l of 6.5 acres were geophysic_ m_ped _ong _e _fide pedm_ of SRe 1 during _is
_ve_gation (seeHgure_.

In _e _ range perim_e_ due to heavy vegetation and _eep _ a Surfmaster was used to complete
97 p_ of _e geop_ _ve_gatio_ The _m_ng 3 pe_e_ of this _ w_ investigated _ _al-
time mode ufing _e EM61 _ a meandering _s_o_ During _ meandering survey, _e EM61 was used
o_y _ _e po_on of _e a_a not cove_d by brash. A _t_ of 0.04 acre was geophysi_ m_ped with
the EM61 _ong the _ _nge pefime_r during this _stigafion _ee _gure _3).
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In_us_e MEC Investigation. E_h_-_ne _m_ geophy_cM anomM_ identified during the field
investigation us_g a Surfmaster or an EM61 _ raM-time mode, were _trus_e_ _v_fig_ed _ the
Range Perim_e_ The fol_wing sub_ctions describe MEC _vestigation activities'conduCed _ _e
Range Perim_ _ea of SRe 1. Locations of Range Perim_ _e_ am shown on _gure 2-3.

Area 1: Inside Range Pedm_ Fence _ne. All anomMy _cations identified witch _ _ea were
inv_tigated ufing hand tots. Each anomMy was excav_ed until the anomMy souse was _c_e& During
the excavation pincer, M1_ca_d MEC and MD was _gged and mco_ed us_g a GPS and marked with
a p_ flag.

Area 2: No_hwe_ Range Permit. Due to heavy vegetation _ t_s are_ a Surfmaster was used to
detect and _cate anomMy murks. All subsur_ anomMi_ were flagged and investig_ed ufing hand
too_. The hteml extent of MEC and MD co_d not be de_rmined due to _eep te_a_ _ wo_d not
suppo_ _mpling acti_ti_.

Area 3: Southwe_ Range Pedm_e_ Due to heavy veg_n _ t_s are_ a Surfmaster was used to
detect and bc_e anomMy sources. All subsurface anomalies were flagged and investig_ed us_g hand
too_. T_s _ea was invest_ated until a 5_ buffer zone _ee of MEC and MD co_d be _tablished
around the outside perimeter.

Area 4: East Range Pefim_. The East Range Perim_ w_ _e large_ _ea investig_ed outside of _e
Range Pedm_e_ All significant anomaly sources detected _ _ _ea were investigated us_g hand tots
un_ a 5_ buffer zone _ee of MEC and MD co_d be _blished a_und _e o_s_e pefim_ of _is
are_

2-17
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3.1 DISTmBU_ONOFMECANDMD

The fol_wing ordnanc_related items were recove_d during the MEG flew investigation: 4 Sa_o-Move
MEC ffems and 776 MD ffems Ooml_g appro_m_e_ 5,000 pounds). No Unsa_qo-Move MEC was
found during the field investigation.MEC was recove_d _ the No_hern EOD Tr_ng Rang_ while
MD was _cove_d in _1 four a_as _vesfig_e& Photographs _ ARachment A show various types of
MEC and MD recovered during the MEC fidd _vestigation _ S_e 1. Tab_s _ Attachment C pro_de a
demi_d summary (_du_ng description and depth) of fll ordnanc_related Rems _covered during the
MEC fidd investigation. The to_l number of MEC and MD ffems recove_d _ each investigation a_a
are prodded _ Tab_ 3-1.

Table 3-1: Number of MEC and MD Recovered During MEC _e_ Inves_ga_on

I_e_g_on _ea _ To_ Acres _ AcresInve_g_ed _ MEC _ MD
No,hem EOD Range 16_ i 13 4(c) 409

So,hem EODRange 16.6 1_ 1 -- 26

BufferZone 25X 3.2(_) i -- 165

RangePedm_er 14.5(") _ 6.5 _ -- .176

Total i 73.7 ! 35.8 ! 4 ii 776
Note_

"To_l acreage_ RangePedm_er _dudes _e po_on_thin _e 2_ _ffer _ong _e _nc_e _ _d notbe
_ve_g_ dueto interfemn_ _ geophysi_leq_pme_

_Acres li_ed for_e BufferZone inve_ga_n includesthe_o po_onse_en_ng fromtheBufferZone_ theNo,hem and
So,hem EOD Ranges_ee Figure2-3); these_o potionswere_nsidered _ be mpmse_ve _ _e BufferZone.rather

i_ wemton°t_an a_Ve_nt_nEODa_vitieS'ex_o_ve _mpoun_._al_as MEC;u_n po_on_on _e_on _e_on 3.2). were

Ra_e
23 ffems cha_edzed Sa_mMove 19 _n_ed

The depth distribution (minimum and maximum depth) of MD recovered during the MEC field
investigationat SRe 1 is shownin Table3-2.

Table 3-2: Depth Distribu_on of MEC and MD

i Ma_mum Depth
InvestigationArea _ MinimumDepth Onchesbgs)

Range ! Surface ................................................96
No,hem EOD

SouthernEOD Range _............................................................. __Surface 24
BufferZone Surface 12

Range Perimeter I Surface 10

The type and de_h of Sa_ to Move MEC recovered and subsequem_ des_oyed _y ex_os_e
demol_o_ during the MEC fidd investigation are summarized _ TabM 3_.
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'_ -) Table 3-3: Typeand Depthof MEC RecoveredDuringMEC Held InvesUga_on
De_h encou_emd

Type of MEC Quanti_ Onchesbgs) Area Recovered

Red,near shapedcha_e 1 0 No,hem EOD Range

40mmca_ddge primer 2 12 No,hem EOD Range

Smokelesspowder 'A- pound 12 No,hem EOD Range

Figure 3-1shows the location of all MEC and MD itemsrecoveredduringthe MEC fidd _vestigation _
SRe 1. In some cases, multiOe MEC and MD kems were recove_d _ a s_Oe location. Multi_e MEC
items are n_ed on Figure3-1, w_ multi_e MD Remsa_ o_y shownas a _nOe point. A d_ailed fist
of MEC and MD_cove_d during the MECfidd investigationis prodded as Aaachment C.

3.2 DETONATIONOFMEC

Twentyqhree MEC or potential MEC _ems were recovered duringthe fidd investigation.All of these
items were slated to be des_oyed and/or vented by means of explo_ve detonation, and subsequently
inspecte& Priorto deton_ion, notificationswere madeto SWDIV,Orange County Sheriff's Department,
Orange County Fire Authority,the Federal Aviation Authority,and the FederalBureau of Investigation.
A detonationlocation was set up in the no_hea_ potion of S_e 1.Prior to detonation,'preparationswere
made to mitigate blast and _agmentationeffects. This entailedbuilding four sandbag enclosuresaround
the potential MEC Rem(_ to be des_oyed. Once _1 safety precautionswere implemented,explosives
purchased from and delivered by Alpha Explosives 0ocated in Mojav_ California) were used to
explo_vely des_oy and/or venffdemifi_rize_1 MEC or potential MEC _ems recoveredduring the field
inve_igation.Two detonationshots wereperformed:one that includeddetonationof materialswithinfour

_ encl°sureSdetonationandprocedure_°nethatandincludedaRerdet°nati°nthorough inspection°f materialSofWithinmeta1tW°componentsen_°sure_ofUp°nthe itemsC°mpleti°nthathad°f
undergone explofive detonation, R was confirmed that only 4 of the 23 potential MEC Rems had
contained explofive compounds _ee Table 3-3). Photographs of the MEC or potential MEC Rems
des_oyed or vented are presented in Attachment A. Documentation of the detonation shots and the
explosivesaccountabifity(i._, receipt) _ includedas AttachmentD. Also includedin A_achmentD is the
MECnotificationprovidedto the BCTpriorto the detonationactivities.

3.3 MD DISPOSALPROCEDURES

Appro_m_ely 5,000 pounds of MD and 2,500 pounds of non-MEC met_ scrap were c_le_ed and
consolidated during the fidd _vesfig_n at SRe 1. All MD mcove_d during the MEC field _vestigation
was separated, _itially _spe_ed, and will subsequently be ce_ified as free of explosive hazards and
_sposed of _ accordance wRh loc_, s_te, and _der_ regulations. During th_ proce_, all items will be
cleared of any soft or other obstruction_ Rems will then be cut into p_ces so th_ they no _nger resemble
_ mili_ry ordnance and do not com_n any se_ed cavities th_ word preve_ the compl_e inspection
of the Rem. A Senior UXO Supervisor will _gu a ce_ification leaer th_ aaests m _1 Rems berg flee and
clear of explofives. The waste will _en be _anspo_ed to the approved waste _cility. Once _1 MD _
ce_ified as demiH_rized, and _sposed o_ pe_inent documentation will be _c_ded in A_achment D.

3.4 DESC_P_ON OFMEC H_RDS

The _ para_a_s summarize the _pes _ MEC _cove_d _ring the MEC _ inve_g_on and
the p_ose or _nction of each Rem. T_le 3-4 fists the _es of MEC _covered, a _ef _s_on of
• e MEC _za_ _e con_tion or state _ w_ch _ was _und _, and _e sensR_ and hazard associated
_ _e _em. For each _ _e MEC _ems _cove_ an _fidn_ wo_d have _ perfo_ some dd_era_

3-2



LEGEND

_/ MCAS EL TOROBOUNDARY

-_ SECURITY FENCE/SITE 1 BOUNDARY

EOD TRAINING RANGE BOUNDARY

_ • MEC RECOVEREDDURINGFIELD INVEST [GAT ION

_ I A SURFACE MD RECOVERED DURING
_NGE PERIMETER FIELD INVESTIGATION

, • FIELD INVESTIGATION

A _c: FLEX LINEAR-SHAPED CHARGE (DEPTH= SURFACE)

• a 1/4-POUNDS OF SMOKELESSPOWDER
=_ (DEPTH: 12 INCHES BELOW GROUNDSURFACE)

_ BUI_ING 795

o !

BUFFER ZONE _

t _ I _5oI F_

it . _" _N_DT_G_



'. )

/

)

M60050_003916
MCAS EL TORO

PAGE NO. 3-4

THIS PAGE IS INTENTIONALLY LEFT BLANK



Final Technic_ Memorandum
December2006 MunitionsandExplosives_ ConcernRangeEva_ation Na_m and Extent

_) act mbe exposedm MECrise

In _rms of sensitifi_, MEC hems M_ are c_ified as "very sens_v€' a_ Hkdy _ d_on_e wRhvery
Haleeffo_ _.g., fimp_ touch cr movement)and _e also defign_ed as Unsafe-to-Move.MECilems M_
_e dasfified as '_ens_N_' are Hke_ to d_on_e with moderateeffo_ (e._, drop_ng Mehem, stri_ng _
dd_ng over _ or expofing _ to ex_eme heat). MEC hems c_sfified as a "refidufl risk" are those th_
wo_d _qui_ ex_eme effo_ 0.e., cuaing _e hem, drilling _ _ mut_ating _ or crus_ng it) _
d_on_ Sensitiveand_sidufl riskMEC Rems_e flso defign_ed as Sa_4o-Move.

In _rms of hazard, MEC Remsda_ified as 'q_dy _ cause m_or injury" are hems M_ word Hkdy
_fl_t i_uries M_ do n_ cau_ permanent_sab_ an_cr _smemberment if caused m d_on_e by an
_dufl. MEC _ems _ are c_sfified as 'q_dy _ cause m_or injury" are _ose M_ would Hkdy
_flict injuries Mat may cause permane_ _sab_i_ anffor _smemberment _.g., _ss of finger_ hands,
eye_ _ caused_ d_on_e by m _fidufl.

Table 3_: Chara_eHsBcs of MEC RecoveredDuringMECRe_ Inves_ga_on

O_nance andEx_os_esType Ha_rd Cond_on Sensiti_

40mm _ri_e _m_ _ _ _e m_or i_u_ F_a_e _ Sensiti_

Re_r _aped _a_e _k_y _ _e m_ _u_ _n_a_e _ Sens_ve

Sm_ele_ _wd_ l Uk_y_ causem_ _u_ i _n_a_e" i Sens_ve
Note:
"F_a_e _ms _me _s w_n improperlyhan_e_

40mm Ca_fidge PHm_g Thee primers contain _pm_m_e_ ¼-ounceof primaryexpbfiv_ _etry0,

_) ar_gmednts_ne_of_anignit_mpthtyesmoke,caSrtridge caseP.owd_ _ Me40mm cartridge,and _n proje_ smNl, _gh_oci_

_-Linear Shaped Cha_ Th_ is a type of _ialized _molition charge_ed _r ex_os_e_ cuR_g
i_o dense metal c_g_ such as _ecti_s and bombs. R _ _nstructed wiM a metal houfing that
_n_i_ pen_erythri_ te_ani_ate _ETN) _ cyclo_methylene_amine (RDX) expbs_. The fle_
l_r _ cha_e _cove_d duringMefidd _ve_ion w_ _o_m_e_ 3 oun_s _ n_ expbs_e
we_. Fragmentsfrom this chargem_ proje_ _ a 360_e_ paaem.

Smokd_s Powde_ Smokdess powd_ is _ed _ a p_pdh_ _ ca_ddg_ _ _pel projectiles t_ough a
gun ba_el _ a targ_ A typ_ 40mmcartridgec_ _nta_ up _ 5_0 _ams ofp_pellanL ghe smokd_s
powd_ pmp_h_ _cov_ed during Me fidd _v_dg_n w_ _o_ _n_ined _ a pa_ burned
_rtridge _d equ_ed _oxim_e_ 8 _ 12oun_s. Smokd_s powde_ffignited, burrisvery fioEntly _
_gh _mpera_s and is consumed_mo_ _s_.
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_-_) 4. MUNITIONS AND EXPLOSIVES OF CONCERN RISK EVALUATION

The ex_os_ sa_ risk at She 1 has been eva_ed _ acco_ance wi_ the interim R3M guidance
(DOD 200_. Ex_ofiv_ _U risks a_ p_semed _ qu_itative _rms us_g a _e _ _nges _om A
0ow_ ds_ _ E (high_ ds_. The _fim_n m_hods have b_n devdoped primarily _ ch_a_edze "
risks to _dividu_ human _ce_o_. The MEC risk has been eva_ed _r each of _e _ur _eas
_ve_ed: No,hem EOD Tr_ng Rang_ Sou_em EOD Trai_ng Range, Buffer Zon_ and Range
Perim_e_ Each area was ev_uated ufing _e fol_wing three risk _ors: Acc_fibili_ A_sment,
Ove_H Hazard A_sment, and Exposu_ A_sme_. For purposes of this risk eva_ k is _sumed
_ased on _e _sumption of a _de_l agency,-federal agency _ans_r of SRe 1 to the FB0 _at _e
ove_H hnd use wi_ _e _ur _eas of S_e 1 will rem_n consi_ent wi_ pa_ EOD _ai_ng acfi_fi_.
For a summary of risks p_se_ed bdow, see Tab_ 4-1.

4.1 NORTHERNEOD TR_NING RANGE

The No.hem EOD Tr_ng Range was the fi_ _r the m_oriU of _rm_ EOD _ai_ng a_, as
evidenced by _e mag_de of MEC-_h_d m_eri_s, _blishme_ of permanenffsemi_ermane_
demol_on _a_mcture _.g., subsurface firing wire, fiewing _ands with s_hting scopes, and ob_ous
demo_fion pRO, and the confirmation of MEC _ this area. Other e_dence _und _c_ded bud_ pits
po_ u_d _ _ng _fi_fi_.

Ae¢_s_U A_smen_ B_ed on b_t pro_n_ judgmem, migrat_n of MEC is po_ible ov_ a
_ng period of rime and through recurring natur_ event_ Surficial soil movemem co_d cause migrat_n
of MEC _ may be buried _ shallow depths. The _vd of a_i_, based on a_i_p_ed hnd use, will be
module _trufion with g_und _sm_ances expe_ed up to 2 _et bgs. The acce_ibiHU score, based on
• e exp_s_ _U risk _oI (Aaachment E), is 5 on a _e of 1 _ 5 0owe_ _ _ghes_).

Over_l Hazard A_smen_ Four MEC Rems _ne of w_ch cont_ned a mass exp_fion compound)
w_e _cove_d _ _e No_hern EOD Tr_ng Range during _e field inv_figation: one _u_ch-_ng
fle_Sne_ shaped cha_ two 40mm cartridg_ with primeh and 0.25_ound of smokd_s powd_ _ee
Figu_ _1_ The MEC Rems we_ _cov_ed on the surface and at a dep_ of 12 _ches bgs. A tot_ of 409
MD items we_ _cove_d between _e sur_ce and 96 _ches (8 _et) bgs. MD _ _e_ (nonhazardouO and
does not pose a sa_U ris_ The p_nce of MEC sugge_s _e pmenti_ _r ad_fion_ MEC _ t_s _em
The _ns_ U of _e types of MEC recovered _ _w (unfuze_ and the ex_os_e fil_rs we_ _ sm_l
quant_es 0ess than 0.5_ound each. The haza_ score, based on _e exp_s_ sa_ risk tool
(Aaachmem E), is 5 on a _e of 1 _ 5 0owe_ m _ghest).

Exposure A_smen_ Based on be_ p_sfion_ judgmem and anti_p_ed land us_ the frequency of
entry into this area is expe_ed to be occasional _ to 8 entries per month). MEC denfiU, w_ch was
comp_ed by _ng _e acreage of _e Noahem EOD Training Range by _e tot_ number of MEC
_un_ is antic_ed to be _ss than 2 MEC _ems per ac_. The intensiU of acti_ U is expe_ed to be
moderate 0ess _an or equ_ to 6 hou_ per entry) and poaab_i_ of MEC w_ defined as easi_ poaable
s_ce most Rems _und _ t_s area were small 0.e., _ss _an 5 pounds each. The exposure sco_, based
on _e ex_ _U risk tool (Attachment E), _ 2 on a sc_e of 1to 5 (_we_ _ _ghes0.

Overall Exp_s_ Sa_ Risk A_smenL The ov_all exp_s_ _ risk _r _e No.hem EOD
Trai_ng Range, based on _e exp_sN_ sa_ risk to_ (Aaachme_ E), is characterized as Explos_e
Sa U Risk"E"(high=ris .
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\_) 4.2 SOUTHERNEOD TRAININGRANGE

The Sou_em EOD Trai_ngRange cont_ned some of the _rmer EOD _ai_ng activities, but at a much
small_ sere _an _e No,hem EOD Rang_ _ efidenced _y _e ab_nce of MEC, small quantities of
MD, and _e hck of_su_ efidence ofburi_ pRs.

Acc_fib_ A_smenL No MEC Rems _cove_d during _e fidd _vestigation of _e Southern EOD
Training Range. Howeve_ the po_nti_ does e_ _r MEC to be pr_ent, but to a much _sser deg_e
• an _e No,hem EOD Tr_ng Range. Based on be_ p_n_ judgme_, mi_ation of MEC Of
p_sent) is posfib_ over a _ng period of time and through _curring natural event_ Surtid_ soil
moveme_ co_d cause migration of p_e_i_ MEC _ may be buried _ sh_lowdep_s. The _vd of
actifiU, based cn antedated land use, will Ee moderate intmfion wi_ _ound disturbanc_ expe_ed up
_ 2 _ bgs. The _c_s_ sc_ b_ed on _e ex_ofiv_ _U risk _ol (Aaachme_ E), is 2 on a
_e of 1 _ 5 0owe_ _ _gh_ 0.

Overa_ Hazard A_smenL No MEC kems were _cove_d during the field investigation of the
Somhem EOD Tr_ng Range _ee Figure 3-1); howeve_ 26 MD kems were _cove_d between _e
surface and 24 _ches bgs. MD is _ea (nonhazardou_ and does not pose a sa_ ris_ howeveL _ does
_c_e _e po_mi_ _r MEC. B_ed on the _p_ of MD _cove_d _ _e Somhem EOD Trai_ng Range
0.e., 20mm and 40mm cartridges), p_emi_ MEC Of pr_ent) word mo_ Hke_ con_ of _e type _
wo_d produce m_s fi_ _ m_ b_ Thee _pes of MEC are considered _w _ns_Ni_ Onfuze_ and
wo_d mo_ l_dy occur _ sm_l quantities 0ess than 0.5_ound each. The hazard sco_, based on _e
exp_sN_ _ risk _ol (A_achmem E), is 3 on a sc_e of 1 _ 5 0owe_ _ _ghest).

Exposure A_smenL Based on be_ pro_s_on_ _dgmem and antedated _nd us_ _e frequency of
entry _to this area _ expec_d to be occ_n_ _ to 8 entries p_ mom_. MEC densi_ _au_ no MEC

_ _) hemantS_atedWtoe__c°ve_bd)emode_i_eanticipate(ldess_an _equNt to° be _ss _6anhou_pe2rME_ntryit)emSandpo_abilPi_erac_. TheofMEintCe_Si_wa_facti_d_efined a_
easi_ portab_ s_ce mo_ _ems _und at _e sRe were sm_l 0ess than 5 pounds each. The exposure
_o_, b_ed on _e ex_ _ risk _ (Aaachment E), is 2 on a sere of 1_ 5 0owe_ _ _ghest).

Ovcr_l Ex_ Sa_ Risk A_smenL The ove_H ex_ _ risk _r _e Sou_em EOD
Tr_ng Range, based on the exp_fiv_ sa_U risk to_ (ARachment E), _ characterized as Exp_s_e
Sa_U Risk "A" (lower risk).

4.3 BUFFERZONEANDRANGEPE_METER0N_DE THEFENC_

The Buffer Zone and Range Pefim_ (_ea wi_ _e perim_ _nc_ cont_ned _c_o_s _om the
_rmer EOD _ai_ng activities, as e_denced by the smMl quant_es of MEC-_I_ed materials/scrap
_cove_d during _e fidd investigation. No MEC Remswe_ _covemd during _e field inv_tigation, and
•ere was no e_dence ofburi_ pRs.

A¢¢_s_U A_smenL No MEC Rems w_e _cov_ed during _e fidd _v_fig_ion of _e Buffer
Zone and Range Perim_ _a _side the _nce HnO; howeve_ the p_entiM does e_ _r MEC to be
p_sent, but to a much lesser de_ee _an _e No,hem EOD Trai_ng Range. Based on be_ pro_nM
judgment, migration of po_miM MEC Of p_n0 is posfib_ over a _ng period of time and through
_curring natural eve_s. Surficial soil moveme_ co_d cause migration of po_ntiM MEC th_ may be
buried _ shallow de_hs. The _vd of acti_U, based cn b_t pm_nM judgmem and antic_ed land
use, wi_ be module _trusion wi_ ground _sm_ances up _ 2 _ bgs. The accesfiN_U sco_, b_ed
on _e exp_s_ _U risk W_ (Attachmem E), is 2 on a _e of 1 m 5 0owe_ m _ghest).
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_) Over_l Hazard A_smenL No MEC hems were recovered during the flew _vestigation of the Buffer
Zone and Range Perim_ (area _fide the _nce _nO _ee Figure 3-1); howeve_ 165 MD hems were
_cov_ed betw_n _e surface and 12 _ches bgs. MD is ine_ (nonh_ardou_ and does not pose a sa_
risk; howeve_ k does _c_e _e p_entifl _r MEC. Based on _e types of MD _cove_d _ t_s _ea
during _e fidd invest_ation, po_ntifl MEC Of _en 0 wo_d mo_ l_y co_t of _e type _ wo_d
p_duce m_s fi_ _ m_ bill The_ MEC typ_ have _w sensitifi_ (unfuzed) end wo_d mo_ Hk_y
occ_ _ sm_l quantities 0ess than _5_ound each. The h_ard score, based on _e exp_s_ sa_ risk
_ (Attachmem E), is 3 on a _fle of 1m 5 0owe_ _ _ghest).

Exposure A_smenL Based on b_t pm_n_ judgme_ and antic_aed _nd use, the frequency of
entry into this _ea _ expe_ed _ be ecca_on_ _ _ 8 entri_ per month). MEC den_ _au_ no MEC
was _cov_e_ _ antedated to be _ss than 2 MEC Remsp_ ac_. The intensi_ of actifi_ _ antedated
_ be moderate (less _an or equ_ _ 6 _ours per entry). Po_ab_ of MEC w_ defined _ easi_ potable
_nce mo_ hems _und _ t_s _ea were small (less _an 5 pounds each. The exp_ure score, based on
• e expMs_ _ risk _ (Attachmem E), is 2 on a _Me of 1 _ 5 0owe_ _ _ghest).

OverMl Ex#os_ Sa_ Risk A_smenL The ove_H expMs_ _ risk _r _e Buffer Zone
0nc_ng the a_a _side _e Range Pedm_ _ncO, based on the expMs_ sa_ risk tool
(Atmchmem E), is characterized _ Explo_ve Sa_ Risk "A" 0ow_ ris_.

4.4 RANGEPERIMETER(OUTSIDETHEFENCE)

The Range Perim_er out,de of the perim_er _nce contMned _ck-outs _om the former EOD _aining
activities, as efidenced by the small quantities of MEC-_d materials/MD recovered in _e three areas
_vestigmed _ee Figure 3-1). No MEC hems were _covered during the fidd investigation, and there was

- no e_dence of bufiM pits. Based on the pa_ems of MD located out,de of the pefim_er _nc_ _med
open burn/open detonation activities may have occu_ed in the pa_ on the outer edges of _e No.hem
EOD Range or _ open a_as of the Buffer Zone.

Acc_s_ility A_essmenL No MEC hems we_ _cove_d during _e field investigation of the Range
Perim_er O_a outs_e perime_r _ncO; howeve_ _e p_entiM does e_ for MEC m be p_sent, but _ a
much lesser deg_e _an the No,hem EOD Training Range. Based on be_ pro_nM judgmem,
migrat_n of po_miM MEC Of p_sent) is po_M over a Mng period of time and through _curring
natural evem_ SurficiM soH movemem cord cause migrat_n of po_ntiM MEC _at may be buried at
shMMw de_hs. The Mvd of acti_, based on be_ professional judgment and antedated land us_ will
be moderate _trus_n wi_ ground disturbanc_ expe_ed up to 2 _et bgs. The accessibility score, based
on _e expMs_es salty risk tool (A_achmem E), _ 2 on a scMe of 1 m 5 0owe_ m _ghes0.

OverMl Hazard A_smenL There we_ no MEC hems recovered during _e fidd _vestigation of the
Range Perim_er O_a oms_e perim_ _ncO; howeveL 176 MD hems were _cove_d between the
surface and 10 _ches bgs _ee Figure 3-1). MD is _e_ (nonhaz_dou_ and does not pose a salty ris_
howeveL ff does _cme the po_ntiM for MEC. Based on _e types of MD _cov_ed _ t_s are_
p_entiM MEC (if present) word mo_ l_dy consi_ of _e type _ wo_d produce mess fire cr m_cr
MasL These MEC types have Mw sensitivity (unfuzed) and wo_d most like_ occur _ smM1quamities
0ess _an 0.5-pound each). The hez_d sco_, b_sed on _e ex#os_es salty risk _ (Attachment E), is 3
on a scMe of 1to 5 0owest _ _ghest).

Exposure A_smenL Based on be_ pm_nM _dgm_ and antic_med _nd use, the __ of
en_ _to _s area _ expe_ed to be occa_onM _ m.8 _ _r m_. MEC den_ty _an_ no MEC
was _cov_e_ is __d to be _ss _an 2 MEC ffemsper ac_. The intensity of a_Nity _ an_m_
m be m_e_e 0_s _an _ e_M m 6 _s _r _). Po_ _MEC w_ _fi_d _ _y _
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\_ _nce mo_ _ems _und _ _is _ea we_ sm_ 0ess _ 5 pounds each. _e exp_u_ sco_, based on
• e e_s_ _ risk _ _c_ _, is 2 on a _e of 1 _ 5 0owe_ _ _0.

Overall Ex_ Sa_U _sk A_smenL _e ove_H explofives sa_U risk _r the R_ge Pedm_
_fide _e pedm_ _nc_, based on _e exp_fiv_ sa_ risk tool (__ _, is cha_edzed _
Ex_os_e Sa_ _ '_" 0ow_ ds_.

4.4 SUMMARYOFMEC RISKS

B_ed on _e _ of _ sa_mo_ MEC _ems _ _e No,hem EOD _ng Rang_ _ w_ _
the _ve_ of 776 MD _ems _m _1 _ _g_ areas _e No_m EOD T_ng R_ge,
Somhem EOD Tm_g _e, _r _, _d m_ pefim_e0, it is eaim_ed _ _e am _ _ 2
m_4o-move _e_d MEC _ems _e_ p_ _m _ S_e 1. MEC risk w_ ev_u_e_ b_ed on _e
_g ms,s, _r _ _ a_, _m_g _ _e overall _nd use _ _e _ur _e_ of S_e 1 _11
rem_n con_ent _th pa_ EOD _ng acfiv_. Each _ea was eva_ed us_g t_e risk _o_ -
_1_ _m_L o_mH h_a_ _me_ _d _po_ _m_L T_le _1 p_s _e
_ of fis_. _e _p_sN_ risk wo_d be _ _r _y a_fi_ _ _s_ _ m_e _nd
• _ce _ _e l_e u_ scenario due _ _gh_ p_e_l _r _coun_fing MEC _ems.

Ta_e _1: Summa__ MEC_s

Inve_g_on Area i __ i Ove_sm_aza_ i A_ _ Ovem, Exp_s_es Sa_ _s_

No,hem EOD Range 5 5 i 2 E

So.hem EODRa_e 2 3 i 2 A

_ _n___r_ _d Range Pedm_er 2 3 2 A
RangePedm_ 2 I 3 I 2 A

N_:
_S_le _ 1 _5, I_ _ h_he_ ds_
_S_ _ A _ E, I_ _ h_h_ _
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5. CONOLU_ONS

U_ng da_ c_ed during be MEC fi_d inv_figation _onduc_d _ suppo_ o_ _e MEC range
evMuation _ Former MCAS _ Toro SRe 1) and _e _s_ of be MEC risk evMuation, be _llowing
condus_ns are stated:

• The _en_ of MEC was confirmed, wi_ _plosiv_ _ propellant- _led _dnan_ _ dem_cn
m_edMs _rim_s and smokeless powder _om 40mm cartffdges and fl_ liner _aped cha_,
wi_ be Noahem EOD T_g Range.

• MEC Rems are m_t l_e_ p_ on_ _ _e _b_r_ce _on of be No,hem EOD Trai_ng
Range where _ng-term EOD _aining/budals have occurred.

• _ue _ _oximiU _ the Northern EOD Tra_ing Range, the po_ntiM for mi_ation ofMEC _0m
_ck_s _ _e So,hem EOD Training Range and Buffer Zone _nn_ be m_d o_; _e_, a
_fiduM risk ofMEC _m_ _ the_ _eas, _ well _ _e _ and sourest _e_ o_fide be
pedm_ _nce.

• The risk of encou_ering MEC _ems on _e surface is _w; howeve_ emfion _ _rfldM _
moveme_ co_d uncover MEC items (if _ent) _ may be buried _ be _allow sub_fface.

• Areas outMde the peffm_ _nce _ be no_hwe_ _on ofSRe 1cord not be 100_
inve_gated due _ steep _a_ and dense ve_tation cons_M_g _ere_re, MD may still be
p_se_ beyond _e _eas investigated. R _ po_ible _ ad_fionM MD o_d be _und up _ 150
_ _om _e perimeter _nce; howeveq based on invesfig_ion _sults, k is a_ic@_ed that no
MEC is _e_ o_de _e peffm_ _n_.

• The boundaffes _r a_ out,de the peffm_ _nce _ be _ and southwest regions of SRe 1
_-_ dem_c_e wh_ w_ idemified _ _e end l_e _r e_dence ofMEC-_d m_eff_s. No o_

\-J MD co_d be _su_ _c_ed beyond _e boundaries. Subsurfa_ _vesfig_ions _ _ese a_as
we_ _s_ed by _e vege_tive cover.

Due _ _e pontiff _r buffed MEC, e_v_ed fi_ _ p_ _ _e No,hem EOD Trai_ng Rang_ wi_
slightly revved risk within be So,hem EOD Trai_ng Range caused by po_ntifl _r _c_o_s. The SRe
1 _operty _ _ be _ansfe_ed _ _e FAA and upon _a_ be FAA _ans _ allow _e FBI _ _e _e
_operty for purposes fimil_ _ nature to _e pa_ use _r EOD trai_ng. Because of this, the ffsk at _e
sRe _ _ptab_ and no _o_e action _ mqui_& Add_onfl_, the rite _ adequ_e_ characterized and
no ad_fionfl MEC ev_uation is _quired.
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Pho_graphs of Mun_ons and Explosivesof Concern Range

EvaluaUonField AcU_es at ElToro Site I



Photo I - Geophy_c_ base _ation.



Photo 2 - Geophy_cal. tea plot seeds: 20mm and 40mm projectiles, M103 fuze,
and vadous projecti_s.

Photo 3 - Geophy_c_ map_ng using EM61.



Photo4 - In_ing p_h_e investigation.

Ph_o 5 - P_hole i_e_g_.



Ph_o 6 oP_h_e i_e_g_.

Photo 7 - Uncovering non-OE scrap dudng poth_e investigat_n.





Photo 9 - Measuring _mens_ns of poth_e excava_on.

Ph_o 10 - Com_etion _ p_h_e inve_ig_n _ anom_y bcation.



, _ 2.754nch
•rocket _

naval projecfi_ 40mm M904 bomb M103
ca_ng fuze bomb fuze

Photo 11 - OE and OE sc_p.

Photo 12 - OE scrap _Ommca_ngs and p_e_ recovereddudng p_ho_
i_e_g_on.



Photo 13 - OE scrap (40mm ca_ngs).

Ph_o 14 - OE _mp (M_2 bomb.



Ph_o 15 - OE scrap _Omm projecti_.

Ph_o 16 - OE _mp _Omm _ng_.



Photo 17 - OE scrap _Omm ca_ng_.

Photo 18 - OE scrap (2_5-inch rocketwa_ead).



Photo 19 - OE scrap (40ram ca_ngs).

P_ _ - OE _p _Omm _sings _d p_e_le_.



Ph_o 21 - OE _mp (_inch n_al p_e_.

Photo 22 - OE scrap (sparrow missile).



Ph_o 23 - OE _mp _Omm ca_n_ and non-OE _mp.

Ph_o 24 - OE scrap (5qnchzuni mck_ wa_ea_ and m_cel_neous nomOEscrap
(heaw equ_me_ pa_.



Photo 25 - OE scrap _Omm ca_ng_.

Photo 26 - OE scrap (40mm casing frag) and non-OE scrap.



Ph_o 27 - OE _mp _Omm p_e_ and non-OE _mp.

Ph_o 28 - OE _mp _Omm p_e_ and nomOE _mp (maBh ma_ng).



Photo 29 - OE sc_p _Omm p_e_le f_g) and nomOE sc_

Photo80 - OE scrap (5-inchrocketwarhead_ andnon-OEscrap.



Ph_o 31 - OE _p _Omm ca_ng frog) and nomOE _m_

Photo32 - M_c_neous OE scrap _paEow m_ on le_ and nomOEscrap.



Photo 33 - Consolidation of OE scrap (pile on dght) and non-OE scrap (pile on le_)
recovered dudng OE field investigation.

Photo 34 - Non-OE scrap recovered dudng poth_e investigation.



Photo 35 - Non-OE scrap recovered dudng poth_e investigation.

Photo 36 - NomOE scrap_omo_ pa_.



Photo 37 - Non-OE scrap.

Ph_o 38 - NomOE _mp.



Ph_o 39 - No_OE _p.

Ph_o 40 - NomOE _mp.



Photo 41 - Non-OE scrap.

Photo 42 - Non-OEscrap.



Ph_o 43 - NomOE scrap _u_mo_ pa_.

Ph_o 44 - NomOE _mp.



Ph_o 45 - NomOE _mp.

Ph_o _ - N_E _mp.



Photo47 - Non-OEscrap.

Photo 48 - Non-OE scrap.



Photo 49 - Non-OEscrap recovereddudngpoth_e
investigation.



Photo 50 - 20mm p_e_ and other p_e_ OE i_ms.

Photo 51 - Demol_on pit with first layerof sandbags.



Photo 52 - P_padng 40mm projecti_ and 40mm practice grenades _r dem_on.

Photo 53 - Pa_ialcon_c_on _ sandbagenclosure(bla_ m_gation) _r dem_on.



Photo 54 - Pdmed (explosives a_ached _) _inch zuni mck_ warhead.

Photo55 - P_padng M-30sedessubmun_onsand M904fuzefor dem_on.



Photo 56 - Post-demol_on _ew of sandbags.

Photo 57 - Po_ dem_on: 5_nch zuni rock_ wa_ead and 40mm casing.



A_achment B
EM61-Mk2Fact Sheet_r Geophy_c_ Su_ey



EM61
Advancing me s_t_o_h_practice _r ap_cations _ me de_ction of buHed me_ the
EM61-MK2 Meal Deicer offers several new _a_res to enhance sys_m performance:

_ • mM_ time _tes _r im_oved
!_ _rget charac_rization

-_ • ea_er time _s _r _creased
i sens_ _ smaBer _rge_

- • * a migrate t_e _te _r
"standa_' EM61 dab acqu_on

( _ ° withcompu_r'baSedreai.time grapMcSYs_mdisplayc°ntr°ller

• fully integrate d GPS (optiona_

• e_onom_a_ r_designed
bac_ack



MEASUREDQUANTEY_w_a_e_ _nda_respo_e _ mV ACQBSmONSPEED Up_ 12reco_sH _megatesperm_) per
EMSOURCE _r_omdcoil,lx O.5msize second

DATASTORAGE 8MB_d s=_ memo_forup_ 330,000
CURRENTWAVEFORMUnlpol__ctangular_ne_ with25%duty _s; extend_memo_op_on_

c_le POWERSUPPLY _ Vmc_rgeablebatte__r4 hco_nuo_
EMSENSORS Bottomcoil: _r¢omd_iL 1x0.5m_ size, open,on

coindde_withEM_urce OPERA_NGWBGHT Backpac_ 8 kS60x30x20cm
_pcotl: _r_omdc_ lxO_m_size &_MENS_NS CollAssembl__kg(23kg_ballermode)

28cmabwem_nc_ BoSom: ' lOOx5Ox5cm

MAXIMUMOUTRJT 10000mV _ lOOxSOx2cm
SH_RNGWBGHT 38 _ ROkgwithtraileropUon)

DYNAMICRANGE 18_ &_MEN_ONS _8 x60x25cm_ 1;_messmodeon_

_MEGALES _ @t_ _ bottomcoilrespo_eon_ 54x54x52cm_ _ withtraileropSon)

=n=md _21_ 36_ 660andree_=s Mbo_m =il respon__216,1266pse_o_ GEONICS LIMITED
366_d 660p_ _ onegateMtop_II 1745Me_ide _, Un_8
Rsponse_ 660pse_ Missi_u_.O_a_o

_ SYSTEMCONTROLLERpmcesso_l_llneLCDdis_PRo4000fieldcomputer_486AMD Tel,_0_ _9580_maii:_onics@geo_omF_(90__0-9204CANADALSI"IC6
24_a_cte_ p_ _ UR_http:llwww.geonim,_m



A_achment C
Mun_ons and ExplosivesofConcern InvesUgaUonResul_



/._._,_--_ Table C-1: MuniUons and Explosives of Concern Range InvesUgaUon, El Toro Site 1, Northern EOD Range

Depth
_d _en_fier Northing Easting Item Type Description Quanti_ (inchesbg_

PH009 219643_83 612405929 A Non-MEC Automo_ pad >1 12
PH010 219645_69 6124021+74 A Non-MEC Automo_ pad >1 18
PH011 219649_84 612397_99 A Non-MEC Wirepallet 1 0
PH011 219649_84 612397_99 B Non-MEC M_ _pe >1 0
PH012 2196524.71 612398&20 A Non-MEC Razorwire 1 36
PH012 2196524.71 612398820 B Non-MEC Wirepallet 1 36
PH013 219654_98 6124008.89 A Non-MEC Log,rop_ andNon-MECscrap 1 60
PH013 219654&98 612400_89 B MD MD >1 60

PH014 219661_08 612391128 A MD 40ramca_ng >1 24
PH014 219661_08 6123911_8 B MD 40rampmje_i_ >1 24
PH015 219663_19 6123873A7 A MD 40ramcasing(Bofom) 12 24
PH016 219663_00 6123974_0 A Non-MEC Pipe(metal) 1 6
PH017 2196641_5 612395_82 A MD 40ramca_ng 14 18
PH018 219665_38 612392_86 A MD 40ramproje_i_ 4 1_2
PH018 219665_38 612392_86 B MD 40mmca_ng >1 1_2
PH019 219667_33 612397_56 A MD 40mmca_ng 10 12
PH020 219668_26 612394129 A MD 40ramca_ng 25 18
PH021 219670122 6123904_3 A MD 40mmca_ng 7 18
PH022 219670_69 612399_12 A MD 40ramca_ng 10 10
PH022 2196707_9 612399_12 B MD 40mmproje_i_ 2 10
PH023 2196726_0 6123961_0 A MEC 40mmcartridgep_mer(2)and0.25-poundsmokelesspowder 3 12
PH023 2196725_3 612396126 B Non-MEC Metal/a_minumcarpad >20 6
PH023 219672533 612396126 C MD 40mmca_ng(bud_area) >20 48
PH024 219674Z14 612393231 A MD 40ramca_ngand40ramca_ngdebds 6 36
PH025 2196741_3 6124023_5 A MD 40ramca_ng 20 0
PH026 219677_52 6123988A3 A Non-MEC Aluminumkbeam 1 36
PH026 219677_52 6123988A3 B Non-MEC Mamhmaffing 2 36
PH027 2196791A5 6123961_6 A MD 40ramcasing/ca_ngfragment 12 24
PH028 219679127 6124030_3 A MD Bump__arge)withashrescueandmolten_uminum 1 42

'_ PH02p9HoP29H028 219685_02519685_025196791_7612408_61842408_68412403_83i N°n'MENCon-MEMCD 55-g_MIOnamhmaffinS gmallarmSba_e_(_N) >>1>11 742482
PH030 219690_35 6124034_7 A MD Ammunitioncan 2 48
PH030 219690_35 6124034_7 B MD MD >1 48
PH030 219690_35 6124034_7 C MD 500-poundpra_icebomb 1 10
PH030 219690_35 6124034_7 D Non-MEC Mamhmaffing 1 60
PH031 2196972_6 612406_27 A MD Bumpit(5-inchrocketmotor) >1 96
PH031 2196972_6 612406_27 B MD Smallarms_nked) >1 96
PH031 2196972_6 612406_27 C MD Ammun_oncans >1 96
PH031 219697Z56 612406327 D Non-MEC Fu_ cans >1 96
PH031 219697Z56 612406327 E MD Cartridgea_uateddevice >1 98
PH032 219690_47 6124120_9 A MD MD >1 24
PH032 219690_47 6124120_9 B Non-MEC Non-MECscrap >1 24
PH032 219690_47 6124120_9 C MD Trainingmissi_(possiblesparrow)witho_nozzle 1 60
PH032 219690_47 612412_69 D Non-MEC Maffing >1 60
PH032 219690_47 6124120_9 E Non-MEC Boxes >1 60
PH033 219681_24 6124123X7 A MD BumpRwithrescue 1 30
PH033 219681_24 612412_77 B Non-MEC Mamhmaffing 1 30
PH033 219681_24 612412_77 C Non-MEC Pipe >1 30
PH033 219681_24 612412_77 D MD Smallarms >1 30
PH034 219683_33 6124141_0 A Non-MEC Ba_e_ (fuel) >1 72
PH034 219683_33 6124141_0 B MD Aluminum 1 24
PH034 219683_33 6124141_0 C MD 8_nchprojectile >1 24
PH035 219685_85 612416_69 A MD Bumdebds(_rge area) 1 12
PH035 219685_85 612416_69 B MD MD >1 12

PH035 219685_85 612416_69 C Non-MEC Non-MECscrap , >1 12
PH035 219685_85 612416&69 D Non-MEC Mamhmaffing 4 18
PH036 219681_98 612422Z86 A Non-MEC Mamhmaffing 1 6
PH037 219678822 612423426 A Non-MEC Automobile_re 1 2
PH037 219678822 612423426 B MD 20ramammu_tioncan 2 8,
PH037 219678822 612423426 C MD 20ramprojecti_ 4 8
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\___) Table C-1: MuniUons and Explo_ves of Concern Range InvesUga_on, El Toro Site 1, Northern EOD Range

De_h
R_d _en_fier North_g Easting Item Type Description Quanti_ (inchesbg_

PH038 219672_88 612424_21 A No_MEC No_MEC s_ap 1 18
PH039 219685448 612424_00 A MD MD 1 6
PH039 219685448 612424_00 B MD Dem_on wire 1 6
PH040 2196852_9 6124301.76 A MD Wirescrap 1 8
PH040 2196852_9 6124301_6 B MD S_ 1 8
PH040 2196852_9 6124301X6 C MD _e_ _a_ >1 8
PH041 2196916_8 612418_98 A MD MD >1 6
PH042 219718_83 612426_00 A MD 40mmca_ng >20 12
PH042 2197189_3 612426_00 B MD MD 1 10
PH043 219721_97 6124250_3 A MD 40mmca_ng >20 0
PH043 219721_97 612425_93 B MD MD >1 10
PH044 2197272_1 612429_66 A Non-MEC No_MEC scrap >20 10
PH045 2197301_8 6124296.18 A MD 40mmca_ng 12 8
PH045 2197301_8 6124296.18 B MD MD >20 8
PH046 2197274_8 612420_88 A MD MD >20 8
PH047 219730_78 612418729 A MD Smallarms_umed) >20 0
PH047 219730_78 612418729 B MD MD >20 78
PH047 219730_78 612418729 C No_MEC A_omo_ padsando_er No_MEC scrap >20 78
PH048 2197326A5 612424_74 A No_MEC S_ap >20 10
PH048 2197326A5 612424_74 B MD 40mmca_ng(la_e bumpit) >20 10
PH049 2197382_8 612433_45 A MD Commowire >1 42
PH049 219738_08 612433_45 B No_MEC A_omo_ pa_ >1 42
PH049 2197382_8 612433_45 C No_MEC No_MEC scrap >1 42
PH050 219743_73 612437_88 A MD MD >20 0
PH050 2197435_3 612437_88 B No_MEC Ba_el,car_ame,ando_er Non-MEC >20 78
PH051 2197318.88 6124501A0 A MD Meal she_ _ap_m _spense_) 1 18
PH051 219731&88 6124501A0 B MD Mk76 1 30
PH051 219731_88 6124501A0 C MD Z3_inch rocket 1 30
PH051 219731&88 6124501A0 D MD Ammunitionbox >1 30
PH051 219731_88 6124501A0 E MD Mk25flare >1 30
PH051 219731&88 6124501A0 F No_MEC Constru_iondebts 1 36
PH052 219736_54 612451Z60 A MD MD >1 48
PH052 219736_54 612451_60 B No_MEC Heavyreinforcedste_ d_ms _ ba_el lids,pallet >1 48
PHi53 21_7376_5 612447_14 A MD Frog:105mmprojectileandZ7_inch rocketwa_ead >1 8
PH053 2197376X5 612447_14 B No_MEC No_MEC _cmp >1 8
PH054 2197404_7 612454147 A MD Fidngwire(potentialbumpit) >1 12
PH054 2197404_7 612454147 B No_MEC _ 1 12
PH054 2197404_7 612454147 C No_MEC Wirepall_ 1 12
PH054 2197404_7 612454147 D MD M48bom_ 2 ;4
PH054 2197404_7 612454147 E MD 40mmca_ng 2 _4
PH054 2197404_7 612454147 F MD MD >1 36
PH054 2197393_0 612451_00 G MD M30sedessubmun_on 1 0
PH055 2197409_2 6124467_3 A MD MD >1 0
PH066 2197424_3 6124438.76 A MD MD >1 30
PH056 2197424_3 6124438_6 B No_MEC Non-MECs_ap >1 30
PH056 219742_83 6124438_6 C No_MEC Cartmnsmis_on 1 1
PH056 219742_83 612443_76 D MD MD >1 1
PH056 2197424_3 612443&76 E No_MEC Fencepo_ >1 12
PH056 2197424_3 612443_76 F MD Frog:2_inch rock_motorpad_skin >1 12
PH056 2197424_3 612443_76 G MD MD >1 12
PH057 219745622 612453_66 A MD Z7_inch rocketd_penser >1 60
PH057 219745622 612453_66 B MD _inchmck_ m_or >1 60
PH057 219745622 612453_66 C No_MEC Bud_am_ ba_els(55gallon_pal_, styrofoampacing, andbui_g scrap 1 60
PH058 2197433_7 612454_39 A MD Depos_of ash/MECbumrescue(5-inchzu_, sm_larm_ _ bo_ trashpit 1 60
PH058 2197433_7 612454_39 B MD M_03 nose_ze 1 60

PH059 2197442.32 612456_22 A MD Meal _e 1 30
PH059 2197442.32 612456_22 B MD 20mmcan >1 30

PH060 219741_81 6124583_1 A Non-MEC No_MEC s_ap >1 0
PH061 2197369_1 612463_58 A No_MEC Nom_all_ co_a_ 1 0
PH062 2197416A2 612467430 A Non-MEC Nome_lliccon_ 1 0
PH066 2197461_6 6124622A8 A Non-MEC Maffing_dp 1 0
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___ Table C-2: Results of MuniUons and Explosives of Concern Range InvesUga_on, El Toro Site 1, Southern EOD Range

De_h
_d _en_fier Nod_ng Easting Item Type Description Quanti_ Onchesbgs)

GM065 219629_32 6123829A1 A Non-MEG Au_mo_ pad 2 6
GM066 2196380A0 6123881_5 A Non-MEG Aluminum_rongback 1 12
GM067 219639_35 612388_55 A MD Fm_ 40mmproje_i_ 1 4
MF098 219642Z02 6123924.85 A MD 40ramca_ng 1 3
MF099 2196442_9 612390_31 A Non-MEG An_e iron 1 1
MF100 2196423_8 612391_02 A MD Mk25 madnema_er 1 12

MF101 2196427A0 6123907.65 A MD Fm_ pmje_ile 1 10
MF101 219642_40 6123907.65 B MD Frog:projecti_ 1 10
MFI02 219641Z81 6123914.58 A No.MEG Car pad _xhau_) 1 8
MF103 2196424_5 612390222 A MD Aluminum_n assembly) 1 10
MF104 219640Z00 612391_87 A MD 40mmca_ng 1 2
MF105 2196424X0 6123883_3 A MD 40ramca_ng 1 4
MF106 219640_22 612391_68 A No.MEG Au_mobileexhau_pe 1 12
MF107 219640_23 612389_08 A MD F_ pmjecti_ 2 4
MF108 219639_51 6123911_8 A MD 40mmca_ng 1 3
MF109 219641_13 612388_69 A MD Alum_um 1 1
MF110 219639_01 612390_80 A MD Frog 1 2
MF110 219639_01 612390Z80 B MD Alum_um 1 6
MF111 219638_40 612389_66 A MD 40ramca_ng 1 1
MFl12 219639Z64 6123864_7 A MD Fm_ projectile 1 4
MFl13 2196390.71 612386_15 A MD 40mmca_ng 1 3
MF114 219638Z96 612386825 A MD 40mmpmje_i_ wi_o_ nose_mctice) 1 4
MF115 219637_43 6123873.59 A MD Rocketfinassem_y(alum_um) 1 2
MFl16 2196354_3 612388_34 A Non-MEG Jackhand_ 1 2
MF117 219635_89 6123864_9 A MD 40ramca_ng 1 6
MF118 2196361.16 612385_34 A MD 40ramca_ng 1 3
MFl19 219633_13 6123852.22 A Non-MEG Meal bar 1 8
MF120 2196345_8 612384_96 A MD 40mmca_ng 1 10

___ MF12M2F12M3F121 219629_82519630_52159634_386123863_6712382&868123821.76i NomMENCon_MENC°mMEc Rod_A_)u_moNAIleuminumau_moN_pap_ad(ste_) ! i
PH001 219623_05 612399_27 A Non-MEG Non-OEscrap >1 0
PH002 2196263.59 612399_04 A MD Mis_ fin _minum) 1 0
PH003 219627_10 6123992.16 A Non-MEG Fencepo_ wi_ wire a_ached 1 18
PH004 2196452_6 6123800.85 A Non-MEG A_omo_le pad >1 24
PH005 219651_93 612383321 B NomMEC A_omo_ pad >1 3
PH005 219651_93 612383321 A MD Aluminum(molten) 1 3
PH006 219644_53 6123944.30 B NomMEC Aluminum 1 24
PH006 2196443.53 612394420 C Non-MEG Ba_elromans 1 24
PH006 2196443.53 6123944.30 A MD NC dispenser I 24
PH007 2196466_6 6123953_9 A Non-MEG M_ _pe wi_ chin (pos_e _rongbac_ 1 12
PH008 2196408_0 6124051A4 B Non-MEG Au_mo_ pad >1 12
PH008 2196408_0 6124051A4 A MD Smoke _mnade 1 12

Total MEG recovered during field inves_ga_on: 0
Total MD recovered during field inves_gaUon: 26

Total Non-MEG scrap recovered during field Inves_ga_on: 19
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Table C-3: Results of MuniUons and Explosives of Concern Range InvesUga_on, El Toro Site t, Buffer Zone

De_h

R_d _en_fier No_h_g Easting ffem Type Description Quan_ Onchesbg_
GM001 2196558.57 612449_36 A NomMEC No medic co_a_ 1 0
GM002 2196563_7 612449_36 A Non-MEC No medic conta_ 1 0
GM003 2196569A3 612449_01 A Non-MEC No me_l_c conta_ 1 0
GM004 219657_44 612450_22 A NomMEC No medic conta_ 1 0
GM005 2195678_2 612387_06 A Non-MEC Ste_ _pe 1 10
GM006 219566_18 612387_77 A No_MEC Ste_ _pe 1 10
GM007 2195664A7 612388_57 A Non-MEC Gauge_pe 2 12
GM008 219565_19 612389_27 A Non-MEC T_ephonep_e anchor 1 0
GM009 219569125 612392_21 A Non-MEC Fence_pe 1 1
GM010 219660323 612450_31 A Non-MEC No m_all_con_ 1 0
GM011 219664_22 6124552.55 A MD 20mmca_ng 3 6
GM012 2196881_9 612459_36 A MD 40mmprojecti_ 1 6
GM013 219699_94 6124608.30 A MD Fm_ pmje_i_ 1 6
GM014 219711_70 6124664_0 A MD 20mmprojectile 1 1
GM015 219757_12 6124786.57 A MD Rock_ m_or ve_ud 1 3
GM016 2197591.82 612477_16 A No_MEC Non-MECscrap 1 6
GM017 2197404_5 612475_54 A MD Frog 1 4
GM017 2197404_5 612475_54 B MD 20rampmje_i_ 1 6
GM018 219738_77 612474_35 A MD Fm_ projecti_ 1 1
GM019 2197384_0 612475_04 A Non-MEC No_MEC scrap 1 4
GM020 219711_06 612466_91 A MD Projectile 1 6
GM021 2197147A9 6124662.94 A MD Rock_ _ze 1 4
GM022 219716_55 612468_96 A MD Fm_ pmjec_ 1 1
GM023 219803_19 612463_95 A NonoMEC Nail (la_e) 2 1
GM024 2198022_7 6124654_5 A Non-MEC Wire 2 4

GM025 2198027_3 612464_07 A MD Fm_ 155mmpmje_i_ 1 4
GM026 219785_06 612478_57 A Non-MEC 34nch_pe 1 1
GM027 219752Z57 612362_73 A Non-MEC No_MEC scrap 1 6

_ GM029GM030GM028 219759&182197595A72197578A66123781_76123746_7612374_41AAA Non-MEcN°n-MECMDTensionW(aluminum)Baseto _nce g_e 213 632
GM031 219753_96 612369Z30 A MD Frag 1 6
GM031 2197530.96 612369Z30 B Non-MEC _pe 3 10
GM032 2197066_9 612326_61 A NonoMEC Row b_de 1 6
GM032 2197066_9 612326_61 B Non-MEC Fencewire 2 4
GM033 2196963_6 612320_53 A Non-MEC _pe 2 12
GM034 219693_77 612319Z13 A Non-MEC _pe 1 8
GM035 219690_03 612317_93 A Non-MEC NomMECscrap 2 10
GM036 219687_47 6123164_0 A Non-MEC _pe 2 4
GM037 2197804_9 612403_27 A MD Fm_ pmje_i_ 1 10
GM038 2197742_5 6123970A0 A MD Fm_ projectile 1 4
GM038 2197742_5 6123970A0 B MD MD 1 4
GM039 219770Z34 6123930A0 A MD Fra_ bomb 1 1
GM040 2195960.59 612340_86 A No_MEC BoR(_e) 1 4
GM041 2195896.98 6123421_5 A Non-MEC Ba_ed wire 1 0
GM042 2195890.71 612342Z93 A Non-MEC Ba_ed wire 1 0
GM043 219588_13 6123421_5 A Non-MEC Ba_ed wire 1 0
GM044 219553_21 612335_27 A Non-MEC 8-inch_esce_wmnch 1 6
GM045 219648_17 612315_67 A Non-MEC M_ md 1 3
GM046 219646_70 612316726 A Non-MEC Alum_umcan 1 4
GM047 2196441.99 6123187_3 A MD 40mmpracticeproje_i_ wi_ dummy_ze 1 12
GM048 2196440.83 6123191_3 A MD Frog(aluminum) 1 6
GM049 219613_13 612329_34 A No_MEC Aluminum 1 4
GM050 2196121.44 612330_61 A Non-MEC Ba_ed wire 1 6
GM051 2195625_8 612387_58 A Non-MEC Fence_pe 1 4
GM052 2195604.31 612385_22 A Non-MEC Fencewire 1 10

GM053 219565126 612388_17 A Non-MEC T_ephonepo_ anchor 1 0
GM054 2195659_3 6123882A9 A Non-MEC Heavygauge_pe 2 12
GM055 2195656A2 612387_35 A Non-MEC Heavygauge_pe 2 12
GM056 2195260_6 612350_88 A Non-MEC M_ _a_ 1 6
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_ Table Co3: Results of Muni_ons and Explosives of Concern Range Inves_ga_on, El Toro Site 1, Buffer Zone

De_h

R_d _entifier Nod_ng Easting Hem Type Description Quanti_ Onchesbg_
GM057 2195253.11 612352_23 A Non-MEC Alum_umcen 1 10
GM058 2195260_9 612331_70 A Non-MEC Alum_umcan 1 6
GM059 219549_60 6123357A3 A Non-MEC Railroads_ke 1 12
GM060 219532_82 612332724 A Non-MEC Alum_umcan 1 6
GM061 2195321X3 612332_04 A Non-MEC M_ _e 1 6
GM062 2195301X8 6123329A2 A Non-MEC Wim_h_n _nk 1 10
GM063 219527_22 6123317A3 A Non-MEC Aluminum 1 6
GM064 219575_78 6123523_2 A Non-MEC No m_liccon_ 1 0
GM068 219628_96 6123442.81 A No_MEC Homeshoe 1 2
GM069 219751_82 6124711_8 A MD 20mmammu_on _nk 2 3

GM069 219751_82 6124711_8 B MD F_g: 20mmproje_i_ 2 3
GM070 219752_01 612469_19 A MD G_nade ca_er 1 6
GM070 219752_01 612469_19 B MD 20mmammunit_nlink 3 4

GM071 219754_38 612471_83 A MD F_g (me_ 1 6
GM072 219752_80 612467_19 A MD Ammun_oncan 1 4
GM073 219753_05 6124676.85 A No_MEC Fencewire 1 6
GM074 2197522_5 6124663X1 A No_MEC No m_ag_co_act 1 0
GM075 2197583.32 612472_06 A MD Frog(me_l) 1 3
GM076 219758920 612472_80 A MD Frog(m_al) 1 3
GM077 219758426 612472_21 A MD F_g (me_l) 1 3
GM078 2196506A1 6123651_1 A Non-MEC Fencewire 1 6
GM078 2i96506A1 6123651_1 B MD Proje_i_ base 1 2
GM079 219627137 612339_96 A Non-MEC M_ _nkchin 1 6

GM080 2196258_1 6123381_5 A MD 20mmpmje_ile 2 4
GM081 219625520 612339_15 A Non-MEC M_ scrap_u_mobile pad) 1 1
GM082 219626_44 612341125 A MD Alum_um 2 4
MF013 2196429A8 612313_84 A Non-MEC Aluminumsodacan 1 4
MF019 2196461_7 6123131_5 A Non-MEC Ba_ed wire (buSed). 1 2
MF020 219648524 612312_08 A Non-MEC Fencepo_ 1 6
MF021 2196484_1 612311&65 A Non-MEC Ba_ed wire _u_ed) 1 4
MF025 219649Z34 612311_35 A Non-MEC Barbedwire 1 6
MF026 219649_42 612311_81 A Non-MEC Ba_ed wire (bu_ed) 1 10
MF027 219649_97 6123120_7 A No_MEC Bolt 1 3
MF028 219652223 612311_07 A No_MEC Ba_ed wire 1 ' 2

MF029 219652_11 612311_76 A No_MEC Aluminuma_omo_ ap_ 1 3
MF060 2197824_9 612400320 A MD MD (stee_ 1 1
MF061 2197755A2 612393_43 A MD MD (steel) 1 1
MF062 2197724A7 6123904_1 A No_MEC No_MEC scrap 1 1
MF063 2197670A3 612382_99 A MD Fm_ projecti_ 1 1
PH063 2197470_6 6124696_6 A Non-MEC Nometallicco_a_ 1 0
PH064 2197524_9 612466_95 A MD MD >1 12
PH065 219755_13 6124607.63 A Non-MEC Remna_sof bum area 1 42

SS002 219753_00 6124101_0 A MD 25-poundfragbomb 1 0
S_034 219679421 612460_95 A MD 20mmca_ng 1 0
SS035 219703_70 6124620.75 A MD Frog(steel) 1 0
SS036 219711_76 612464_11 A MD Frog(steel) 1 0
SS037 219720_18 612465_18 A MD Frog(steel) 1 0
SS038 219724_08 6124709_8 A MD Frog(steel) 1 0
SS039 2197472_5 612467_18 A MD 20mmbrassca_ng 1 0
SS040 2197589.68 6124589.58 A MD Aluminumfromrock_ m_or _be 1 0
SS041 2197743.19 6124682X9 A MD AluminumfremM48 submunit_ntra_er 1 0
SS042 2197746.88 612469_33 A MD 20rampmje_i_ 1 0
SS043 2197870.50 6124724.15 A MD Fm_ _uminum_dp 1 0
SS044 2197886.32 612473_09 A MD Frog(_e_) 1 0
SS045 219708422 612382_50 A Non-MEC Air co_ed eng_e pa_ 2 0
SS046 2197075_1 612381_10 A Non-MEC Eng_e pad 1 0
SS047 2197072_9 612379122 A MD Bombs_n _a_ 1 0
SS047 219707_59 6123791.22 B MD 20mmca_ng 1 0
SS048 219711_84 612377_70 A MD 20rambrassca_ng 1 0
SS049 219707_30 6123766.51 A Non-MEC P_stic _ece 1 0
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Table C-3: Results of MuniUons and Explosives of Concern Range InvesUga_on, El Toro Site 1, Buffer Zone

De_h
_e_ _en_fier Nod_ng Easting _em Type Description Quanti_ Onchesbgs)

SS049 219707920 612376651 B Non-MEC Au_mobilepad 1 0
SS050 2197081_8 6123751_9 A MD 20ramproje_ile 1 0
SS051 219706447 6123674.84 A MD Frog(_eel) 1 0
SS051 219706447 6123674.84 B MD Aluminumpad 1 0
SS052 219707_18 6123723.39 A MD Windsh_ for20rampmje_i_ 1 0
SS052 219707618 6123723.39 B MD _56 brass 1 0

SS052 219707_18 6123723.39 C MD 20ramprojectile 1 0
SS052 219707_18 6123723.39 D MD Fuze pad 1 0
SS052 219707_18 612372329 E MD Aluminumpad 1 0
SS053 2197094_0 6123711_9 A MD 20ramprojectile 1 0
SS054 219707322 6123669A1 A MD F_ _uminum_ece 1 0
SS055 2197095.90 6123634.74 A MD 20mmproje_i_ 1 0
SS055 2197095_0 6123634_4 B MD Cadddgepad 1 0
SS056 2197078X0 612359_09 A MD Cartridgebase 1 0
SS057 2197069_2 6123581_8 A MD Fm_ _e_ skinfromproje_ile 1 0
SS058 2197058_6 612353_52 A Non-MEC Ste_ carpad 1 0
SS061 219720_10 6124011_6 A MD Aluminummeal 1 0
SS062 2197206_6 612400_84 A MD 20mmproje_ile 1 0
SS062 219720666 612400_84 B MD Brassca_ng 1 0
SS063 219721_66 612400_54 A MD Frog 5 0
SS063 219721_66 612400_54 B Non-MEC Car pad 1 0
SS064 219722_04 612399_04 A MD Pmjecti_base _ece 1 0
SS064 219722_04 612399Z04 B MD Mk13da_n_ smokeRare 1 0
SS064 2197222_4 612399_04 C MD 20mmca_ng 1 0
SS065 219721_15 612397_59 A MD M103bomb_ze 1 0
SS065 219721_15 612397_59 B MD 20mmprojecti_ 1 0
SS066 219721681 612394_98 A MD Frog(alum_um) 1 0
SS067 219722321 612392_05 A MD Frog(_e_) 2 0

- -_ SS06s9s07S0S068 2197225228197244_20197230_16123883"061123882.361123893.26i MMDMDD Frog_N20)mmca_2 ng0mmpr°jecti_nd _nk i i
SS071 2197231_5 612386730 A MD 20rambrassca_ng 1 0
SS072 219724_78 612385536 A MD 20ramca_ng 1 0
SS073 2197227.74 6123841_8 A MD Aluminumspacer 1 0
SS074 2197258A1 612381_46 A MD F_ 20mmprojecti_ 1 0
SS075 2197248.58 612377Z47 A MD Fm_ 20mmprojecti_ 1 0
SS076 2197258A3 612374_44 A MD Mk344_ze piece (bomb_il fuze) 1 0
SS077 2197280.11 612372613 A MD F_g 1 0
SS078 219726825 612371_32 A MD M203 _ze _ece 1 0
SS078 219726825 612371_32 B MD 20ramca_ng 1 0
SS079 219727604 612369_16 A MD Frog 1 0
SS079 219727604 612369_16 B MD 20mmca_ng 1 0
SS080 219727_40 6123640_6 A MD " Fuze _ece 1 0
SS081 2197304_2 612366626 A MD Smokegrenade_xpended) 1 0
SS082 219727_54 612361_56 A MD Frag:bomb 1 0
SS083 2197264.88 612360_43 A MD 20rampmje_ile 1 0
SS086 219728_16 612403440 A MD 20rambrasscasingwithlink 3 0
SS087 2197279_6 '6124022.58 A MD 20mmbrassca_ng 3 0
SS087 219727_56 6124022.58 B MD M_ s_n _os_e _er) 1 0
SS087 219727_56 6124022.58 C MD 20mmprojecti_ 1 0
SS088 219728647 612397821 A MD Fm_ 40ram proje_ile 1 0
SS089 219728434 612397026 A MD 20ramca_ngand link 1 0
SS090 2197294.54 6123954X6 A MD _uminumfin_ece 1 0
SS091 219731_19 612397&08 A MD S_ meal s_n 1 0
SS092 2197300.83 6123947.19 A MD 20mmca_ng 1 0
SS093 219731_73 6123894_0 A MD Fm_ _uminums_p 1 0
SS094 2197326A7 612390Z60 A MD 20ramca_ng 1 0
SS095 219734_54 612388_58 A MD 20ramca_ng 1 0
SS096 2197339X5 612386_29 A MD Bomb_ze ada_er 1 0
SS096 2197339_5 612386_29 B MD 20ramca_ng 1 0
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Tab_ _3: Resu_ _ Mun_ons and Ex_os_es _ Concern Range InvesUga_on, _ Toro Site 1, B_er Zone

De_h
_d Iden_fier No_ing Ea_ng _em _pe Des_on Qua_ Onchesbg_

SS096 2197339.75 612386_29 C MD Frog 3 0
SS097 21_.50 612385Z59 " A MD _mm _ 2 0
SS098 21_ 6123824.03 A MD Frog_nu_ 1 0
SS099 21_3_2 6123801_3 A MD _mm p_e_ 1 0
SS100 _4_A5 612363_80 A MD Frog:l_mm p_e_ 1 0
SS101 2197463_8 612361122 A MD Ca_d@e a_u_ed de_ce 1 0
SSl13 2196_1_2 _2_93.15 A MD Frog 1 0
SSl14 21_9_0 61_ A MD F_ _mm _se 1 0
SS115 2196992_5 6124605.08 A MD _u_num _ _se 1 0
SSl16 219701Z24 61_ A MD MD 1 0
SS117 _ 61_&_ A MD F_ _mm p_e_ 1 0
SSl18 219711_07 612462_91 A MD F_ _mm p_e_ 1 0
SS119 2197095_5 612468_41 A MD _mm _se 1 0
SS120 219718_69 612469&93 A MD F_g 1 0
SS121 2197418_5 612479_74 A MD Base 1 0

SS122 219749_93 612476_35 A MD F_ _mm _se 1 0
SS123 219815_22 612439025 A MD Fm_ _mm _se 1 0
SS124 219659_40 6124522_0 A MD F_g 1 0
SS125 219793_99 61_1_7 A MD _um_um _am _se 1 0
SS126 21_ 6124098_5 A MD _u_num flare_se 1 0
SS127 _9_8_ 612351_99 A MD Fm_ _mm _se 1 0
SS128 _9_0_ _2_5 A MD _d _ 2_nch wa_ead _1 se_o_ 1 0
SS129 219617&26 _9 A MD Ban_ng m_ed_ 1 0
$$130 2196302.05 612435925 A MD Pad _ 2.7_ch w_head _e_d_l se_o_ 1 0
SS131 219633_85 6124400.59 A MD _mm p_e_ _ pm_) 1 0
SS132 _6_A5 612448_15 A MD 44nchmun_onada_ 1 0
SSI_ 2196603_9 _5_8 A MD Frog 1 0
SS135 _620 6124530_6 A MD 7_2mm brass_se 1 0

[°-_ SS137SS136 2196798.862196781_6 612460_796124568_0AA MDMD Nosese_onF_g _u_nU_ad o_ 11 00
\J SS138 2196871_6 _Z_ A MD Ammu_on _n 1 0

SS139 2196914_3 612464_28 A MD 20mmbase 1 0
SS140 2196933.53 _1.71 A MD 20ram_se _ad oq 1 0
SSI_ _ _2_6_ A MD MD 1 0
SS166 2196722.59 612462_40 A MD MD 1 0
SS169 219681_78 _18 A MD MD 1 0
SS178 21_333 612468_81 A MD MD 1 0

TO_I MEC recovered during fie_ invesUga_on: 0
To_l MD recovered during field inves_ga_on: 165
To_l Non-MEC scrap recovered during field inves_gaBon: 87
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_ C-4: Results of MuniUons and Explos_es of Concern Range InvesUgaBon, El Toro 1, Range PerimeterTable Site

De_h
_d _entifier No_ng Easting I_m Type Descdp_on Quanti_ Onchesbgs)

MF001 2196364_5 612313_81 A NomMEC Ste_ carpad 1 1
MF002 219637_53 6123131A7 A NomMEC Car spring 1 1
MF003 219637Z79 612313_69 A MD _62mm cartridge I 4
MF004 219637&08 6123144A5 A No_MEC Ba_ed wire I 1
MF005 219638Z81 612313_64 A No_MEC Ba_ed wire 1 4
MF006 219638_58 612313_28 A Non-MEC Ba_ed wire 1 3
MF007 219639_93 612313_54 A Non-MEC Ba_ed wire 1 6
MF008 219641_56 612311_86 A Non-MEC Ba_ed wire 1 8

MF009 219641_73 612311_91 A MD 20mmpmjecti_ 1 6
MF010 219642_90 6123111A3 A MD 5_6mm cad_dge(blan_ 1 5
MF011 2196431_4 612311_41 A No_MEC M_ ring 1 2
MF012 2196433_0 6123127_8 A Non-MEC _uminumsodacan 1 6
MF014 219645_19 612311_42 A No_MEC Ba_ed wire 1 1
MF015 2196462_4 612310_03 A Non-MEC Ba_ed wire 1 3
MF016 2196477_9 612310422 A No_MEC Ba_ed wire 1 1
MF017 2196474A0 612310_83 A NomMEC Ba_ed wire 1 1
MF018 2196472A6 6123111_7 A No_MEC Ba_ed wire 1 1
MF022 2196486_5 612311_10 A Non-MEC Ba_ed wire 1 6
MF023 219648_19 612310_76 A Non-MEC Ba_ed wire 1 4
MF024 219648334 612310_28 A No_MEC S_ss _e_ _pe 1 2
MF030 219652623 612309_53 A No_MEC Chin link 1 1
MF031 219643125 612307&28 A No_MEC Ba_ed wire 1 1

MF032 219770221 6123854_9 A MD 20rampmje_i_ _ pin,ice 1 10
MF033 219770_51 6123861.44 A MD _0 caliberproje_i_ 1 3
MF034 219772_90 612383_13 A MD Gmnade.fuze 1 1

MF035 219771_56 6123876_6 A MD Frog:pmje_ile 1 1
MF035 219771_56 6123876_6 B MD 30mmH_ wi_ tracer 1 1

MF036 2197731_5 612388120 A MD Bomb_il _ece (possible) 1 3
-_ MF037 219774_45 612386123 A MD 20mmnosesection(wi_out_ze) 1 6

MF038 2197774.86 612388_04 A MD 20rampmjecti_body 1 2
MF039 2197762.63 6123891_8 A Non-MEC Ba_ed wire 1 4
MF040 2197756.80 6123922A4 A Non-MEC Ba_ed wire 1 6
MF041 2197768.38 6123923.63 A MD MD 1 3

MF042 219781_39 612390_15 A No_MEC No_MEC scrap 1 5
MF043 2197821_3 6123924.21 A MD 20mmnose_ece 1 1
MF044 2197821_8 6123962.99 A MD 20mmnose_ece 1 2
MF045 219785_12 6123967.37 A MD 20mmTP 1 1
MF046 2197897_7 6123976.87 A MD Grenade_ze 1 3
MF047 2197909A1 6123947_1 A MD MD 3 2
MF048 2197896A3 6123930_8 A NomMEC Nail 8 1

MF049 2197840_3 6123895_7 A MD 120mmprojecti_body 1 4
MF050 219781_86 612388425 A MD MD 1 4

MF051 219780_97 612389_14 A No_MEC Be_dcal widng 1 2
MF052 219780_85 6123871_0 A MD 20mmprojecti_body 1 3
MF053 219776_71 612384_81 A MD Frog_mag) 2 2
MF054 2197761_1 612383_81 A MD Frog_mag) 1 3
MF055 219779223 612384_86 A MD 20mmproje_i_ practice_ze 1 2
MF056 2197770.11 6123826.81 A MD Grenade_ze 1 4

MF057 2197757.56 6123832_7 A No_MEC Ba_edwim spo_ 1 2
MF058 2197742.35 612380_55 A MD Grenade_ze 1 1
MF059 2197739A0 6123793.67 A MD Grenade_ze 1 2

MF064 2197558A2 6123568.77 A No_MEC Ba_ngwire 1 2
MF065 2197564A2 6123583A3 A MD Pa_ _uminummck_ _ze 1 1
MF066 2197576_2 612357724 A MD Fm_ pmje_i_ 1 1
MF067 2197591_3 6123580.88 A No_MEC Pa_ _ metalconfiner 1 0
MF068 2197608_6 612366820 A No_MEC Aluminumcan 1 6
MF069 2197620_8 6123673_2 A No_MEC Cha_ Hnk 1 0
MF070 219762Z39 6123671_1 A MD Fm_ pmje_i_ 1 4
MF071 219762_10 6123673A2 A No_MEC B_ng wire 1 1
MF072 2197633_2 612369539 A MD Frog 2 3
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TaMe C_: Resu_ _ Mun_ons and _os_es _ Concern Range InvesBgaUo_ El Toro S_ 1, Range Pedm_er

_d _en_fier Nodh_g Ea_ng I_m _pe Descdp_on Qua_ Onchesbgs)De_h
MF073 _9763_16 612370_99 A MD Bombfin _a_) 1 0
MF0_ _ 612371_94 A MD P_e_ _ 1 8
MF075 2197663.72 612378_60 A Non-MEC _mo_e _d _ _ 1 0
MF076 2197673.33 6123792.23 A MD Frog:p_e_e 1 1
MF077 2197677.53 _2379_12 A MD Frog:bomb 1 6
MF078 _6_2 612377_85 A MD Grenade_ze 1 3
MF079 2197688.82 6123772.10 A MD Cadddgebase 1 2
MF080 _ 612379_55 A MD Frog:p_e_ 1 2
MF081 2197709.63 _7_5 A MD Grenade_ze 1 3
MF0_ 2197715_5 612375_52 A MD _mm brass_ 1 3
MF083 219770_12 612373_31 A MD _mm p_e_ _o _ze) 1 3
MF0_ _6_2 _ A MD _mm p_e_e _ pm_) 1 3
MF085 219766_14 6123730.82 A NomMEC Chin link 1 0
MF086 2197662_0 6123727.68 A NomMEC Chin link 1 0
MF087 21_6_20 6123725.59 A NomMEC IB_g _m 1 3
MF088 219767_07 6123728A8 A NomMEC iCha_ _nk 1 3
MF089 219767_87 6123722A2 A NomMEC 'Cha_ _nk 1 3
MF090 2197671_7 _23_79 A MD _mm p_e_ _ prance) 1 2
MF091 21_6_6 612371_90 A MD 20mmbasepad 1 2
MF092 219769_60 6123711_2 A NomMEC ChainIRk 1 2
MF093 219769_90 612371_96 A NomMEC Chin _nk 1 2
MF0_ 21_6_6 612371Z50 A No_MEC Chin _nk 1 2
MF095 21_Z_ 6123703_7 A Non-MEC Chin _nk 1 2
MF096 219771_55 612369_26 A Non-MEC Chin _nk 1 2
MF097 2197727A7 612368_91 A Non-MEC Chin I_k 1 2
MF124 2196602.57 _24_31 A MD MD 1 6
MF125 2196651_1 _ A MD MD 1 6
MF126 _6_.19 _ A MD MD 1 6

" _ MF128MF127 219668_152196696"306124761.17_2471_85 AA MDMD MDMD 11 66
\_ -_ SS008 unknown unsown A MD S_g _u_nu_ 1 0

SS009 unknown unknown A MD 2.36_nchdflegrenade- whRephosphorus_xpende_ 1 0
SS009 unknown unsown B MD 20mm brass_ng 1 0
SS010 unknown unknown A MD F_g _u_nu_ 2 0
SS011 unsown un_o_ A MD Pop flare _xpende_ 1 0
SS012 unsown unkno_ A MD _ze _m_ne_ 1 0
SS013 unknown unsown A MD Nose_ze 1 0
SS014 unknown unsown A MD Frog(_ee_ 1 0
SS015 unknown unsown A MD Frog(_ee_ 1 0
SS016 unknown unsown A MD _mm _ 1 0
SS017 unknown unsown A MD Fuzepad 1 0
SS017 unknown unsown B MD 20mm brass _ng 1 0
SS018 unknown unknown A MD P_e_ _ece 1 0
SS019 un_o_ unknown A MD B_ss _ 1 0
SS020 un_o_ unknown A MD _mm p_ectile _ 1 0
SS020 unkno_ unknown B MD _mm b_ss _ 1 0
SS021 unkno_ unknown A MD _ _m M48 ddllsubmunition_ _ 1 0
SS022 unsown unknown A MD FS sm_e _nn_er _ oO 1 0
SS023 unknown unsown A MD Sh_ FS sm_e _n_ _ oq 1 0
SS024 unknown unsown A MD ShegFS smoke_n_r _ oO 1 0
SS025 unknown unsown A MD Sh_l FS smoke_n_ _ oO 1 0
SS026 unknown unsown A MD Sh_l FS smoke_n_ _ oO 1 0
SS027 unknown unknown A MD Handgun pad 1 0
SS027 un_o_ unknown B MD Sh_ _m M48 _ submunition_ _ 1 0
SS028 unsown unknown A MD 20mmp_ectile 1 0
SS029 unknown unknown A MD Mac_ne_ pad 1 0
SS030 unsown unknown A MD F_ bomb 1 0
SS031 unsown unknown A MD 20mmbrass_ 1 0
SS031 unsown unknown B MD 20mmp_e_ _d 1 0
SS032 unsown unknown A MD M_3 p_ _m_ _ad oO 1 0
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Table C-4: Results of MuniUons and Explosives of Concern Range InvesUga_on, El Toro Site 1, Range Perimeter

Find Iden_fier No_h_g Easting IItem Type Description Quantity _nchesbgD s)epth
SS033 unknown unknown A MD 20ramca_ngand link 1 0
SS102 unknown unknown A MD Fuze _ece (aluminum) 1 0
SS103 unknown unknown A MD Fuze _ece (aluminum) 1 0
SS103 unknown unknown B MD Frag(ste_) 1 0
SS104 Lnknown unknown A MD Missi_ body(piece) 1 0
SS105 unknown unknown A MD 20ramprojectile 1 0
SS106 unknown unknown A MD IFrag(ste_) 1 0
SS107 unknown unknown A MD Coupler (a_minum) 1 0
SS107 unknown unknown B MD 20ramca_ng 1 0
SS108 unknown unknown A MD iPopflarebody(alum_um) 1 0
SS109 unknown unknown A MD 120rambrassca_ng 2 0
SS109 unknown unknown B MD !Met_ scrap 1 0
SSl10 unknown unknown A MD iFrag(ste_) 1 0
SS111 unknown unknown A MD iFrag:155mmprojectile(large_ece) 1 0
SSl12 unknown unknown A MD iFlarebase 1 0
SS141 2197436.51 6124940.84 A MD MD 1 0
SS142 2197168.04 6124877.04 A MD MD 1 0
SS143 2197086.40 6124815.06 A MD MD 1 0
SS144 2196788.52 6124827.55 A MD MD 1 0
SS145 2196778.69 6124787.65 A MD MD 1 0
SS146 2196670.16 6124749.38 A MD MD 1 0
SS147 2196630.14 6124732.19 A MD MD 1 0
SS148 2196607.65 6124759.36 A MD MD 1 0
SS149 2196540.55 6124776.17 A MD MD 1 0
SS150 2196481.72 6124766.28 A MD MD 1 0
SS151 2196434.49 6124797.13 A MD MD 1 0
SS152 2196541.32 6124818.47 A MD MD 1 0
SS153 2196492.16 6124642.26 A MD MD 1 0

_ =_) Ss15S5$154 2196450.921696483.326124640.066124852.35_ MMDD MMDD I _
_ ---'/ SS156 2196364.45 6124613.12 A MD MD 1 0

SS157 2196276.23 6124577.54 A MD MD 1 0
SS158 2195936A2 6124440.10 A MD MD 1 0
SS159 2195950,72 6124513.83 A MD MD 1 0
SS160 2196169.07 6124585.82 A MD MD 1 0
SS161 2196841.68 6124855.19 A MD MD 1 0
SS162 2197414.81 6124948.58 A MD MD 1 0
SS163 2196266.28 612447326 A MD MD 1 0
SS165 2196652.17 6124645.54 A MD MD 1 0
SS167 2196739.37 6124648.72 A MD MD 1 0
SS168 2196771.26 6124667.70 A MD MD 1 0
SS170 2196817.58 6124687.20 A MD MD 1 0
SS171 2196835.34 6124709.55 A MD MD 1 0
SS172 2196867.31 6124701.72 A MD MD 1 0
SS173 2196887.58 6124717.51 A MD MD 1 0
SS174 2196916.18 6124689.61 A MD MD 1 0
SS175 2196902.99 6124729.03 A MD MD 1 0
SS176 2196935.05 6124719.89 A MD MD 1 0
SS177 2196983.86 6124710.53 A MD MD 1 0
SS179 2197191.07 6124781.53 A MD MD 1 0
SS180 2197244.91 6124791.56 A MD MD 1 0
SS181 2197379.49 6124828.19 A MD MD 1 0
SS182 2197469.85 6124864.82 A MD MD 1 0
SS183 2197519.06 6124870,11 A MD MD 1 0
SS184 2197611.75 6124903.36 A MD MD 1 0
SS185 2197569.22 6124950.61 A MD MD 1 0
SS186 2197550.48 6124878.43 A MD MD 1 0
SS187 2197296.28 6124862.77 A MD MD 1 0
SS188 2197262.17 6124857.25 A MD MD 1 0
SS189 2197168.55 6124811.98 A MD MD 1 0
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Table C-4: Results of MuniUons and Explosives of Concern Range InvesUgaBon, El Toro Site 1, Range Perimeter

De_h
_d Iden_fier Nodh_g Easting ffem Type Description Quanti_ Onchesbgs)

SS190 2197151_5 612481_22 A MD MD 1 0
SS191 2197106.74 612480_64 A MD MD 1 0
SS192 219710_17 612478_86 A MD MD _ 1 0
SS193 2197073_0 612479_15 A MD MD 1 0
SS194 2197060A0 6124768A7 A MD MD 1 0
SS195 2196994_8 612475_32 A MD MD 1 0
SS196 2196953.57 6124760A0 A MD MD 1 0
SS197 2196858.98 612474_41 A MD MD 1 0
SS198 2196800.53 6124724.14 A MD MD 1 0
SS199 2196774A2 6124736.60 A MD MD 1 0
SS200 2196667.59 6124710.77 A MD MD 1 0
SS201 2196779.11 612469_79 A MD MD 1 0
SS202 219675832 6124688.33 A MD MD 1 0
SS203 219664_36 6124665_3 A MD MD 1 0
SS204 2196605.71 612465_84 A MD MD 1 0
SS205 219662_33 6124672_7 A MD MD 1 0
SS206 2196581_8 612461_29 A MD MD 1 0
SS207 219657_07 6124653_0 A MD MD 1 0
SS208 2196554_3 6124611.13 A MD MD 1 0
SS209 219652_30 612463033 A MD MD 1 0
SS210 219641_26 6124554_2 A MD MD 1 0
SS211 219636_55 612451_80 A MD MD 1 0
SS212 219633_83 612453_34 A MD MD 1 0
SS213 2196335.24 612450_55 A MD MD 1 0
SS214 2196273.77 612451_55 A MD MD 1 0
SS215 219641_03 612465_41 A MD MD 1 0
SS216 2196393.55 6124744.64 A MD MD 1 0
SS217 2196373A1 612475_33 A MD MD 1 0

_ _-j_ SS219SS220SS218 2196450_5219648_622196507"706124641_06124861_1612479_67AAA MDMDMD!MDMDMD 111 000
SS221 219666_19 6124799_5 A MD _MD 1 0

Total MEC recovered during field inves_ga_on: 0
Total MD recovered during field inves_gaUon: 176
Total Non-MEC scrap recovered during field invesBga_on: 49
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EARTH TECH DEMOLITION SHOT RECORD/_,,_. /

Sffe Nam_Lo_n: El Toro Sffe 1 Date: 4/4/2002

Shot _n (OB_D Range or Gdd No.): Dem_on Su_sor: State Ucense # _ ap_ca_:

No_hern Range Buzz Ba_on 8274
Type _ UXO_E Deemed, VeXed, or Burned: Fidng M_hod: _me of Shot

_on and D_an_ _ Nea_ B_n_ Road, U_ Un_ _: Temp: 70 _nd Di_/Speed: S-N @ 5 mph
776 Feet Ce_ng: C_ar _ouds/$ Sum Sun_

Type and Amou_ of Taming Used: Mat or O_er Prote_n Used (li_:

_O Sandbags IAWArmy Eng_eedng Spe_fications N/A
Seism_rap_So_d LevelMeterUsed: Yes_ No _ Read_g_Resu,s: /IO _ # _ (15_)

Dem_on M_eda_ Used

D_on Amou_ D_on Amou_

_ LBBoosterCha_e _ _ _me Fuze

DetCo_ _mnch Un@ ]_ _ Squibs

DetCo_ _ain Un@_ _ _ _ _ _MSmokel_s Powder

ec=.c (=) Compo.e
_Detonator/_ _ _ _ _her Oi_

Ce_fica_on

___p_i__2_:used_n; p_h= _e UXO_E I_ed we_Date:mndemd4_002ineWdestr_ed.

Sffe Name_o_n: Da_: 4_002
EIToroS_ 1 _ _ _ _,___& __
Sh_ Lo_on _B_D Range or Gdd NoO: Dem_on Supe_so_ _e _cense # Of_i_:

No_hern Range Bu_ Ba_on 8274
_pe _ UX_OE DestroY, VeXed, or Burned: Fidng Method: _me of Sh_

(I) _ _i __ Ele_dc I_0
_m_on and D_tance to Neam_ BuiM_g, Road, U_y Une, eta: Temp: 70 _ _S_: _N @ 5 m_
776 FEET C_l_g: Clear C_ud_$ Sdn: Sunny

Type andAmou_ _ Taming Used: Mat or Other _e_on Used Oi_:

_ _ _Sa_bags lAW Army Engineering Spedfic_ns N_
S_smogmph_ I Sound Level M_er Us_: Yes [] No [] Rea_Res_

Demo_on M_ed_s Used
Des_on Amou_ Des_on Amou_

¾ LB BoosterCha_e _ Time Fuze
Det Co_ _mnch Un_ _ tO _ Squibs
Det Cord _ain Un_ _ _ac_Smok_ess Powder
Non-_ectdc Detonator Two Compone_
Non-El Detonator _r Oi_

Ce_fic_ion

Is_n_umCe__ _e ex_os_es ,_ WemofDem_ff_n Su_sor: u___d that_e oXeYE I_wereDate: 4_002renderedineWdest_.



EARTH TECH DEMOUTION SHOT RECORD/.._.._

Sffe Nam_n: El Toro S_e 1 Date: 4/4/2002

Shot _n _B_D Range or Gdd No.): Dem_ Su_M_ S_ Ucense # Ofap_e):

No_hern Range Buzz Ba_on 8274
T_e _ UX_OE De_yed, VeXed, or Bume_ _dng M_ho_ _me of Shok

_ and D_tance to Neam_ B_g, Road, UtilityUne, eta: Temp: 70 _nd Di_/Speed: S-N @ 5 mph
776 Feet C_l_g: Clear _ouds/$ Sum Sunny

Type andAmou_ _ Taming Used: Mat or Other Pm_on Used (_:

__ Sandbags lAW Army Engineering Spedfications N/A
S_smogmp_Sound Lev_ Meter Used: Yes_ No _ Rea_ng_ResuRs:

Dem_on Mateda_ Used

D_on Amou_ D_on Amou_

_ LB BoosterCha_e _ _me Fuze

D_ Cord _mnch Une) _ _ _ Squibs
D_ Co_ (M_n Un_ B_cWSmok_ess Powd_

Electdc Detonator Two Compone_

Non-El Detonator Other Oi_

Ce_fi_n

I _ '_'S__::_;e_:_;:used ___ __he UXO/OE _d wemDa_:mndemd4_002_eWdestrOy_"

_ S_eNam_Lo_: Da_: 4/4/2002
El Toro S_e 1 _ _ &,_,__ $_o_
Shot _n _OD Range or Grid No0: Dem_on Su_r State U_e # _ a_:

Noffhern Range Buzz Ba_on 8274

_p_i____t___2Z__ a ElectdcFi,ngM_hod: _me,=_ofS,o_
Dim_n and D_an_ _ N_m_ B_b_g, Road, U_I_ Un_ _: Temp: 70 _nd Din/Speed: _N @ 5 mph
776 FEET C_l_g: Clear C_uds/$ Sun: Sun_

Type and]_oAmou__TamOngsandbags iAwUsed:ArmyEngNeedng S_ed_cations I Ma_orN/N other pm_e_n used 0_s_):
S_smog_ph_ / Sound LevN M_er Used: Yes _ No _ Reading_Resu_s:

Dem_on M_ed_s Used
D_on Amou_ D_on Amou_

_ LB Boo_er Cha_e _ }_ _me Fuze
Bet Co_ (B_nch _n_ _/_ _ _ Squibs

Det Cord _ _f_ $_ _ /D _ _ _ac_Smok_ess Powder
Nom_e_dc D_on_or Two Compone_
Non-_ Detonator _her (li_

Ce_fica_on

_a_ft_lt_i_ u_nte_d__ the _E ,listed_d ered ineWde_yed"

E _ R _ H _



EARTH TECH DEMOUTION SHOT RECOI_¢a_,_ I 9F 1
S_e Nam_Lo_n: ElToro Site 1 Date:4/4/2002

- Shot _c_on _OD Range orGdd NoO: Dem_ Su_c S_ Ucense# _ ap_:

No_hernRange BuzzBa_on 8274

Type _ UX_OE Destr_ed, VeXed, or Burned: _o _,_--_ _ff.J_'_M/',Z:) _dng M_hod: _me _ Sho_

Dire_i_an/_'dD_istan_/ce/_to_NNear_ee?t_uild_i_g,_oa'_d,'_UUtili__ne,/{:_l_'__et_: Temp:E_C70 _nd _Speed:'_ _S_ @5m_
776 Feet C_ng: Clear C_uds_ Sun: Sunny

Type and Am_ _Tam_ Used: Mat or Other Pm_on Used Ois_:

__ Sandbags IAWArmy Eng_eedng Spe_fications N/A
Seismographi_Sou_ Lev_ MeterUsed: Yes_ No _ Read_gs/Resu_ __

Dem_on M_ed_s Used

D_on Amou_ D_n Amou_

_ LBBOO_ Cha_e _ _
_me Fuze

D_C_d_m_hUn_ ___ I_ _ Squibs

D_ Co_ (M_n Un_ /_ _ B_c_Smok_ess Powder

_e_dc D_on_or _ _ __ (_ Two Compone_
Non-El D_ona_r Other Oi_

Ce_fi_n

Is__p__rO_:US__d__ the UXO/OE ,_ed wemDate:_ndered4_002ineWdestroyed.

\__ s_eEIToroName_n:s_e1 _ oF _ _L_o_ _ __ I D=e:4_002

No_hernShOt_=tion @_OORange Range or Gdd No.): I Dem°l_°nBu_Ba_°nSUpe_°c I_ate8274Ucense# Of_Ni_b_:

_ _ UX_OE0 ) _'/ __De_, Vem_ or_r_Bumed: FidngElectdcMe_°d: I_mel_°f Sho_
_m_on and Distanceto Neam_ B_g, Road, Ufili_ Une, eta: Temp: 70 _ _S_: S-N @ 5 mph
776 FEET C_ng: Clear Cloud_ Sun: Sunny

_ and__Amou_ofTamNngsandbags lAW _myused: Engineering S__ons I MatN_°rO_er Pm_on Used0i_:
S_smogmph_ I Sound Level M_er Used: Yes [] No [] t Read_g_Res_:

Dem_on M_eda_ Used
Descd_on Amou_ Des_on Amou_

¾ LB Booster Cha_e (_ _me Fuze

Det Co_ (Branch Un_ _ _ _ Squibs
Det Cord (Main Un_ BlacWSmokelessPowder
Non-_e_dc D_ona_r Two Component
Non-B D_onmor _her Oi_

Ce_fi_n

S_n_u_lce_ thatoftheDemN_oneXp!°siveslistedWe_s_e_so_ us__ _ _e UXO/OE I_dwe_Date: 4_002rendered ine_destrOy_"



O UNCOLNT'ELEPHONE_IR6)_AUFoRNBIAOX31_9 _5648 I O._i_BI,LLuSFTR_GHiT_.-,_LADING 11_

DynoNobelDistributor _N__E

SOLD SHP

m E_RTH TECH_ INC m EARTH T_CH, INC
ATTN: PHILLIP L. UFKES ATTN: BUZZ BARTON

_461 _AST COOLEY DRIVE _L TORO MARINE BASE

COLTON, CA 92324 IRVINE, CA '<ORANGE C_UNTY)

AT_ _: CIO ALPHA EXP AT_ 9CA006!9_ _×o_r_tion: _3!_I!OS

ORDERN_ ORDER_E _. p_ o_Rc_E S_P _A S_P_E ROUTE

_!613 0_104/02 ETE300! RC PER BUZZ ALPHA TRUCK 04104/02

BOOSTERS, WITHOUTDETONATORS 1.1D UN00_2 II CS i
ERB 112

. 65/CS

EA .65 Lot 14NOOIJi CAST BOGSTER D35 3/4# CS ._:i,_...

CORD, DETONATING, FLEXIBLE I. ID UN0065 II CS _:;._-"-I---
ERG 112

FT 2,000 Lot 29MYO/GI REINFORCE_ PRIMACORD 50GR CS I

,DETONATORS, ELECTRIC FOR BLASTING 1.4B UNg255 I! CS (' 1

EA _5 Lot _o_AO_Pi =L=C _JP_R l_ _ CQ

I HR 8 *DELCH DELIVEg¥ CHARGE HR ,8

I HR _ 6 '_TA_DflY _ / DRIV_ STAHDBY CHARGES HR 6
I EHERGENCY CONTACT:

_ _CER__EABOVE NAMEDM_E_ALS ARE , _ _ ,' _

• PROPER_ C_S_RED DESCRBED _C_GED MARKEDAND R=CB=VEDBY _)L_ t _ /-_'_-'
[___Z_Z _BELED ANDARE_ _ROPERCON_ONFOR_RANSPO_A_ON :_:_" FJ'"FEDERALUCENSENO.9CAO15269H11327 _ ....

'._[HA_MA_U_N_HMX35151 OF_NSPORTA_OF_ORALPHADYNONOBEL_By____.._ D_ _l_ I _£_
CUSTOMERCOPY



Attachment E
Mun_ons and Explosivesof Concern RiskEvalua_on

Workshee_





OE Hazard Type = 5 1) E_Ms_ s_sm_e _ a_d_ ve_ _ ex_emdy mX A_uM Dam
_sen_five _OD Ch_ 1 D_s 1.5_d 1._ _

B_t P_nfl
_ M_e_e fi_ _ bh_ _ _ (1_ -- _d_
_ M_s fi_ _r bh_ _ _em (1.3)

_ N_s e_n, _ _g (1_

Fu_ng = 1 1) No_d _w s_fi_i_ _X AcmM Dam

_ F_ _i_ __ B_t Pm_sfionM

J_e_

Amoum of 1) < 0.5 pound __X AcmM Dam

_En_gefi(ICmpa_ Scale)M=meH_-- -- _ 0.5 _ 1 pound B_t P_nM

3) 1 _ 10 Foun_ _dgment

_ 10 to 100 pounds

5) > 100poun_

U_ _ove scores to #ve an 1) Overall OE H_d = 1, E_etic MmefiM _ 3
OverMl Hazard Score: 5

_ Overall OE H_ard 5 2, E_etic MmefiM G 4

_ O_mH OE H=ard _ 3, Ene_efic MmefiM G 5

_ O_mH OE H_a_ G 4, E_efic M_efifl _ 5

_ O_rall OE H_a_ 5 5, E_etic MMefiM _ 5

(Overall OE Hazard = OE Hazard Type + Fu_ng
Ma_mum Score = _ MiMmum Sco_ = 1)

_DoD Ammuniti_ _d E_M_s HazardCh_ificm_n Pm_d_: _t T_h_cM B_ DoD 1998
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ASSENT
FrequencyofEn_=2 1) Rare: _ 1 en_month __ Ac_D_a

_ Occas_nM: 2-8 entries/month X Best Pro_s_on_

3) Often: 9-15 en_es_o_h _d_ent

_ Fre_ent: 16-22en_egmo_h

_ Ve_ F_que_: > 22 en_es_on_

_ne en_ =oneperson vis#_ per d_ over course _mon_
regardless of how ma_ entriesper d_)

OE Denfi_ = 1 1) < 2 per ac_ _X Acm_ Dam

_ 2-10 per acre Best Pro_n_

_ 11_0 per acre _d_ent

4) 50-100 peracre

_ > 100perac_
_nfi_ ofAcfi_ = 3 1) Vew Low: < 1 _u_ _d fig_ a_ __ Ac_fl Da_

2) Low: 5 3 ho_s_ay and fi_t ac_ _X Best Pro_nfl

_ Mo_ra_: _ 6 _s_ _d l_ffmoderate activi_ _d_ent

4) H_h: _ 9 _ or modera_ a_y

5) Vew H_h: > 9 _urs/d_ or heavy a_y

" _, Light = walking, h_ & _ watching;
Modera_ = bi_c_ng, horse backriding, e_;
High = _roading _ mo_rized veh_

Po_ab_ = 5 1) Not _b_ _X Acm_ Dam

_ Po_b_ _ mo_fized v_es_ &ew _w Best Pro_nfl

po_b_ -- Jhd_em
_ Po_b_ by 2 adds 0ow poa_fl_

_ Po_b_ by 1 ad_t _erate_ po_b_

_ Pomb_ by a _ _as_ _mb_

Use _ove scores _ _ve an 1) F_quency _ 2, Dens_ 5 2, _ten_ S 4,
Exposure Score: 2 Po_bility _ 4

_ Frequency _ 3, Dens_ 5 3, _tens_ 5 5,
_bility 5 5

3) Frequency 5 4, Dens_ 5 _ hten_ 5 5,
_bility _ 5

_ Frequency 5 5, Dens_ 5 5, _tens_ 5 _
_bility 5 4

5) Frequency 5 5, Dens_ 5 5, _tens_ 5 5,
Po_bili_ _ 5



__j EXPLO_S SAFETY _SK ASSESSMENT
Record _e Acce_ _ AccessOry _ 2, Ove_l H_ _ 3, Exposu_ _ 2
Ove_l H_d, _d
Exposure Sco_s here _d B) Accessibil_ 5 2, Ove_l H_ 5 5, Ex_s_e 5 2 or
use _em to _ve an Access_i_y 5 3, Ove_l H_a_ 5 3, Ex_s_e 5 3

E_osives _ _ _ Acces_ility _ _ Ove_l H_ _ 3, Ex_s_e _ 4 or
scorn: Acce_y _ 3, Over_ H_ _ 5, _s_e _ 3 or

Accesfib_ = 5, Overall Ha=_ _ 3, E_os_e G2 or
Acces_b_ = 5 Acces_ _ _ Ove_l H_ _ 3, E_os_e = 5

Over_ Hazed = 5 _ Acces_ G 4, Ove_l H_rd _ 5, Expos_e _ 4 or
Accesfi_ _ 5, Ove_l H_rd 5 3, Expos_e _ 5

Exposu_ = 2
_ AccesfiM_y _ 5, Ove_l H_rd 5 5, Expos_e G 5

Exp_s_es Sa_ W Ris_ E





OE Hazard Type = 3 1) E_ _ _ a_ ve_ _ ex_em_y mX Ac_M Dam
_s_e _OD C_ 1 D_ 1.5 _d 1._'

B_t Pm_sfionfl

_ Mo_m_ he, _ bh_ _ _m (1_ -- _d_
3) Mass _ _r Ma_ or _em (1.3)

5) M_p_(l.1)
Fu_ng = 1 1) __ _w __ _X AcmM Dam

_ _d _ __ Be_Pm_nM

Amount of 1) < 0.5 pound __X Ac_M Da_

EnergeticMatefi(lMmpa_ScM_ = 1 _ 0.5 _ 1 pound Be_ Pm_nM
3) 1 to I0 pounds Judgme_

_ 10 to 100 pounds

5) > 100 pounds

U_ above sco_s _ _ve an 1) O_erall OE Haza_ = 1, En_g_ie M_efiM _ 3
Overall Hazard Score: 3

_ O_erall OE H_zard _ 2, Ene_efie M_efiM _ 4

_ O_e_ll OE Hazard _ 3, Ene_ M_efiM _ 5

_ O_e_H OE Hazard _ _ Ene_ M_efiM _ 5

_ O_e_H OE Hazard _ 5, Ene_efie M_efiM _ 5

(OverallOEHazard= OEHazardType+ Fu_ng
Ma_mum Score= _ MinimumS_ = 1)

t DoD Ammu_fion and Ex_ H=a_ Cl_fificm_n Pmcedu_s: _ _cM B_ DoD 1998



EXPOSURE ASSESSMENT

Frequency of Entry = 2 1) Rare: _ 1 entry/month __ Actu_ Da_

2) Occafional: 2-8 entries/month mX Best Pro_sfionfl
3) Often: 9-15 entries/month Judgment

4) Frequent:16-22 entries/month

5) Very Frequent:> 22 entries/month

(Oneentry= onepersonvisitingper day overcoupe ofmon_
regardlessqf howmanyentriesper day)

OE Density = 1 1) < 2 per ac_ mX Actu_ Da_

2) 2-10 per acre Best Pro_s_on_
3) 11-50 per acre Judgment

4) 50-100 per acre

5) > 100per acre

lnten_ty of Activity = 3 1) Very _w: < 1hour/dayand light acti_ty __ Actu_ Da_

2) Low: _ 3 hours/dayand Hghtactivity mX Best Pro_n_
3) Moderate: _ 6 hours/day and lighffmoderateactifity Judgment

4) H_h: 5 9 hour/day or moderate acti_ty

5) Very H_h: > 9 hour/day or heavy activity

/-_ (e._, Light = walking,h_ing &birdwatching;
,_ _/ Modera_ = bicyc_ng,hone backriding,etc.;

High= off-roading_ motor_edveh_les)

Portability = 5 1) Not Portab_ __X Actu_ Da_

2) Portab_by mo_fized ve_de_ivestock (very _w Best Pro_n_
portability) -- Judgment

3) Portab_by 2 adults(low portability)

4) Portab_by 1addt (moderate_ portable)

5) Portab_b_ a child (easi_ portabl_

Use above scores to give an 1) Frequency5 2, Den_ty _ 2, Intensity_ 4,
Exposure Score: 2 Portability_ 4

2) Frequency_ 3, Den_ty _ 3, Intensity5 5,
Portability_ 5

3) Frequency_ 4, Density 5 4, Intensity_ 5,
Portability_ 5

4) Frequency5 5, Density _ 5, IntensityS _
Portability_ 4

5) FrequencyS 5, Den_ty _ 5, Intensity S 5,
Portabilit__ 5



_ J _OS_S SAFETY _SK ASSESSMENT
_ _e A_e_ _ A_s_fl_ _ 2, _e_ H_ _ 3, _ _ 2
O_1 _z_, _d _sm
S_s _ _d _e _em _ B) A_bfl_ _ 2, _ H_d _ 5, E_e _ 2 _

_ve an Exp_sNes Sa_ A_fi_ 5 3, _ H_d 5 3, Exposure 5 3

_ _e: _ A__ _ 4, O_1 H_d _ 3, _e _ 4 _
A_fi_ G 3, _11 H_ G 5, _ G 3 _

A_e_b_W = 2 A_fi_ = 5, O_m_ Ha_ _ 3, _ G 2 _
Acc_fiMHW _ 2, _e_ H_ _ 3, Exposure = 5O_1 H_d = 3

_ A_fiM_y _ 4, _e_ H_ _ 5, _sm _ 4 _
E_u_ = 2 A_fiMfi_ 5 5, _e_ H_ _ 3, _sm G 5

_ A_fiMfiW G 5, O_1 H=a_ G 5, Exp_u_ _ 5

ExpM_v_ Sa_ _s_ A



EXPLOSIVES SAFETY RISK TOOL (BUFFER ZONE)
B_ _ in_m_n g_d _m _e _M __ _ P_ Teamcan _w asse_ baseH_ _ _W _ _ _e _e
_How_g w_h_ s_ at the top of each _e and as_gn thefirstscoreth_ ap_ In some c_e_ the scoreat thebosom ofeach
_ w_ _m_ _e _ _e _
ACCESSIBILITY ASSESSMENT

Dep_ B_w Su_ = N_ 1) _10E > 10 _eL _X " Ac_M Dam
_ _IOE>4 _

3) _l OE > 2 _eL __ B_t Pm_nM
_ _IOE _ 1 _ _d_
5) _yOE<l_

M_fion_ = 3 1) Ve_ S_: _ OE _H _g_e __ _mM D_
_ M_r _n: OE not expe_ed m _me

due to __ nml even_ O.g., __ _X Be_ P_sfionM
_o_e_; e_me na_M _ems _D, _madO Ju_em
may cause _fion

3) Mo_m_ _g_: OE m_ s_ _r b_
_d _ fi_ _r t_h _ _m_
events

_ _ _1 _ _ _ s_ce
5) _gMy D_a_c: OE _H s_ce _n _

_c_ng _ew
Levd of Acfi_ 1) No_tms_e: on s_ o_y __. AcmM Dam

. -_ 0_u_ = 3 _ M_ _m _fi_ _ _e _d _ _

\ _ f 3) Mo___ _ 1 _m_ _ _ce _ _X Ju_e_e_P_s_onM
eq_pme_ _ 2 _

_ S_ _m _d __e _
eq_pmem _ 4 _

5) _ _: _d _sm_ m_e _an 4

U_ _e _o_s _ #_ _ 1) De_h = 1, _g_ _ 2, _s_n _ 2

(Conver_on _ we_ed _r _ Dep_ = I, _fion _ 5, _n _ 5 or
d_ w_ _n _d D_ = 2, _n _ 3, M_s_n _ 3

_s_n _ mo_fi_ 3) D_ = 2, _ _ 5, _ _ 5 _
D_ = 3, _n _ 4, _s_n _ 4 _
De_h = 4, _n _ 2, _s_n _ 2

_ D_5__nS5,_n55

5) De_h = 5, _n 55, _s_n _ 5
Note:

_ _ _ D_ b_ed _ _ _ _ _m_n _ _m_m _ _c_Mn _ b_ed



_ OVERALL HAZARD ASSESSMENT

OE Hazard Type = 3 I) Ex_ _mn_ _ a_c_, ve_ _ ex_em_y mX Acm_ Dam
_sens_ve (DOD C_ 1 Divis_ 1.5 and 1._

B_t P_nM

_ Mode_ fire, no M_t _ fragmem (1.4) -- Judgment
3) Mass f_e, minor bM_ _ ffagmem (I._

_ No_m_s expM_o_ fragment producing (1._

5) Mass ex#osion (1.1)

Fu_ng = 1 1) No_d 0ow _ff_ff_ mX AcmM Dam

_ Fuzed (high sen_fi_ty) B_t Pm_s_onM

Judgmem

Amount of 1) < 0.5 pound __X AcmMDa_

Ompa_ ScMOEne_etic M_eHM=1 _ 0.5 to 1 pound B_t Pm_nM
3) 1to I0 poun_ _dgrnent

_ 10to 100poun_

5) > 100pounds
Use _ove sco_s _ _ve an 1) O_mll OE H_a_ = 1, Ene_efic MmefiM_ 3
OverMl Hazard Score: 3

_ O_rall OE H_a_ _ 2, E_etic MmefiM5 4

\ 3) O_rall OE H_a_ _ 3, E_etic MmefiM_ 5

___ _ O_rall OE H_d _ 4, E_etic M_efiM _ 5

I 5) Ove_ OE H_ard _ 5, E_etic MmefiM_ 5

(Overall OE Hazard =OE Hazard Type + Fufing
Maximum Score = 5, MinimumScore = 1)



_ J EXPOSURE ASSESSMENT

Frequency _ E_ = 2 1) Ram: _ 1 _try/month __ Ac_M Da_

_ Occ_n_: 2-8 _/momh __X B_t Pm_n_
3) Often: 9-15 _es/mon_ _dgrnent

_ F_que_: 16-22 en_/mon_

5) Ve_ F_quent: > 22 _/mon_

(Oneent_ = onepe_on visitingper d_ overcourseofmon_
regardless of how ma_ _ p_ day)

OE Den_ = 1 1) < 2 p_ _ _X Ac_ Da_

_ 2-10 per ac_ B_t Pm_n_

3) 11_0 p_ ac_ Judgmem

4) 50-100 per ac_

5) > 100p_ac_

_n_ _Acti_ = 3 I) Ve_ Low: < 1 hob/day and _g_ _fi_ __ Ac_ Da_

_ Low: _ 3 ho_sM_ _d 1_ _tivi_ _X Best Pm_n_
3) MommY: 5 6 hou_ay _d lighffmoderateactivity Judgmem

4) H_h: 5 9 hou_ _ moderate a_fi_

5) Ve_ High: > 9 ho_s_ _ _avy acfifi_

_ _ _, Light = wa_ing, h_ & bird watching;
\_ _) Mo_rate = bi_cling, ho_e _ck riding, e_;

High= o_roading _ mo_riz_ veh_les)

Po_ab_& = 5 1) Not Portab_ _X Ac_ Da_

_ Portab_ by m_ofized ve_de_ves_ck &e_ _w BestPro_n_
portab_ty) -- Judgme_

3) Portab_ by 2 _d_ 0ow portability)

_ Portable by 1 adult (mo_mte_ portabl_

5) Portable by a child _asfly portable)

Use _ove sco_s _ Ove an 1) Frequency 5 Z Densi_ 5 2, htensity 5 _
Exposure Score: 2 Portability_ 4

_ F_quency 5 3, Densi_ _ 3, _ten_y 5 5,
PortabilityS 5

3) F_quency 5 _ Den_ 5 4, _ten_y 5 5,
Portability5 5

_ Frequency_ 5, Density 5 5, _tens_y 5 _
Poa_flity 5 4

5) Frequency5 5, Densi_ 5 5, _tensity _ 5,
Portability_ 5



SAFETY ASSESSMENT
_ _e A_e_b_ _ A_s_ _ 2, O_ H_ _ 3, _m _ 2
O_1 H_M, _d _
S_ms _m _d _e _em _ _ A_s_ _ 2, O_ H_d _ 5, E_ _ 2 _
_ _ _p_N_ Sa_ _ A_s_ 5 3, _ H_d _ 3, _sm _ 3

_e: _ A__ _ 4, _ H_ 5 3, E_e _ 4 _
A_s_ _ 3, _ H_d _ 5, E_e 5 3 _

A_s_ = 2 A_y = 5, O_1 H_ 5 3, _p_e _ 2 _
A_fl_ _ 2, _e_ H_ _ 3, E_ = 5O_r_l H_a_ = 3

_ Acce_fl_y _ 4, _e_ H_ _ 5, Exposure _ 4 or
_sm = 2 A_y _ 5, O_mH H_a_ 5 3, _p_e _ 5

_ A_fi_l_y _ 5, O_mH H_a_ _ 5, Exp_u_ _ 5

E_s_ _ _s_ A

'-._/ 4



' J ELOSIS SAFETY TOOL PEMETE
Based on _rmafion g_hered _om _e _dd _ve_fion, the _ect Team can now assess baseline ex_os_ sa_ _s_ To use the
follow_g wor_hee_ sta_ at the _p of each sc_e and as_gn the first score th_ ap_ In some case_ the score at the bo_om of each
sc_e w_l encompass _ _e scores above iL

ACCESBILITY ASSESSMENT
Dep_ Bdow Sur_ce =N_ 1) _10E > 10_eL __X Ac_fl Da_

2) _IOE>4_eL
3) _10E > 2 _eL Best Pro_s_on_
_ _I OE _ 1_oL Judgmem
5) _yOE <1_o_

M_r_on_ro_n = 3 1) Ve_ S_b_: no OE _H _a_ __ Ac_M Da_
_ Minor _gra_n: OE not expec_d to _grate due

_ _occu_ nam_ evenm _._, _eze-thaw _X Be_ Pro_s_on_
processes); extreme na_al evems _._, _mad_ Judgmem
m_ cause _on

3) Moderate Mi_ation: OE may s_ace over long
period of time an_or t_o_h rec_ nam_
even_

4) S_ificant Mi_a_m Recu_ng _d ex_eme
na_l events will _ OE _ s_ace

5) _g_y D_a_c: OE _H s_ce wi_ first
rec_ review

Levd _A_v_ 1) Non_tms_e: on s_ce o_y __ Ac_ Da_
0_ru_o_ =3 2) Minor _n: active on s_ce and_ h_d

to_ to 1 _ot _X Be_ Pro_n_
/ _ 3) Mo_ra_ _sion: _ound _sm_ance _ _d_ent
\_ equ_mem to 2 _et

_ S_ficam _tmsiom gro_d dis_bance _
equ_mem to 4 _et

5) H_h_ _tmsNe: _ound _sm_ance more th_ 4
_et

Use _ove scoresto _ve _ 1) Dep_ = 1,M_ration _ 2, M_s_n _ 2
Acee_bil_ Score: 2
(Conversion _ w6g_ed _r _ Dep_ = 1,Mi_a_n 5 5, _tms_n _ 5 or
d_ _ _ation _d D_ = 2, Mi_a_n _ 3, Mtms_n _ 3

_s_n as mo_fier_ 3) De_h = 2, Mi_a_n 5 5, _on 5 5 or
Dep_ = 3, Mi_n _ 4, _s_n _ 4 or
De_h = 4, Mi_on 5 2, _tms_n 5 2

_ Dep_ _ _ Mi_a_n _ 5, _n _ 5

5) Dep_ = 5, Migrat_n _ 5, _s_n _ 5
Note:

ActuM Data: Infomation contain_ _ documen_ su_eys or researc_d _cumentat_m Acid Da_ _ bas_ on fact _
collected_om the _eld Mvest_ and _ we_Wd h_er _an BestProfess_nd _dgmenL

Best Professional Judgmen_ Dec_ns based on review_ _ _ailab_ infomation or _cumentat_m _ _c_Mn _ based on
expert_e and experience _ _ a conclus_n rather _an _cL



\ _J OVEL ASSESSMENT
OE Hazard Type =3 l) Ex_os_es substance or a_c_ ve_ or cx_em_y __X ActuMDam

_sens_ve _OD Ch_ 1D_ns 1.5and 1._
Best Pro_nM

_ M_erate fir_ no bh_ or _gmem (1_ -- _d_ent
3) Mass fir_ _nor MasLor fra_ent (1_

_ Non-mass ex_os_ _gmem pro_c_g (1.2)

5) Mass explosion (1.1)

Fu_ng = 1 1) Non-_zed 0ow sen_i_ _X AcmMDam

_ F_ed _gh sens_ Best Pro_nM

J_em

Amount of 1) < 0.5 pound __X Ac_fl Dam

EnergefiCompa_Sc_OM_efifl=1 _ 0.5 to 1pound Best Pro_nfl
3) 1 to 10 pounds Judgmem

_ 10m 100poun_

5) > 100poun_

Use above scores to Ove an 1) Overall OE Haza_ = 1, Ene_etic M_efi_ 5 3
Overa_ Hazard Score: 3

2) Overall OE Hazard _ 2, Ene_ M_efiM _ 4

f _ 3) Ove_ OE Haza_ _ 3, Ene_efic M_efiM _ 5
\ _/ _ Overall OE Hazard _ 4, Ene_ M_efiM _ 5

5) Ove_H OE H_ard _ 5, Ene_etic MmedM _ 5

(Overall OE Hazard = OE Hazard Type + Fu_ng
Mafimum Score = _ Mi_mum Score = 1)

l DoD Ammu_fion and Ex_ofives H_a_ O_fi_on Proce_rem _m _n_M B_MtM, DoD 1998

\_J 2



<J EXPOSURE ASSESSMENT
F_quency of E_ry =2 1) Ram: _ 1entry/month __ Ac_ Da_

_ Occafion_: _8 en_/mon_ __X B_t ProCtorial
3) O_en: 9-15 emfies/mon_ Judgment

_ Frequent: 16-22 en_es/mon_

5) Ve_ F_quent: > 22 en_/mon_

(On _t_ = onepe_ vis_ng per d_ over_u_e ofm_
regardlessof howmany_ p_ day)

OE DenfiU = 1 1) < 2 p_ _ _X Ac_ Da_

_ _10 p_ _ B_t P_n_

3) 11-50 per acre Judgme_

_ 5_100p_m

5) > 100 per _re

ln_n_ ofAcfi_ = 3 1) Ve_ Low: < 1hour/day and lig_ activity __ Acm_ Dam

2) Low: 5 3 ho_day andfight acfifi_ _X Best P_n_
3) Moderat_ 5 6 hobs/day andlighffmodemteactivity Judgment

_ H_h: _ 9 hou_May _ module acfi_

5) Vew H_h: > 9 hou_May _ heavy _tivity

_ _ _ Light= walking,hiking&bird watching;

\ _/_ High =Mo_rate= bi_cling,off_roadin_ _ motorizedveh_les)horsebackriding, etc.;

Po_abili_ = 5 1) Not Portab_ __X Acmfl Dam

2) Portab_ by mo_fized vehicledNestock _e_ low Best Pro_sfion_
portab_ty) -- Judgmem

3) Portab_ by 2 adults (low portab_ty)

_ Portab_ by 1adult (moderatelyportablO

5) Portab_ by a c_ _asily portable)

Use above _o_s _ Ove an 1) F_quency E 2, Denfi_ _ 2, _ten_ 5 4,
Exposure Score: 2 Poaab_ity _ 4

2) Frequency E 3, Denfi_ _ 3, _tensity S 5,
Portab_ 5 5

3) Frequency 5 _ Densi_ 5 _ _tensity 5 5,
Portability 5 5

_ Frequency 5 5, Densi_ 5 5, _tenfi_ _ 4,
Portability _ 4

5) Frequency _ 5, Denfi_ S 5, _tensity _ 5,
Portability _ 5
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1.0 ___d



MCAS El Tom cove_ appm_m_dy 4,738 acms_ Land use around _e MCAS includes
commode, light _du_d_, and msidenti_. MCAS El Tom closed on 2 July 1999, as part of

the Base Re_nmem and Closure (BRAC) AcL

IRP Si_ 1 is _c_ed in _e no_hea_ po_on of MCAS [] Tom in _e _o_il_ of the Santa Ana

Mount_ns (Figure 2). IRP Sire 1 is rimmed wi_in a _but_y canyon of Bo_ego Canyon Wash
at e_v_ns mn_ng flora appm_m_dy 610 to 760 _ above mean sea level (MSL). IRP Si_
1 includes _e Nonhem EOD Range (approximately 737,250 squ_e _et [16.9 acm_) and _e

Sou_em EOD Range _p_o_m_dy 721_00 squ_e _ [16.6 acm_ and dn ap_oximme
4_acm buff_ zone, for a _tal of 73.7 aems (Bechtel, 1995) (Hgum _.

The v_ious enfitonmem_ and consuuaion aaififies will prim_i_ occur in _e ceng_ m_on
of _e _ wi_in b_h _e No,hem and Sou_em EOD Range.

L3 LandUseRestrictions

Previously, IRP Si_ I was g_ng _ be transfe_ed to _e Feder_ Bureau of _v_fig_n (FB_ to
be used _r pu_os_ fimil_ _ n_um _ _e pa_ dem_ifion tmi_ng. The DON was _ann_g to

_low access and use of appm_m_dy 3._ac_s in _e sou_n potion of _e site prior to the
com_etion of the enfimnment_ acfifit_s mq_md under _e Com_ehen_ve Enfimnme_

(-_ Respons_ Compens_n, and Lia_li_ Act (CERCLA_

Cu_entl_ _e po_ons of _e pmp_ will not be transfened and access to the entire pmpe_y
will be ms_c_d un_ _e come.on of _e CERCLA pm_. Then _e no Current plans _

devdop _e pmpe_ Once _e CERCLA process is com_ed and a Record of Deds_n _ in
_aee, options for land Use R_cfions may be im_emen_d,

L4 RemovalDepth
The m_ofi_ of _e _anned en_nment_ acfivi_es will be carded out using anom_y
av_dance _eh_ques 0.e., mofing to _ffem_ locations whenever a magn_ome_r _e_es an

anom_y in a pmeumor sweep of _e _ea pd_ to any s_l penetration_ If any activity sueh as
mad building is required and anom_y av_dance is _a_ construction suppo_ _eh_ques
will be em_oyed to _de encou_edng MEC. Since _e go_ of _e mad b_ing acfifities _

to pmfide a levd surface prior _ _aOng road base m_ed_, _e maximum dep_ of _e mad
con_ucfion actifi_ will be 12 inches bdow ground surfac_ h _ese cases a 2 _ot MEC flee
buffer _rroun_ng and bdow _e construction _o_fim wifl be cm_ed ufing hand hdd

geophyfic_ _mmen_ to inve_a_ subsurface anom_i_ prior to commencement of
contraction. The 2 _ot buffer sugoun_ng the contraction _pd_ will _so be de_ed to 2
_ bdow ground surfae_

_VP'F'_°C_E'FAWes_GTOmOgtDCN_30"F_JIESSWmMES$"_PSi_Md°_1205 1"2 D°c_ne_G°nl_ l_ber913OBm_bnO. _fa_:h_EO0_



1.5 StadandCompletionDates

The aquifer m_in_ groundwamr ffe_ab_U sm_es and groundwater tm_me_ actifities w_l
commence after _e approv_ of _e work _an and will _ke appro_m_dy 1 yem or longer

depen_ng upon _e number of groundw_er _e_ment options ev_u_ed. Road constm_n,
_nce in_lation, and other construction actifities will occur wi_in _ fime_ame and

commence when required by a Task Orden



10 andExp gs

l l Reasonfor MEC

IRP Sire 1 has been used since 1952 as a miHt_y EOD _ng sire and dem_h_n _ning area

_r o_ f_der_ and state agencies (B_htel, 1995).

12 AmountandTypeof MEC
In 2002, EaCh Tech conduced a ch_m_zafion _udy and h_d an_y_s by i_v_y

investigating stat_tic_ fignificant pectins of _e _ur _eas; _e N_em EOD Rang_
Sou_em EOD Rang_ Buffer Zone, and Range Pefim_ (Earth Tech, 200_. Them

_vest_ation mve_ed _e pm_nce of the f01_wing 4 imms _ MEC in _e North_nRange:

• 1 _ex_e_shaped charge;
• 24_mm cmtfidge palmer
• l_-lb Smokd_s powden

The ma_mum dep_ of MEC scrap was 96 inches _elow ground _fface at one of _e dem_ifion

_. No MEC w_ encounmmd _ any of _e o_er _me sims.

_ A_o_ing to Earth Tech study, the exp_ves s_eU risk at IRP Sire 1 was assessed as moderate

to high. They concluded _m due to _e pomnfi_ _r buried MEC, them is an dev_ed risk
present in _e No_hern EOD Range. There is a _ightly devmed risk _r buried NIECwithin _e
Southern EOD Range Caused by the p_enfi_ _r Ec_omm It was d_mined _ _e sire was
adequ_dy ch_a_ized and no ad_t_n_ ev_u_n was require&

_3 Munitionswith theGreatestFragmentationOis_nce(MGFD)
Archiv_ mc_ds do not com_e_ idenfi_ _e mu_tions w_ch were used fbr EOD _ng
b_ the stand_d _fing caps, d_onating emd, donor ex_ofiv_ such _ _Rmtoluene

(TNT) _oek_ and v_ious shape chugs. HoweveL it w_ and is common practice _ put of
EOD dem_on tr_ng to use proj_files as tmge_ _r various EOD m_s and ex_ofive

techniques such as countereharging wi_ C4 demdit_n chmg_ or pene_ating _e proj_e wi_
a fle_ne_ or _her type _ape ch_ge. Th_e_re, _e l_g_t _agmenting ex_ofive _at cou_
m_ona_y be em_oyed in EOD tmi_ng would be a 5_nch 54 ember high ex_ofive (HE)

_ecti_ wi_ 7.59 Ib net ex_ofive w_ght. This would be on _e m_n of u_s _r
_ng because of i_ siz_ but would be wi_in _e range _mit p_am_e_s and _em_m is
cons_emd posfibl_ From the Department of De_e Ex_ofive Sge_ Boa_ (DDESB)

Techn_M Pamphlet (TP) 16, Appen_x B, Page B1, an 5qnch 54 c_er Mk 41 _ecti_ has a
haz_dous fragmentation _ance of 358 _et wh_h con_rms to _e requirement to m_m_n

MWP_IPmolEEAWosi_'TO_O91DCN_ _ .F_ ESS1F_E_.lRl_e ! _32_ 2-1 D°_ C°NmlN_r'ber_R_O__rc b__



exposu_ of no mo_e than 1 fragment per 600 square _et for an acOde_n_ntion_
detonation. The_fo_, an Ex_ofive Sa_ Quantity-Distance (ESQD) will be establ_hed at t_s

distance suHoun_ng any work sire or acfifi_ (Figu_ 3). Even though wink acfififies will occur
at _fidu_ meas wi_in _e Noahem and Sou_ern EOD Range_ the over_l work sire will be

defined to encompass _e entire Nor_em and Sou_em EOD Ranges. g a larger munition is
encountered an amendme_ _ _is ESS will be mques_d and the ESQD mottled accotd_y.



_0 _st L_e_unitions Migration

Given the Southern C_ifomia location of this sire, frost line is not an issue. Howeve_ during
heavy r_ns some movement of MEC could occu_



• 0 Clearae

It is not _e in_nt to e_ct a _mov_ a_n at _P sire I. R_her _e o_e_ive i_ to ensure _at

_1 Hazardous and _e Wasm (_) assorted a_s such a Soil _m_ _Hin_ and
minor __n such as _nce _p_r and road m_n_nance me conduced in a sa_ mann_ by

ap_ng _e appmpfia_ __y av_danc_ and con_m_n suppo_ _chn_ues
ap_oprime to _e specific rusk to be execu_d. Me_o_ to be em_oyed am described in the

subsequent sub p_a_ap_. Active du_ EOD pe_onn_ will be mque_ed to _cov_ or _move
any MEC or _ie m_eriM encoun_d whenever such _ch_ques _ ap_ied _d expose
such an i_m_ _e _spon_ng EOD team p_nt of contact _r MCAS El Tom is _e 71_ EOD

_am, _O. Box 6376, San Diegm C_i_mia _1%55_850_.

The entire _nge perime_r is encomp_sed by a _nce and access to _e si_ is conR_ at the
_u_em end of _P Si_ 1 by a locked g_e. Du_ng any MEC_nom_y av_dance or

cons_ucfion suppo_ a_ UXO teams _11 be _lowed into _e sire and a pe_on will be
s_io_d at _e gme to prevent non-e_enfi_ pe_onn_ _m en_ring _e si_. It is anfi_p_ed
th_ only one task or a_i_ will commence at any _ven time. ff it is n_s_y to pe_

m_fip_ ms_ during a _ven period, _e ESQD distance of 358 _et _11 ap_ ff this _ance
can not be met, one acfi_ will be dd_ed until _e o_er finishes and _ose p_sonnd h_e
moved f_ enough away or have leR _e M_.

_1 MEC/An_a_ A__e
_e _ m_ _ H_ _d supp_t wou_ be _ _o_ _ MEC or a _u_

anom_y _ could be MEC. Unex_oded o_nance _X_ _d_s _11 p_fide escoR _r

pe_onn_ ff_Mfing _e si_ and will d_inea_ using _pe or _n flags, s_ _avd routes _r
pe_onnd and ve_c_s. For _nce po_s, borings, walls, and s_l s_ng a_ti_, anom_y
av_dance _chn_u_ _11 be _ie& _e _d_ _chn_ues _at _11 be _d _r each
_pe of _m_ _d _e described in _e U_d S_es _ En_needng _d Suppo_
_me_ Hun_fifle _S_S_) En_needng Pamp_ (_) 75-1-2, _C Supp_ During H_
and C_s_ A_fi_s _S_ 20_). _e fi_i_ work _an generated _r each

a_ifi_ _11 dd_e_e _e spedfie _chn_ues to be imp_men_d. _ gen_, a UXO Te_ _11

pm_ a _su_ surfhce sweep _ded by hand-hdd magnewme_ _ _e __ __
and with an __ 2-_ot _r _u_ the pedme_ _y _ M_ _ _1 be _moved

_d any suite MEC encoun_d _11 be m_ed _ a _d _n flag _d _five du_ EOD wifl
be co_a_ed to _spon& Be_e ground _u_ is _we_ UXO _ch_dans will use h_d
h_d magnmome_ _ng at _e suite _d __ eve_ two _et to de_ct _y m_
anom_ Afi_ vedfic_n _at no anom_s me p_ _c_ will continue _r _e next

_._A W_ _ _ "F_ E_ E__IR_el __ 4-1 _ _'_1=_o__ _ _



two Rot until the depW of desire g_und _t_i_ is achieved. If an anom_y is de_c_d a
new si_ must be chosen no closer Man 5 _et.

_2 _o_ _r __c_n S_o_
_ those cues wh_e moveme_ to a new si_ is not pos_bl_ UXO con_cfion support

_chn_ues _11 be em_oyed in acc_dance wiWUSAESCH EP 75-1-2. This _I1 ent_l Mesame
basic pmc_s as anom_y _dm_ wiW the __ W_ any anom_y encoun_d will be

invesfig_ed by _e _o_e_ UXO team. g MEC is encoun_d wh_h possess en_g_
m_ed_, a_ve du_ _ EOD pe_onnd will be _eque_ed to _spond and di_o_ of the

i_m. _ey will _llow _e __ pm_du_s cont_ned in _e J_nt Se_ce EOD 60 Series
_b_ _s_m _r th_ _fidu_ mu_tion.

• 3 _h_l _s_m_
The UXO te_s will utilize Schons_ GA-52CX or GA-72CD magn_om_e_ or equiv_enL

These magn_om_e_ will be oper_ed in accordance _M We mmu_u_ op_g
i__s. A_on_ a magne_m_er test _ot will be _t_li_ed _d utilized to ensure
Wat We magn_ome_ffs) me _ncfio_ng properly _ior _ e_h us_

Any MEC sc_p e__ _11 be W_y _a_d by boM UXO _n_s and _aced in
a _ cont_ne_ The _ co_ner wHl be locked _t_n Building 795 wh_h is located

_ong We e_tem bo_er of _P Si_ 1 in the SouWem EOD Rang_ As _i_d by the

D_mmem of De_n_ _OD) 416ff21-m-1, the Shaw senior UXO _mr__) and a
gov_nmem mp__ will bow sign _e DD 1348-1A _, wh_h will contort We

_emem '_his ce_fi_ _d verifies Mat _e A_u_, Ex_ofiv_, & D_mus A_des
(_A) Reddu_ Range Refidue _r Ex_odve _m__ Pmpe_y lis_d has been 100-

peseta prepay inspected and to We best of our _o_ and b_e_ _ _e_ and_r _e of
ex_odves _ oW_ dm_m_ ma_d_sY _fim_d_ We ser_ _H be sent to a smear (_
_n_, who w_ _ofide a _t_r __ _c_pt _d _.



• 0 nical Suppod

The UXO Team ov_se_ng _e vmious acfi_fies will be comprised of a minimum of two UXO

_chn_ns qu_ified in accordance wi_ USAESCH EP 1110-1-18 and lis_d in _e Hums_l_
UXO _chn_n credenfi_s database. The U_d St_es Army EOD units under the oper_nM

control of _e 52nd Ordnance G_up at Fo_t Gillem, Geor_a will be used to pro_de EOD

support. The _spon_ng EOD _am p_nt of contact _r MCAS El Toro is _e 71_ _EOD Team,
_O. Box 6376, San Diego, C_ifornia (619-553-850_.

I_YP'F"_Pr°_EFAWesl_I'O_Og_DCN_ "RnaIESS'_-x_ESS"IRPS_f¢I d°_32_ _'1 D°cum_lContndNumbergl3OR_,_onO. g_,u_,hL 2005



DON and base pe_onnel have been involved wi_ _e planning and procedu_s to be em_oyed.
Regul_oty pmfies inv_ved with _e en_ronment_ issues at IRP Si_, 1 have been notified as _

• e si_ status. No pu_ inv_veme_ is _quked.



Sever_ maps have been m_mnced __t and included at _e back of _e _m_t. The

figures include a _li_ _c_n map _gum 1), a _m _an show_g the Nor_n and Sou_em
EOD Rang_ where _e work a_i_fies will occur (_gum 2), and a figure ind_ing _e

m_imum ESQD Ares _om _e pefim_er of the work sire (No_h_n and Sou_n EOD Ran_
fbr an u_nmnfion_ _mn_ of _e MG_ _gum 3). The _a sunounding _P Sire I was

p_ of a ___ _ns_r to _e _de_ A_ion Agenc_ The bulk of _e _ea is
managed _r _e _der_ Afimion A_ncy by _e Unimd States Nsh and Wi_i_ Se_i_s as a

C_i_m_ Gn_c_cher H_i_. The _li_ cunenfly _et_ns possession _d co_ml of _P Site
1.



&O __es

Magazines will not be _equired at _e sire and none are encumbe_d by the ESQD of the si_.



_0 Am__ and_c_

Any _equired changes will be im_emen_d in accordance wi_ MCO P8020.10B, Appen_x E
(DON, 2004).
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I_11P_r 60160_10B I11_I_ 875_07 9_3"9 10_ 100_ ' 41500_7 74_ 106_ 42120_UJ 854_ 9_ 6390_3 643_08LU 7_ 855_ 1_6'9

1,2,3,8,7,SJ.-lexac_k_odibenz_fman............. 8290-- _G_I(_---_ NA NA NA I_ NA NA NA _0472 NA _044 NA NA NA NA

NA







1,2.3,7,8,9-H exachlmodiben_-P-O_xin 8290 NGrKG NA NA NA IdA NA NA NA NA

N_



l,l-Dic_loroet_ 8260B ug/k_ 56 U 93 U 7.1U 5.1 U 5.6 U 6.5 U 7.2 U 4.9 U 8.9 U _ 7 U 7_ U 7.5 U 6.8 U 88 U 4.? U 4.6 U

1.2-Dichk_oet_ 82_B u_k_ 5.6 U 9.3 U 7.1U 5.1 U 5.6 U 6.5 U _ 7.2 U 4.9 U 8.9 U 7 U 7.8 U 7.5 U 6.8 U 8.8 U 4.7 U 4.6 U

! ,2-Dich_o¢o_opa_ 82_0B u_k_ 5.6 U 9.3 U 7.1U 51 U 5.6 U 6.5 U ; 7.2 U 4.9 U 8.9 U 7 U 7.8 U 7.5 U 6.8 U 8.8 U 4.7 U 4.6 U













_aKo_ Teba_(xide 8_05 u_k 9 4,9 U 94 U 12U 1_ U 10U 10U 5,7U 99 U 82 U 83 U
C hlomben_ene 8260_ u_k_ 4.9 U S.4 U 12U 1! U 10U 10_ 5.7U 5 U 7.3U 4.5 U 9.S U 8.2 U 9.4_ 8.3 U 4.8 U
C hlomd_romo_e_a_ 8260B ! u_k_ 4.9U 9.4U 12U I_U 10U 10U 5,7U SU 7.3U 4.5U 9.9U 8.2U 9.4U 8.3U 4,8U

Chbmeiha_ 8260B i u_kg 4.9 U 9.4 U 12U 11 U 10U 10U 5.7U 5 U 7.3 U 4,5 U 9.9 U 8.2 U 9.4U 8,3 U 4.8 U
Chloroform 8260B ' u_/kg 4,9 U 94 U 12U 11 U 10U 10U 5,7U 5 U 1,3U 4,5 U 9,9 U 8.2 U 9,4U 8,3 U 4,8 U
Chlommema_ 82608 u_kg 4.9 U 9.4 U 12U 11 U 10U 10U 5.7U 5 U 7.3U 4.5 U 9.9 U 82 U 9.4U 8.3 U 4.8 U

C_l.2_<:hlo_oet hene 8260B u_/_g 4,9 U 9,4 U 12U 11 U 10U 10U 5,7U 5 U 7,3 U 4,5 U g9 U 8.2 U 9,4U 83 U 4,8 U
C_1_3-0_hlo_ 8260B u_g 4,9 U g,4 U 12U 11 U 10U t0 U 5,7U 5 U 7_3U 4,5 U 99 U 82 U 9.4U 8,3 U 4,8 U

D_lorodifluo(o_e_a ne 82_0B u_)/kg NA NA NA NA NA NA _ NA NA NA NA NA NA NA NA
DEs_proWI_h_" 82_0B u_kg NA NA NA N& NA NA h_. NA NA NA N& NA NA NA NA

E_),lbe_ze_e 82_0B u_ 4.9 U 9,4 U 12U 11 U 10U 10U 5.7 U 5 U 7.3 U 4,5 U 9,9 U 8,2U 9,4U 8,3 U 4,8 U
Met_ Tedium1 Eth_ 82_)B u_g NA NA NA NA NA NA NA N_, NA NA NA NA NA IdA NA

Me_ _1o_ 82_0B u_./k_ 49 U 9.4 U t2 U 11 U 10U 10 U 57 U 5 U 7.3 u 4.5 U gg U 8.2 U 9.4 u 8.3 U 48 u
propane.2_l_2-Met h_4- 82_0B u_kg k_A NA NA NA NA NA NA N_ NA NA HA NA NA NA NA
St_ene 8260B u_k_ 4.9U 94U 12U 11 U 10U 10U 5.7U , 5U 7.3U 4.5U 9.9U 8.2U 9.4U 8.3U 4.8U
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Tab_ E.5. Site I RI Tier III-A Investigation Soil Analytical Resu ts

An_e JAn_icalM_hod J Units 15 fe_Ixj0 s1"BHOL1E207 J l0_b_0 s1-BHOL1E208 1105i_eBe2ii1_sI 15 feet bcjs_u0 p)1-BHOL1E210 J2:i_Be2iil_s J205i_eii19s J3_i_Be2i_b_s 1305i_Be2!ilgs
VOCs

1,1_ _-Tetmchloroe_ane 8260B ug__ 1100 U 1100 U 1100 U 1100 U 1200 U _6 U _5 U _1 U
1,1,1-Tdchloroe_ane 8260B ug_9 1100 U 1100 U 1100 U 1100 U 1200 U _6 U _5 U _1 U
1,1,2,2-Tetrachloroe_ano 8260B ug_g 1100 U 1100 U 1100 U 1100 U 1200 U _6 U _5 U _1 U
1,1_-Tdch_ro-12_-Trifluoroethane 8280B ug_g 1100 U 1100 U 1100 U 1100 U 1200 U _6 U 5_ U _1 U

1,1_-Tdch_roe_ane 8260B ug_g 1100 U 1100 U 1100 U 1100 U 1200 U _6 U _5 U _1 U

1,1-Dichloroe_ane 8260S ugh9 1100 U 1100 U 1100 U 1100 U 1200 U _6 U _5 U _1 U
1,1-Dichloroe_ene 8260B ug_g 1100 U 1100 U 1100 U 1100 U 1200 U _6 U 5_ U _1 U
1,2-Dichloroe_ane 8260B ug_ 1100 U 1100 U 1100 U 1100 U 1200 U _6 U 5_ U _1 U
l_-Dlch_ropmpane 8260B ug_g 1100 U 1100 U 1100 U 1100 U 1200 U _6 U 5_ U _1 U

l_-Dichlor_mfluome_ane 8260B ug_g 1100 U 1100 U 1100 U 1100 U 1200 U _6 UJ 5_ UJ _1 UJ
2-Bu_nons 8260B ug_g 22000 U 22000 U 22000 U 22000 U 23000 U 130 U 110 U 100 U
2-Hexanone 8260B ug_g 11000 U 11000 U 11000 U 11000 U 12000 U 66 U 55 U 51 U

4-Me_-2-Pen_none 8260B ug_g 11000 U 11000 U 11000 U 11000 U 12000 U 66 U 55 U 51 U
Ace_ne 8260B ug_g 22000 U 22000 U 22000 U 22000 U 23000 U 130 U 110 U 100 U

Benzene 8260B u_k 9 1100 U 1100 U 1100 U 1100 U 1200 U _6 U _5 U _1 U •
Bromod_h_mme_ane 8260B ug_g 1100 U 1100 U 1100 U 1100 U 1200 U _6 U _5 U _ 1 U
Bromoform 8260B ug_g 1100 U 1100 U 1100 U 1100 U 1200 U _6 U 5_ U _1 U

Bromome_ane 8260B ug_g 1100 UJ 1100 U 1100 U 1100 U 1200 U _6 U 5_ U _1 U
Burns, 2-Me_oxy-2-Methyl- 8260B ug_g 1100 U 1100 U 1100 U 1100 U 1200 U _6 U 5_ U _ 1 U
Ca_on Disuffide 8260B ug_g 1100 U 1100 U 1100 U 1100 U 1200 U _6 U _5 U _1 U

Ca_on Tetrach_dde 8260B ug_g 1100 U 1100 U 1100 U 1100 U 1200 U 6_ U _5 U _1 U

Ch_mbenzene 8260B ug_g 1100 U 1100 U 1100 U 1100 U 1200 U 6.6 U _5 U _1 U
Ch_md_mmom_hane 8260B ugh9 1100 U 1100 U 1100 U 1100 U 1200 U _6 U _5 U _1 U
Ch_me_ane 8260B ug_g 1100 UJ 1100 U 1100 U 1100 U 1200 U _6 UJ _5 UJ _1 UJ
Ch_mform 8260B ug_g 1100 U 1100 U 1100 U 1100 U 1200 U _6 U _5 U _1 U

Ch_mme_ane 8260B u9_9 1100 U 1100 U 1100 U 1100 U 1200 U _6 U _5 U _1 U
Ci_l,2-Dich_roe_ene 8260B ug_g 1100 U 1100 U 1100 U 1100 U 1200 U _6 U 5_ U _1 U
Ci_l,3-_ch_ropmpene 8260B ug_g 1100 U 1100 U 1100 U 1100 U 1200 U _6 U 5_ U _1 U
Dichlorodifluoromethane 8260B ug_g 1100 UJ 1100 UJ 1100 UJ 1100 UJ 1200 UJ _6 UJ 5_ UJ: _ 1 UJ
DiisopropylEther 8260B ug_g 1100 U 1100 U 1100 U 1100 U 1200 U _6 UJ 5_ UJ _1 UJ

Eth_benzene 8260B ug_g 650 J 1000 J 240 J 330 J 2600 J _6 U 5_ U _1 U

Me_ Ted-Bull E_er 8260B ug_g 1100 U 1100 U 1100 U 1100 U 1200 U _6 U 5_ U _1 U
Me_ene Ch_dde 8260B u_g 1100 U 1100 UJ 1100 U 1100 UJ 1200 UJ 9 UJ 6 UJ _1 U
Propan_ 2-Ethox,/-2-Me_yl- 8260B ug_g 1100 U 1100 U 1100 U 1100 U 1200 U _6 U 5_ U _1 U
S_mne 8260B u_kg 1100 U 1100 U 1100 U 1100 U 1200 U 6.6 U _5 U _1 U
Te_-Bu_l Alcoh_ 8260B ug_g 4400 UJ 4400 UJ 4500 UJ 4500 UJ 4600 UJ 26 UJ 22 UJ 20 UJ
Tetmch_me_ene 8260B ug_g 1100 U 1100 U 1100 U 1100 U 1200 U 6.6 U _5 U _1 U
To_ene 8260B u_kg 440 J 1100 U 1100 U 1100 U 330 J 6.6 U _5 U _1 U

Trans-l,2-Dichlomethene 8260B ug_g 1100 U 1100 U 1100 U 1100 U 1200 U 6.6 U _5 U _1 U

TranP1,3-Dichlompropene 8260B ug_g 1100 U 1100 U 1100 U 1100 U 1200 U _6 U _5 U _1 U
Tdch_roe_ene 8260B ug_g 1100 U 1100 U 1100 U 1100 U 1200 U _6 U _5 U _1 U

Tdch_rofluomme_ane 8260B ug_g 1100 U 1100 U 1100 U 1100 U 1200 U _6 U _5 U _1 U
Vin_ C_odde 8260B ug_g 1100 U 1100 U 1100 U 1100 U 1200 U _6 U _5 U _1 U
Tot_ X_enes 8260B u_kg 5400 2800 J 830 J 1200 J 17000 J 20 U 16 U 15 U

SVOCs

1,2,4oTdch_robenzene 8270C ug_g 22000 U 5500 U 22000 U 22000 U 23000 U 5400 U 550 U 530 U

1,2-Dich_robenzene 8270C ug_g 22000 U 5500 U 22000 U 22000 U 23000 U 5400 U 550 U 530 U
1,3-Dich_mbenzene 8270C ug_g 22000 U 5500 U 22000 U 22000 U 23000 U 5400 U 550 U 530 U

1,4-_ch_mbenzene 8270C ug_g 22000 U 5500 U 22000 U 22000 U 23000 U 5400 U 550 U 530 U
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• TaMe E-5o Site I RI Tier III-A Inves_ Analytical Results
01-BH01 01-BH01 01-BH01 01-BH01 01-BH01 01-BH01 01-BH01 01-BH01
LE207 LE208 LE209 LE210 LE211 LE212 LE213 LE214

An_),te Anal_icalMe_od Uni_ 5feetbgs 10_et_gs 15feetbgs 15feetb_s(dup) 20fe_b_s 25feett_s 30 feet b_:js _5_etbgs
_5-Tdch_mphen_ 8270C ug_g 22000 U 5500 U 22000 U 22000 U 23000 U 5400 U 550 U 530 U
2_-T_ch_rophen_ 8270C ug_g 22000 U 5500 U 22000 U 22000 U 23000 U 5400 U 550 U 530 U

2.4-Dichlorophen_ 8270C ug_g 22000 U 5500 U 22000 U 22000 U 23000 U 5400 U 550 U 530 U
2,4-Dim_h_phen_ 8270C ug_g 22000 U 5500 U 22000 U 22000 U 23000 U 5400 U 550 U 530 U
_4-Di_tmphen_ 8270C ug_g 110000 U 28000 U 110000 U 110000 U 120000 U 27000 U 2800 U 2700 U

2,4-Di_trot_uene 8270C ug_g 22000 R 5500 R 22000 R 22000 R 23000 R 5400 R 550 R 530 R

_6-Di_trotoluene 8270C ug/kg 22000 R 5500 R 22000 R 22000 R 23000 R 5400 R 550 R 530 R
2-Ch_mnaph_a_ne 8270C u9_9 22000 U 5500 U 22000 U 22000 U 23000 U 5400 U 550 U 530 U
2-Ch_rophen_ 8270C ug_g 22000 U 5500 U 22000 U 22000 U 23000 U 5400 U 550 U 530 U
2-Me_naph_ene 8270C ug_g 55000 24000 29100 30500 75000 5400 U 550 U 32 J

2-Me_phen_ 8270C ug_ 9 22000 U 5500 U 22000 U 22000 U 23000 U 5400 U 550 U 530 U
2-Nitroaniline 8270C ug_g 110000 U 28000 U 110000 U 110000 U 120000 U 27000 U 2800 U 2700 U

2-Nitrophen_ 8270C ug_g 22000 U 5500 U 22000 U 22000 U 23000 U 5400 U 550 U 530 U
3,3'-Dichlorobenzidine 8270C ug_g 22000 U 5500 UJ 22000 UJ 22000 U 23000 U 5400 UJ 550 UJ 530 UJ

3-Nitroaniline 8270C ug_g 110000 U 28000 U 110000 U 110000 U 120000 U 27000 U 2800 U 2700 U
_6-Dinitro-2-Me_phenol 8270C ug_g 110000 U 28000 U 110000 U 110000 U 120000 U 27000 U 2800 U 2700 U
4-Bromophen_ Phen_ E_er 8270C ug_ 9 22000 U 5500 U 22000 U 22000 U 23000 U 5400 U 550 U 530 U
4-Chlom-3-Me_ylphenol 8270C ug_g 22000 U 5500 U 22000 U 22000 U 23000 U 5400 U 550 U 530 U

4.-Chlomaniline 8270C ug_g 44000 U 11000 U 45000 U 45000 U 46000 U 11000 U 1100 U 1100 U
4-C_omphen_ Phen_ Ether 8270C ug_g 22000 U 5500 U 22000 U 22000 U 23000 U 5400 U 550 U 530 U
4-Me_phen_ 8270C ug_g 22000 U 5500 U 22000 U 22000 U 23000 U 5400 U 550 U 530 U
4-Nitroaniline 8270C ug_g 110000 UJ 28000 UJ 110000 UJ 110000 UJ 120000 UJ 27000 UJ 2800 UJ 2700 UJ

4-Nitrophen_ 8270C ug_g 110000 U 28000 U 110000 U 110000 U 120000 U 27000 U 2800 U 2700 U
Acenaph_ene 8270C ug_g 22000 U 5500 U 22000 U 22000 U 23000 U 5400 U 550 U 530 U
Acenaphthylene 8270C ug_g 22000 U 5500 U 22000 U 22000 U 23000 U 5400 U 550 U 530 U

An_racene 8270C ug/kg 22000 U 5500 U 22000 U 22000 U 23000 U 5400 U 550 U 530 U
Benz(A)An_racene 8270C ug_9 22000 U 5500 U 22000 U 22000 U 23000 U 5400 U 550 U 530 U
Benzo(A)Pyrene 8270C ug_g 1100 U 280 U 1100 U 1100 U 1200 U 270 U 28 U 27 U
Benzo(B)F_ora_hene 8270C ug_g 22000 U 5500 U 22000 U 22000 U 23000 U 5400 U 550 U 530 U
Benzo(G,H,I)Perylene 8270C ug/kg 22000 UJ 5500 UJ 22000 UJ 22000 UJ 23000 UJ 5400 UJ 550 UJ 530 UJ
Benzo(K)Fluoranthene 8270C ug_g 22000 U 5500 U 22000 U 22000 U 23000 U 5400 U 550 U 530 U

_s(2-Ch_ro-l-Me_yle_yl)E_er 8270C ug_g 22000 U 5500 U 22000 U 22000 U 23000 U 5400 U 550 U 530 U

• s(2-Chlome_oxy)Me_ane 8270C ug_g 22000 U 5500 U 22000 U 22000 U 23000 U 5400 U 550 U 530 U
Bis(2-Ch_me_yl)E_er 8270C ug_g 7200 U 1800 U 7300 U 7300 U 7500 U 1800 U 180 U 170 U
_s(2-Eth_hexyl)Ph_ate 8270C ug_ 9 22000 U 5500 U 22000 U 22000 U 23000 U 5400 U 550 U 530 U

Bull Benzyl Ph_alate 8270C ug_ 9 22000 U 5500 U 22000 U 22000 U 23000 U 5400 U 550 U 530 U
Carbazo_ 8270C ug_g 22000 U 5500 U 22000 U 22000 U 23000 U 5400 U 550 U 530 U
Chrysene 8270C ug_g 22000 U 5500 U 22000 U 22000 U 23000 U 5400 U 550 U 530 U

Dibenz(A,H)Anthracene 8270C ug_g 1100 U 280 UJ 1100 UJ 1100 U 1200 U 270 UJ 28 UJ 27 UJ
Dibenzofuran 8270C ug_g 22000 U 5500 U 22000 U 22000 U 23000 U 5400 U 550 U 530 U

DiethylPhthalate 8270C ug_g 22000 U 5500 U 22000 U 22000 U 23000 U 5400 U 550 U 530 U
Dim_h_ Ph_aiate 8270C ug_g 22000 U 5500 U 22000 U 22000 U 23000 U 5400 U 550 U 530 U
Di-N-ButylPh_a_ 8270C ug_g 22000 U 5500 U 22000 U 22000 U 23000 U 5400 U 550 U 530 U
Di-N-O_yl Phthala_ 8270C ug_g 22000 U 5500 U 22000 U 22000 U 23000 U 5400 U 550 U 530 U

Ruoran_ene 8270C ug_g 22000 U 5500 U 22000 U 22000 U 23000 U 5400 U 550 U 530 U
Ruorene 8270C ug_g 22000 U 5500 U 22000 U 22000 U 23000 U 5400 U 550 U 530 U

Hexachbrobenzene 8270C ug_g 22000 U 5500 U 22000 U 22000 U 23000 U 5400 U 550 U 530 U
Hexach_mbu_ene 8270C ug_g 22000 U 5500 U 22000 U 22000 U 23000 U 5400 U 550 U 530 U
Hexach_rocydopen_ene 8270C ug_g 110000 U 28000 U 110000 U 110000 U 120000 U 27000 U 2800 U 2700 U

Hexachbroe_ane 8270C ug_g 22000 U 5500 UJ 22000 UJ 22000 U 23000 U 5400 UJ 550 UJ 530 UJ
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TaMe E-_ Site I RI Tier III-A _vestiga_on S_I Analytical Results
01-BH01 01-BH01 01-BH01 01-BH01 01-BH01 01-BH01 01-BH01 01-BH01
LE207 LE208 LE209 LE210 LE211 LE212 LE213 LE214

An_e Anal_icalM_hod Units 5fe_b<:js 10_9s 15fe_bgs 15fe_b_s_u_ 20_bgs 25_etbgs 130_bgs _5fe_gs
_deno(l_--Cd)Pymne 8270C ug_g 22000 U 5500 UJ 22000 UJ 22000 U 23000 U 5400 UJ 550 UJ 530 UJ
_ophomne 8270C u9_g 22000 U 5500 U 22000 U 22000 U 23000 U 5400 U 550 U 530 U
Nap_h_ene 8270C ug_g 31700 13000 14000 J 15000 J 46000 5400 U 550 U 28 J
Nitrobenzene 8270C ug_g 22000 R 5500 R 22000 R 22000 R 23000 R 5400 R 550 R 530 R
N-Nitroso-Di-N-Propylamine 8270C ug_g 1100 U 290 U 1200 U 1200 U 1200 U 280 U 29 U 28 U

N-Nitrosodiphenylamine 8270C ug_g 22000 U 5500 U 22000 U 22000 U 23000 U 5400 U 550 U 530 U

Pen_ch_mphen_ 8270C ug_g 75000 U 19000 U 76000 U 76000 U 78000 U 18000 U 1900 U 1800 U
Phenan_rene 8270C ug_g 22000 U 5500 U 22000 U 22000 U 23000 U 5400 U 550 U 530 U
Phen_ 8270C ug_g 22000 U 5500 U 22000 U 22000 U 23000 U 5400 U 550 U 530 U
P_mne 8270C u_k_ 22000 U 5500 U 22000 U 22000 U 23000 U 5400 U 550 U 530 U

1,3,5-TdnitrobenzeneExP_s_es 8330 ug_g 220 U 220 U 220 U 220 U 230 U 220 U 220 U 210 U
1,3-Di_trobenzene 8330 ug_g 220 U 220 U 220 U 220 U 230 U 220 U 220 U 210 U

2_-Tdnitrotoluene 8330 ug/kg 7860 590 220 U 293 395 560 470 327

2,4-Di_trotoluene 8330 ug_g 220 U 220 U 220 U 220 U 230 U 220 U 220 U 210 U
2,6-Dini_otoluene 8330 ug/k_ 220 U 220 U 220 U 220 U 230 U 220 U 220 U 210 U
2-Amino-4,6-Dinitrotoluene 8330 ug_g 220 U 220 U 220 U 220 U 230 U 220 U 220 U 210 U
2-Nitro_ene 8330 ug_g 220 U 220 U 220 U 220 U 230 U 220 U 220 U 210 U

3-Nilro_ene 8330 ug_g 220 U 220 U 220 U 220 U 230 U 220 U 220 U 210 U
4-Amin_2,6-Dinitrotoluene 8330 ug_g 220 U 220 U 220 U 220 U 230 U 220 U 220 U 210 U
4oNitro_luene 8330 ug_g 220 U 220 U 220 U 220 U 230 U 220 U 220 U 210 U
Hexahydro-l_-Tdnitro-l,3,5-Tdazine 8330 ug_g 14000 510 220 U 267 394 580 251 210 U

Me_yl_-Td_trophen_nitmmine 8330 ug_g 220 U 220 U 220 U 220 U 230 U 220 U 220 U 210 U
Nitrobenzene 8330 ug_g 220 U 220 U 220 U 220 U 230 U 220 U 220 U 210 U
Octah_dro-1_,_7-Te_a_trml _-T_mzodne 8330 ug_ 9 1400 220 U 220 U 220 U 230 U 220 U 220 U 210 U

Hydrocarbons

DiesG_asoliMneO_rO,, ! 8015B GR80015BDR8O015BDRO _ , 20100100/40j 11080805300:14305 060/40J 11001010:30: ' 9001020:10: 111U16UJ] 0_31J_ _013_i
General Chemlst_

Nitrap,eP:rch_m_ 3009_04E0314 _ _459.J74_U _37.65252_ I 0_57.J7222U t _475.2"__ t 0A68JA243U18.11442 O_ 7_433_ _89.711660
Metal

Aluminum 6010B mg_g 5030 J 3960 J 4590 J 5030 J 4490 J 3300 J 2180 J 4230 J
An_mony 6010B mg_g _3 U 3_ U 3_ U _17 UJ _5 U &3 U _3 U _2 U
Arsen_ 6010B mg_g _82 0_2 UJ _78 _69 UJ 1 _38 UJ _4 UJ 0_1 UJ
Badum 6010B mg_g 29.1 28_ 282 252 3_9 2&8 21_ 2_3
Bewli_m 6010B mg_g _17 0.19 _17 _18 _75 _24 _19 022

Cadmium 6010B mg_g 0_89 _048 UJ 0_37 UJ 0_37 UJ _034 UJ 0_28 UJ 0_79 0.15
C_um 6010B mg/kg 1690 J 2030 J 1980 J 1970 J 3670 J 3100 J 2930 J 36800 J

Chromium 6010B mg_9 3 3 _3 _2 2_ _2 1_ _5
Cob_t 6010B mg_g 12 12 1_ 1A 1_ 0_8 _6 1.1
Copper 6010B mg_g 3_6 12 1.1 UJ 1.1 UJ 0_3 UJ 028 UJ _35 UJ _42 UJ
Iron 6010B mg_g 2660 J 2600 J 3140 J 3220 J 2090 J 2020 J 1590 J 3250 J
Lead 6010B mg_g, 42 1_ 1_ 1_ 1• _83 _97 1A

Magnes_m 6010B mg_g I 1100 1070 1030 1060 968 842 626 1180
Manganese 6010B mg/kg 39 372 392 39A 1_8 1_6 1_3 104

Memu_ 7471A mg_g _53 _062 0_39 _045 _084 0_39 _038 0_43
Nick_ 6010B mg_g 12 1A 1_ 1_ 12 _47 0A3 _77
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TaMe _ _ 1 RI Tier III-A Inves_gaUon Soil Anal_ical Resulb
01-BH01 01-BH01 01-BH01 01-BH01 01-BH01 01-BH01 01-BH01 01-BH01
LE207 LE208 LE209 LE210 LE211 LE212 LE213 LE214

An_e Anal_icalM_hod U_ 5_bcjs 10_bgs 15_b_s 15_bgs_u _ 20_bgs 25feetbgs _0_t_s 35_bgs
Po_s_um 6010B mg_g 1440 268 292 309 129 365 374 1000

S_e_um 6010B mg_ 9 02 J 022 J _21 J 0_3 UJ 025 UJ 0_3 UJ 0_3 UJ _26 J
_er 6010B mg_ 9 _55 UJ 0_5 UJ _56 UJ _56 UJ 0_8 UJ _54 UJ _55 UJ _53 UJ
So_um 6010B mg_g 1810 J 303 UJ 37_ UJ 3_8 UJ 8_8 J 5_1 UJ 3_6 UJ 4_1 UJ
Thrum 6010B mg_g _44 U _44 U _45 U 0A5 U 0A6 U 0_72 UJ _44 U _43 U

Vanadium 6010B mg_g 4_ _1 5_ 6 _9 3_ _5 _5
_nc 6010B mg/kg 83 J 6_ J _4 J 6A J _6 J 52 J _7 J _8 J

Note: All s_l concentra_onsam on a dw w_ght basis.
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"- -_ TaMe E-_ Si_ 1 Gmundwa_r Pe_h_ Concen_aBons

\ J _h_e

M_W_ ID Sarape D_e Sarape ID _ _e_ _
01-MWI_ I_4_002 LE053 N 4 U
01-MWI_ I_4_002 LE0_ N 4
01-MWI_ I_4_002 LE056 Y 4 U
01-MW102 6_0_002 LE225 N 8_ J
01-MW102 _3 LE256 N 2.3 J
01-MW102 _3 LE257 Y 2A J
01-MW102 _19_003 LE298 N 3.3
01-MW102 _19_003 LE299 Y 2_ J
01-MWI_ 11_003 LE_7 N 3
01-MWl_ 3_5_0_ LE383 N 2_ J
01-MWI_ _ LE422 N 3_
01_01 1_6_002 LE086 N 280
01_ _19_002 LE_4 N 218 J
01_ _14_003 LE261 N 273
01_ _14_003 LE262 Y 267
01-MW201 6_0_003 LE304 N 193
01_01 6_0_003 LE305 Y 193
01_01 11_003 LE350 N 135
01_01 3_6_0_ LE386 N _.6
01_ 8_004 L_25 N 96.3
01_ _4 LE426 Y 95.3
_ 1H5_002 LE057 N 72 J
01_ _18_002 LE223 N 7_
01_ _13_003 LE258 N .16.3
01_ _19_003 LE301 N 23.1
01_ 11_003 LE_8 N 30.3
01_ 11_003 LE_9 Y 31.1
01-MW202 _0_ LE384 N 21
01-MW202 _004 LE423 N 17.8
01_ 1_5_002 LE058 N 4 UJ

_ 01_1_1_ 3_0_00_N_O02 LE37_E41_E_5 i 1_ i
01_ 1_ 6_002 LE087 N 4 U
01-MW205 3_ LE380 N 2_ J
01_ 3_0_ LE381 Y 3.1
01_ _3_004 LE420 N 3.3
01_ 1_0_002 LE_7 N 4 U
01_ 11_ 1_0_ LE472 N 1_7 J
01_ 11H1_0_ LE473 Y 1_7 J
01-MW2_ 1_1_002 LE052 N 42
01_ _17_002 LE221 N 6
01_ _3 LE2_ N 5.3
01_ _18_003 LE296 N 5A
01_ 11_003 LE_5 N 6.1
01_ 3_6_0_ LE385 N 5_
01_ _4 LE424 N 6.1

01_ 11H1_0_ LE474 N 5.8
01_ _14_002 LE218 N 4 U
01_ _3 LE255 N 3 U
01_ _18_003 LE297 N 1A J
01_ 11_003 LE_6 N 1A J
01_ 3_5_0_ LE382 N 3 U
01_ _2004 LE421 N 2.3 J
01_ _14_002 LE217 N 338 J
01_ _14_002 LE219 Y 4 U
01_ _13_003 LE260 N _3
01_ 6_0_003 LE303 N 351
01_ 11_003 LE352 N 325
01_ 3_9_0_ LE388 N 281
01_ 8_004 L_28 N 294
01_10 _2 LE216 N 99.6
01_10 _13_002 LE226 N 148
01_10 _13_003 LE259 N 238

_ 01_10 _19_003 LE302 N 290
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TaMe E-7. Site I Groundwater Perc_orate Concen_a_ons
Pemhlom_

Monito_n9 Well ID Sarape D_e Sam_e ID Du_icate? Concen_ation(u_/L)
01-MW210 11/6/2003 LE351 N 306
01-MW210 3/29/2004 LE387 N 264
01-MW210 8/5/2004 LE427 N 297
01-MW211 911312004 LE438 N 34.8
01-MW211 11H_2004 LE465 N 3Z6
01-MW212 9/14/2004 LE446 N 3 U
01-MW212 11_/2004 LE458 N 1.1 J
01-MW213 9/13/2004 LE441 N 94.9
01-MW213 11_0/2004 LE468 N 105
01-MW214 9/14/2004 LE443 N 145
01oMW214 9/14/2004 LE444 Y 146
01-MW214 11_1/2004 LE471 N 124
01-MW215 9/14/2004 LE445 N 121
01-MW215 11_1/2004 LE470 N 114
01-MW216 9/14/2004 LE447 N 3 U
01-MW216 11/8/2004 LE459 N 1_ J
01-MW217 9/10/2004 LE433 N 1_ J
01-MW218 9/13/2004 LE436 N 14.1
01-MW218 9/13/2004 LE437 Y 13_
01-MW219 9/13/2004 LE439 N 3 U
01-MW220 9R/2004 LE429 N 1.6 J
01-MW221 9/10/2004 LE432 N 2_ J
01-MW222 91912004 LE430 N 3 U

01-DGMW57 1_ 1/2002 LE048 N 4 U
01-DGMW57 6/17/2002 LE222 N 4 U
01-DGMW57 11_2/2004 LE476 N 1.6 J
01-DGMW58 1_1/2002 LE051 N 4 U
01-DGMW58 1H 1/2002 LE050 Y 4 U
01-DGMW58 11H2/2004 LE477 N 2.1 J
18-BGMW24 1/21/2002 LE089 N 4 U
18-BGMW24 3/14/2003 LE263 N 3 U
18-BGMW24 11H_2004 LE478 N 12 J

01-PZ01 3/5/2003 LE242 N 8A
01opZ01 6/12/2003 LE285 N 10
01-PZ01 10/29/2003 LE331 N 7.9
01-PZ01 3/18/2004 LE363 N 8.8 J
01-PZ01 7/28/2004 LE407 N 12_ J
01-PZ02 2/28/2003 LE234 N 3 U
01-PZ02 6_/2003 LE274 N 1_ J
01-PZ02 10/27/2003 LE321 N 1_ J
01-PZ02 3/17/2004 LE360 N 1.8 J
01-PZ02 7/22/2004 LE401 N 2.6 J
01-PZ03 _6/2003 LE244 N 11.1
01-PZ03 6/12/2003 LE286 N 9.7
01-PZ03 10/29/2003 LE333 N 7.2
01-PZ03 3/18_004 LE364 N 6.3 J
01-PZ03 7/28/2004 LE406 N _4
01-PZ04 2/28/2003 LE235 N 13.5
01-PZ04 6/11/2003 LE283 N 7A
01-PZ04 1_2_2003 LE329 N 2.9 J
01-PZ04 3/17/2004 LE361 N 2.2 J
01-PZ04 712612004 LE403 N 3.3
01-PZ05 . 3_/2003 LE238 N 3 U
01-PZ05 6/10/2003 LE278 N 1_ J
01-PZ05 10/28/2003 LE325 N 2 J
01-PZ05 3/18/2004 LE365 N 2.1 J
01-PZ05 7/26/2004 LE404 N 2.6 J
01-PZ06 _5/2003 LE241 N 2.2 J
01-PZ06 6/11/2003 LE280 N 1.2 J
01-PZ06 6/11/2003 LE281 Y 3 U
01-PZ06 10/28/2003 LE327 N 0_ J
01-PZ06 3119/2004 LE367 N 3 UJ
01-PZ06 7121/2004 LE397 N 1_ J
01-PZ07 3G/2003 LE247 N 250
01-PZ07 6113/2003 LE289 N 398
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_} TaMe E-_ Si_ 1 G_r __ __s
Pe_h_

M_W_ ID I _m_ D_e _m_ ID _ _on _)
01-PZ07 1_003 LE_3 N 460
01-PZ07 1_31_003 LE_4 Y 459
01-PZ07 3_0_ LE378 N _2
01_7 8_004 LE417 N 459
_-_ _3 LE245 N 49
01-PZ08 _13_003 LE288 N 212
01-PZ08 1_3 LE335 N _.3
01-PZ08 3_0_ LE370 N 33,3
01_8 W_0_ LE412 N 57_
01-PZ08 _0_ L_13 Y 56_
_-_ _11_003 LE250 N 742
01 -PZ09 _17_003 LE293 N _3
01-PZ09 1_31_003 LE_I N 88.9
01-PZ09 3_3_0_ LE375 N _.8
01_9 3_3_0_ LE376 Y 97.2
01-PZ09 _0_ L_14 N 93_
_-_10 _11_003 LE251 N 4.7
01-PZ10 _11_003 LE252 Y 4_
01-PZ10 _17_003 LE294 N 6_
01-PZ10 1_3_2003 LE339 N 10.3
01-PZ10 3_0_ LE371 N 13_
01-PZ10 7_9_0_ LE409 N 17_
01-_11 3_003 LE248 N 14_
01-PZ11 _16_003 LE291 N 16A
01-PZll 1_30_003 LE337 N 17_
01-PZll _0_ LE374 N 18.6
01-PZll 7_9_0_ LE410 N 15A
01-PZ12 3_ LE237 N 3 U
01-PZ12 _10_003 LE276 N 1.1 J
01-_12 10_7_003 LE323 N 1A J
01opZ12 _19_0_ LE368 N 3 UJ
01-PZ12 _0_ LE400 N 2.1 J
01-PZ13 _3 LE232 N 3 U
01-PZ13 _6_003 LE267 N 12 J
01-PZ13 10_3_003 LE312 N 1_ J
01-PZ13 _0_ LE353 N 2A J
01°PZ13 _19_0_ LE391 N 42
01-PZ13 11_0_ L_61 N 4.1
01°PZ14 _3 LE230 N 5.8
01-PZ14 _3 LE231 Y _9
01-PZ14 _003 LE269 N 7
01-PZ14 10_ LE317 N 72
01-PZ14 _0_ LE356 N 5.9 J
01opZ14 _0_ LE394 N 6,1
01-PZ14 11R_0_ LE462 N 52
01-PZ15 2_6_003 LE228 N _.6
01-PZ15 _9_003 LE272 N 40.1
01-PZ15 _9_003 LE273 Y 40.2
01-PZ15 10_ LE319 N 36_
01-PZ15 _16_0_ LE357 N _.5 J
01-_15 _16_0_ LE358 ¥ _ " J
_-_15 _1_0_ LE396 N 37A
01-PZ15 11H0_0_ LE466 N 4_7
01-PZ15 11H_0_ LE467 Y 4_8
01°PZ16 2_6_003 LE227 N 4.3
01-PZ16 6_003 LE268 N 5,5
01-_16 10_3_003 LE314 N 4_
01-PZ16 10_3_003 LE315 Y 5.1
01°PZ16 _15_0_ LE354 N 5.3 J

01-_16 7_0_0_ LE392 N 6 J
01-PZ16 _0_ LE393 Y 6_ J
01-PZ16 11_0_ LE463 N 5_
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1,1_,2-TeUachlofOeti_ne 82605 u_ 4.7U 4.7U 5.5U 5_U 5.1u 4.gu 5.5U 5.1U 5U 4.gu 5.5U 5.1U 5.6U 5.1U 4.9U 8.5U 5_U 5.5U 4.9u 4.9U 5.6U
l,l_-T_chk_oethane 82_0B U_g 4.7U 4.7U 5.5U 5_U 5.1U 4.9U 5.5U 5.1U 5U 4.9U 5.5U 5.1U 5.6U 5.tU 4.gU 6.5U 5_U 5.5U 4.gU 4.9U 5.6U
1,l-Dichto_etha ne 8260_ u_g 4.7U 4.7U 5.5U 5_U 51U 4.gu 5.5U 5.1U 5U 4,gU 5.SU 5.1U 5.6U 5.1U 4,9U 8.5U 5_U 5.5U 4.gU 4.9U 5.6U

111-Dichloroeth_me 8250_ _ 4.7U 4.7U 5.5U 5_U 5.1U 4.9U 5.5U 5.1U 5U 4.9U 5.5U 5.1U 56U 5.tU 4.9U 6.5U 52U 55U 4.9U 4.9U 5.6U
1_-Oichloeoe_hane 82505 u_ 4.7U 4.7U 5.5U 5_U 5._U 4.9U 5,5U 5.1U 5U 4.9U 5.5U 5.1U 56U 5.tU 4.9U 65U 52U 5.5U 49U 4.9U 5.6U

2_no_e 82608 u_k_ 47U 47U 55U 52U 51U 49U 55U 51U 50U 49U 55U 51U 56U 51U 49U 65U 52U 55U 49U 49U 56U

Acetone 8260B u_k_ 19UJ 19UJ 22UJ 21UJ 2_UJ 19UJ 22LU 20UJ 20UJ 19UJ 22UJ 20UJ 23LLI 2_UJ 20UJ 26U_ 21LLJ 22UJ 20UJ 20UJ 22UJ
Benzene 8260B u_g 4.7U 4.7U 5.5U 5_U S.tU 4.9U 5.5U 5.1U 5U 4.9U 5.5U 5.1U 5.6U 5.tU 4.9U 6.5U 5.2U 5.5U 4.9U 4.9U 5.6U

Bmmo(T,_k_romema_e 8260B ug/kg 4.7U 4.7U 5.5U 5_U 5.1U 4.9U 5_U 5.1U 5U 4.9U 5.5U 5.1U 5.6U 5.1U 4.9U 6,5U 5.2U 5.5U 4.9U 4.9U 5.6U
Bmmof_m 826_B u_g 4.7U 4.7U 5.5U 5.2U 5.1U 4.9U 5.SU 5.1U 5U 4,9U 5.5U 5.1U 5.6U 5.1U 4.9U 6.5U 52U 5.5U 4.9U 4.9U 5.6U
_mmcmemane 8260B U_K_ 4,7U 4.7U 5.5U 5_U 5.fU 4.9U 5.5U 5.1U 5U 4.9U S.SU 5.1U 5.6U 5.1U 4.9U 6.SU 5,2U 5.5U 4,9U 4.9U 5,6U

CerbonD_u_e 8260B U_K_ 4.7U 4.7U 55U 5.2U 5.tU 4.9U 5.5U 5.1U 5U 4.9U 5.5U 5.tU 5.6U 5.1U 4.9U 6.5U 52U 5.5U 4.9U 4.9U 5.6U
CarbonTeVachlo_de 8260B ug_g 4.7U 4.7U 5.5U 5.2U 5.1U 49U 5.5U 5.1U 5U 4.gU 5.5U 5.1U 56U 5.1U 49U 6.5U 52U 5.5U 4.9U 4.9U 5.6U
C_on_enzene 8260B u_1_ 4,_U 4.7U 5_5U 52U 5.1U 4.9U 5.5U 5.1U 5U 4.9U 5.5U 5.1U 5.6U 5.1U 49U 6.5U 5.2U 5.5U 4.9U 4_9U 5.6U
C_orodibmmomethane 8260B u_/kg 4.7U 4.7U 5.5U 52U 5.1U 4.9U 5.5U 5.1U 5U 4.9U 5.5U 5tU 5.6U 5.1U 4.9U 6.5U 52U 5.5U 4.9U 4.9U 5.6U
C_ome_hane 82_0B u_ 4.7U 4.7U 5.5U 5.2U 5.1U 4.9U 5.5U 5.1U 5U 4.9U 5.5U 5.tU 5.6U 5.1U 4.9U 6.5U 5.2U 5.5U 4,9U 4.9U 5,6U
Ch/on_o_m 8260B u_kg 4.7U 4.7U 55U 5_U 5.1U 4.9U 5.5U 5.1U 5U 4.9U 5.5U 5.1U 5,6U 5.1U 4.9U 6.5U 5.2U 5.5U 49U 4.9U 5.6U
CN_o_e 8260B u_g 4.7U 4.7U 5.5U 5.2U 5.tU 4.9U 5.5U 5.1U 5U 4.9U 5.5U 5.tU 5.6U 5.1U 4.9U 6.5U 52U 5.5U 4.9U 4.9U 56U
C_s-I_-Dich_roethe_e 8260B u_g 4.7U 4.7U 55U 5.2U 5.1U 4.9U 5.5U 5.1U 5U 4.9U 5.5U 5.tU 5.6U 5.1U 4.9U 6.5U 5_U 5.5U 49U 4.9U 5,6U

E_yt_ertzer_ 826_B ug_g 4.7U 4.7U 55U 5.2U 5.1U 4.9U 5.5U 5.1U 5U 4.9U 5.5U 5.1U 5.6U 5.1U 4.9U 6.5U 5_U 5.5U 4.9U 4.9U 5.6U

_th)4ene Chlodd_ 82608 t_g 4.7U 4,7U 5,5U 5_U 5,1U 4.9U 5.5U 5,1U 5U 4,9U 55U 5.1U 56U 5.1U 4,9U 6,5U 5_U 5,5U 4,9U 5UJ 56U
SI).mne 82508 ug/kg 4.7U 4.7U 5.5U 5.2U 5.1U 4.9U 5.5U 5.1U 5U 4.9U 5.5U 5,1U 56U 5.1U 4.9U 6.5U 5_U 5.5U 4.9U 4,9U 56U
_etrach_omethe_e 82608 ug_g 4.7U 4.7U 5.5U 5_U 5,1U 4.9U 5.5U 5.1U 5U 4.9U 5.5U 5.tU 5.6U 5.1U 4,9U 6.5U 5_U 5.5U 4.9U 4.9U 5.6U
_oluene 8260B ug/kg 4.7U 4.7U 5.5U 52U 5.1U 4.9U 5.5U 5.1U 5U 4.9U 5.5U 5.1U 5.6U 5.1U 4.9U 6.5U 52U 0.TJ 0_SJ 4.9U 5.8U
_mns-l_hlofoe_ene 8260B ug_g 4.7U 4.7U 5.5U 5_U 5.1U 4.9U 5,$U 5.1U 5U 4.9U 5.5U 5.1U 5.6U 5.1U 4.9U 6.5U 52U 5.5U 4.9U 4.9U 56U
[mn_l.3-_c_ompmpene 8260B u_g 4,7 U 4.7 U 5,5 U 52 U 5,1U 4,9 U 5.5 U 5,t U 5 U 4,9 U 5,5 U 5,1U 5,6 U 5.1 U 4,9 U 6,5 U 5_ U 5,5 U 4,9 U 4.9U 56 U
[f_chl_'oethe_ 8260B u_ 4,7U 4,7U 5,5U 5_U 5.1U 4.9U 5,5U 5,tU 5U 4,9U 5.5U 5.1U 5,6U 5.1U 49U 6,5U 52U 5.5U 4,9U 4,9U 5.6U

V_ Chlo_e 8260B u_g 4.7U 4.7U 5.5U 5_U 5.1U 49U 5.5U 5.1U 5U 4.9U 5.5U 5,1U 5.6U 5.1U 4.9U 6,5U 5_U 5.5U 4.9U 4.9U 5.6U
_o_a_X_en_ 82_0B u_K_ 14U 14U 16U 16U 15U ¶SU 17U 15U 15U 15U 17U 15U 17U 15U 15U 20U 18U 18U 15U 15U 17U



• I_N_itmsc.D_N.Pmp_N_itm_xl_hen_ami__e_c_lOlophe_olNp._o_e_e_e _70C_70C_70C_7{X_70C_70C u_kgu_kg_.._gug_gug_k%/k9310 U1600U310U1600U310U310 U 300 U1600 U300U1600U300U3_0 U 310U310U310 U1600U1_0 U310U 1500U1_ U2_ U2_U2_U2_U 1So0 U15_0U300U3_0 U300U300U 310ut 600U310U310U310U1600 U t 600U1600U310U310U310U310U 300 U_00 U3_OU1600U_U1600U 310 u1600 U310 U3_U310U1600 U 1600 U1600U310 U310U310U310U 1,500U15_0 U2_U2_ U2_U2_U 2_U280U2_U1500U1_00 U2_U 310 U1600 U16C0U310 U310 U310 U 1500 U1500U300 U3_OU300U300U 320 U1700U17_ U320U320U320U 2000 U2000U380 U380U3_0U3_0 U 1600 U1600U310U310 U310U310U 340 U17_ U_0 U340U340UI7_ U 15_0 U1500U2_ U2_U2_U2_U 16_)0U1600U310U310U3_0U310U 1600ULE5191600U3_U_0 U3_U3_U
PAHs

2_em_phmab_ PAH-SIM u_Kg 24 U 23 U _ U 21U 24U 24U 23U 23 U 23U 24U 22 U _ U 23 U 23 U 25 U 29U 23 U 26 U 22 U 24U 25U
AcenapMhe_m PAH-SIM ug_g 24U 23U _U 21U 24U 24U 23U _U 23U 24U _U _U 23U 23U 25U 29U 23U _U 22U 24U 25U
._¢enaphlhy_e_e PAH-SIM u_l_; 24U 23U _U 21U 24U 24U 23U _U 23U 24U _U _U 23U 23U 25U 29U 23U 26U 22U 24U 25U
Anthrac_le PAI_SIM u_l_g i 24U 23U _U 21U 24U 24U 23U _U 23U 24U 22U _U 23U 23U 25U _U 23U 26U 22U 24U 25U

Beflz(a_n_fac_ PAH_SIM I i_l_g 24U 23U 23U 21U 24U 24U 23U _U 23U 24U _U _U 23U 23U 25U _U 23U _U 22U 24U 25U
_zJ_A_,re_e pAH-SIM ! ugJl_ 24U 23U _U 21U 24U 24U 23U _U 23U 24U 22U _U 23U 23U 25U 29U 23U 26U 22U 24U 25U
Benzo(b_uom_h_le PAH-SIM u_g 24 U 23 U 23U 21 U 24U 24 U 23U 23 U 23U 24U 22 U 22 U 23 U 23 U 25 U 29U 23 U _ U 22 U 24U 25U
Be_zo_g,h.i_ f_e_ PAH-SIM u_g 24 U 23 U _ U 21 U 24U 24 U 23U _ U 23U 24 U 22 U _ U 23 U 23 U 25 U 29U 23 U 26 U 22 U 24U 25U

Be_zo(k_o_a n_hene PAH-SIM ug)kg 24 U 23 U _ U 21 U 24U 24 U 23U _ U 23U 24 U 22 U 22 U 23 U 23 U 25 U 29U 23 U 26 U 22 U 24U 25U
CI_ PAH-SIM u_kg 24 U 23 U _ U 21 U 24U 24 U 23U 23U 23U 24 U 22 U 22 U 23 U 23 U 25 U 29U 23 U 26 U 22 U 24U 25U
Di_(a,h}anthrace_ PAH-SIM u_g 24 U 23 U _ U 21 U 24U 24 U 23U 23 U 23U 24 U 22 U _ U 23 U 23 U 25 U 29U 23 U 28 U 22 U 24U 25U
Fluomn_e_ PAH-SIM iJg/kg 24 U 23 U _ U 21 U 24U 24 U 23U 23U 23U 24 U 22 U 22 U 23 U 23 U 25 U 29U 23 U 26 U 22 U 24U 25U
Fluo_ne PAH-SIM u_1_g 24U 23U _U 21U 24U 24U 23U 23U 23U 24U 22U 22U 23U 23U 25U 29U 23U 26U 22U 24U 25U
I_eno(l_,3-Cd_ms_ PAH-SIM u_g 24 U 23 U 23 U 21 U 24U 24 U 23U 23 U 23U 24 U 22 U 22 U 23 U 23 U 25 U 29U 23 U 26 U 22 U 24U 25U
Naph_a_ PAH-SIM u_g 24 U 23 U _ U 21 U 24U 24 U 23 U _ U 23U 24 U _ U 22 U 23 U 23 U 25 U 29U 23 U 26 U 22 U 24U 25U
P_nen_mne PA,_SIM ug_g 24 U 23 U 23 U 21 U 24 U 24 U 23 U 23 U 23U 24 U 22 U 22 U 23 U 23 U 25 U 29U 23 U 26 U 22 U 24U 25U
_ PAI_SIM ug_g 24U 23U 23U 21U 24U 24U 23U 23U 23U 24U 22U 22U 23U 23U 25U 29U 23U 2J 22U 24U 25U



1___ 610 1 5 U 5 U _ 5 U _

1_o_ 1_0 1 5 U 5 U _ 5 U _
l_-_cHome_ane 47 1 5 U 5 U NA 5 U NA

1,1-_me_ene 25 1 5 U 5 U NA 5 U NA

l_h_me_ane 910 _ 5 U 5 U NA 5 U NA

1,_cHompmpane - 5 U 5 U NA 5 U NA
2-Bu_none 14000 _ 100 U 100 U NA 100 U NA
2-Hexanone 99 _ 50 U 50 U NA 50 U NA

Ac_ne 1500 _ 50 U 6 J NA 6 J NA

_e 1_ _ 5 U 5 U _ 5 U _
Bm_mm_ - 5 U 5 U _ 5 U _

Bmm_ - 5 U 5 U _ 5 U _

Bmmom_ne - 5 U 5 U NA 5 U NA
_n _ 0.92 1 5 U _5 U _ 0_ U NA

_n T_e _8 1 5 U 5 U NA 5 U NA

CHom_n_ _ _ 5 U 5 U NA 5 U NA
CHom_hane - 5 U 5 U NA 5 U NA

CHo_ 28 1 5 U 5 U NA 5 U NA

CHomm_hane - 5 U 5 U NA 5 U NA
_s_ _h_m_hene 590 _ 5 U 5 U NA 5 U NA

C_13_h_m_e 0_55 _ 5 U 0_72 U NA 0_72 U NA
D__ - 5 U 5 U _ 5 U _

E_benzene _3 1 5 U 5 U NA 5 U NA

M_e CH_ _ t 5 U 5 U _ 5 U _
S_mne - 5 U 5 U NA 5 U NA
_m_ _ _ 5 U 5 U _ 5 U _

_ene 9_ _ 5 U 5 U NA 5 U NA

Tm_-l,_me_ene 590 _ 5 U 5 U NA 5 U NA

Tmn_l_c_ompm_ 0_ _ 5 U _0_ U NA _0_ U NA
/ _ __e _ _ 5 U 5 U _ 5 U _

>_ w_Ch_.d_ - su _u NA _U NA
_ _ 13 _ 15 U 15 U NA 15 U NA

10o
l_D_h_m_n_ 14 _ 10 U 9_ U NA 9_ U NA
l_h_m_n_ 71 I 10 U 9_ U NA 9_ U NA

l_D_h_m_n_ 15 _ 10 U 9_ U NA 9_ U NA

2_l_ompmpan_ - 10 U 9_ U NA _6 U NA
2A__ - 10 U 9_ U NA _6 U NA
2A__ - 10 U 9_ U NA 9_ U NA

_4_m_ - 10 U 9_ U NA 9_ U NA

_4_e_ - 10 U 9_ U NA _6 U NA
2_m_ - _ U _ U _ _ U _

2_Hom_p_ - 10 U 9_ U NA _6 U NA

2_Hom_ - 10 U _6 U NA _6 U NA
_Me_phen_ 13 _ 10 U _6 U NA _6 U NA

2-N_oa_l_e - 50 U 48 U NA 48 U NA

_ - 10 U _ U _ _ U _
3,_-_mben_d_e - 20 U _6 U NA 9_ U NA

_N_oa_l_e - 50 U 48 U NA 48 U NA

4_m__ - _ U _ U _ _ U _

__ _ _ 1_ _ 10 U 1_ U NA 13 U NA

4_M_ - _ U _ U _ _ U _
__ - 50 U 48 U NA 48 U NA

_CHomphen_ Phen_ E_ - 10 U 9_ U NA _6 U NA
__ - 10 U 9_ U NA _6 U NA

4-N_oaNIN_N_ophenN _ _ 5_0_ 48%8U N_A 48%8U N_A

N___ - 10 U 9_ U _ 9_ U _

_s_Hom_h_)_r - 10 U 9_ U NA 9_ U NA
__ 3 _ 10 U 13 U _ 1_ U NA

Bu_ _n_ _e 19 _ 10 U 9_ U NA 9_ U NA
Ca_az_e - 10 U 19 U _ 19 U NA

_e - 10 U 9.6 U NA 9_ U NA
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-_" Tab_ E-_ _ 1 Epheme_l Pond and SRe I S_eam Su_ace Water San HeRes_
\-J/ _sk_ased 01-POND 01_ON_OUTFALL 01_OND_UTFA_ _TREAM _TREAM

An_e Scme_n_ V_ues LE524 LE619 LE620 LE622 LE623
_o_n 3_ _ 10 U 1.1 U NA 1.1 U hA

_e_ Ph_e 210 1 10 U 9.6 U NA 9_ U NA

_me_ Ph_e - 10 U 9.6 U NA 9_ U NA
_u_ P_e 35 _ 10 U 9.6 U NA 9_ U NA

Di-N_c_ Ph_a_ - 10 U I 9_ U NA 9_ U NA
Hexach_mbenzene - .10 U l 9_ U NA _6 U NA

H_a_m_d_ne - 10 U _ 9_ U NA 9_ U NA

H_h_m_en_e - _0 U 48 U NA 48 U NA
He_m_ne 12 _ 10 U &6 U NA 9_ U NA

Inden_l_)-pyrene - 10 U _6 U NA 9_ U NA
_h_e - 10 U 9.6 U NA 9_ U NA
NRmbenzene - 10 U &6 U NA 9_ U NA

N_itmso-Di-N_mp_a_ne - _0 U 9.6 U RA 9_ U bA
N_itm_dip_n_amine 210 _ 10 U 48 U NA 48 U NA
Pe_ach_mphen_ 15 2 50 U 12 U NA 12 U NA
Phen_ - 10 U 9_ U NA 9_ U NA

_Me_nap_h_ene - 10 U 9_ U NA 9_ U NA

PAFs _q
Acenap_hene - 10 U 0_96 U NA 0.096 U NA

Acenaph_ene - 10 U 0_96 U NA 0_96 U NA
An_m_ _73 _ 10 U 0_96 U NA _096 U NA

B_hm_ne &027 _ 10 U 0_96 U NA &096 U NA

Benzo_ymne &014 _ 10 U 0_96 U NA &096 U NA
Be_o_uomn_ene - 10 U 0_96 U NA &096 U NA

B_j_e_e - 10 U 0_96 U NA &096 U NA

Be_o(k_uor_ene - 10 U 0#96 U NA &096 U NA
_(a_)an_rac_e - 10 U &096 U NA &096 U NA
Ruo_n_ene - 10 U 0_96 U NA 0.096 U NA

Ruomne &9 _ 10 U &096 U NA 0.096 U NA

Naph_a_ne 12 _ 10 U 0_96 U NA 0.096 U NA
Phenan_mne - 10 U 0_96 U NA 0.096 U NA

Pymne - 10 U 0_96 U NA 0.096 U NA

"_--\'J! l_,_T_e_'_ _N_=- _q 11 _ 1 U 1 U _A 1 U NA
1,3-D_R_e 17 3 1 U 1 U NA 1 U NA
2_R_dn_uene 93 3 1 U 1 U NA 1 U NA

2,4-D_t_ - 1 U 1 U NA 1 U NA

2,6-Dinitmtolue_ - 1 U 1 U bA 1 U NA
2-Amino-4,6-Dinitrotoluene - 1 U 1 U NA 1 U NA
_N_otol_ne - 2 U 1 U _A 1 U NA

_o_ - 1 U 1 U hA 1 U NA

4_mir o_,6-_tro_ - 1 U 1 U NA 1 U NA

_N_°_He_xah_ro-1_Tdnitro-1 _Tdazi_ _D_ 18_ 3 _ _ I _ FF_ I U _
Meth_l-2,4,B-Trinitmphen_lni_a_ _etryl) - 1 U 1 U FA 1 U NA
NRmbenzene - 1 U 1 U NA 1 U NA

O_ahydro-l_,5,7_m_tro-l_,5,7-Tetrazodne _M_ 330 3 1 U 1 U NA 1 U NA
2_am_o-6mi_o_ 2 U 1 U FA 1 U NA

2,64iamino-4-nitrotoluene 2 U 1 U FA 1 U NA

H_dmca_ons {m_

Gener_ Chem_try
Pe_hlorate 4 U 4 U _A 4 U NA

_n_ 57_ 6_9 NA 79 NA
Ha_ne_ NA 53 NA 66 NA
Ammo_a 0_9 _36 NA 028 NA

pH 7_2 7_2 NA 7_9 NA

C_o_e 0_8 2_ NA 22 NA
Ruodde 0_7 J 0_58 J NA 0_75 J NA

Nitrate _ N 0_88 _36 NA 0_29 J NA

N_ as N 0_5 U 0.05 U NA 0_5 U NA

Su_ 0_3 1_ NA 1 • NA

Me_Is (m_q

P_e2_3



:.--_ An_eTab_E_. _1 e_l Pond and _1 I S_Z_; _u_ 01"PONDLE524_Re_ 01_OND_U_A_619 _OND_UTFA_0 _ _TREAMLE6__TREAMLE_3
Ame_c 150 _ 5 U 12 1.1 0_ 0_9
Badum 4 1 502 39.3 33_ 45_ 43_

Be_ll_m 0.66 _ 2 U _1 _3 J _048 J 0.1 U
C_um 1A7 zs 024 J 2 U 2 U 2 U 2 U
C_dum - 17200 17900 17000 22900 23400

Chm_um 11 _ 7_ _3 J 1_ J 2A J 2_ J

C_a_ _ 1 1_ J 1.1 J 0A4 J _55 J 022 J

Copp_ _5 _ _1 J _3 Z5 J 9_ 8.1
_n 10_ s 1890 1140 812 725 322 J

Lead 1A _ _1 J 0,93 025 _95 0_9

Magne_um - 3360 3830 3280 3790 3660

Manganese 120 _ 2_4 24_ 1_1 1_8 _5 J

Mer_ _ _ 0_1 J _89 _082 J _3 J 0_6
_ckel 3_2 _ 4.1 J 3_ _8 _6 3
Po_s_um - _40 2650 2470 5140 5230

S_e_um 5 = 10 U 0A J 02 J 0_7 J 1 U

_ver _36 t 10 U 0_ U 03 U 0_ U _3 U

S°NUmThN_m _ _ 406010U 615010U 635010U 414010U 436010U

VanaNum 20 _ 6.1 J 3.8 J 2_ J 3_ J 1_ J
_nc 73 zs 203 153 12.1 193 17

_US_ - _ _ S_oad_ Cbr_c _lucs
zCalifomiaToxicsRule

_a_ag¢

_ NP.WQC

Vhcxav_t chm_

- No_ua_c _=hold cstablish¢_
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AppendixF
ValidaUonReports



__ Tab_F-1E.pAID Site_sam_eD_eRI_An_ytica_muDpataEPAID'V_al_a_onPackaqSeDG_and V_a_oNnumber
LD110 997388 / 997400 4550H / 4550J
LD111 997388 4550H
LDl12 997388 4550H
LDl13 997388 4550H
LD114 997388 4550H
LDl15 997388 4550H
LD116 997388 4550H
LD117 997388 4550H
LD120 997388 4550H
LD121 997388 4550H
LD122 997388 4550H
LD123 997388 4550H
LD124 997388 4550H
LD125 997388 45501
LD126 997398 45501
LD127 997398 45501
LD128 997398 45501
LD129 997398 / 997400 45501/ 4550J
LD130 997398 / 997400 45501/4550J
LD131 997398 45501
LD132 997398 45501
LD133 997398 45501
LD134 997398 45501
LD135 997398 45501
LD136 997398 45501
LD137 997398 45501
LD138 997398 45501
LD139 997398 45501
LD141 997398 / 997400 45501/ 4550J
LD142 997398 45501
LD143 997398 45501
LD144 997398 45501

_ LE00L1D145 99739182254 61964A5501
LE002 12254 6196A
LE003 12254 6196A
LE004 12254 6196A
LE005 12254 6196A
LE006 12254 6196A
LE007 12254 6196A
LE008 12254 6196A
LE009 12254 / 12632 6196A / 6249
LEO10 12254 / 12632 6196A / 6249
LEO11 12254 6196A
LE013 12288 6196B
LE014 12288 6196B
LE015 12288 6196B
LE016 12288 6196B
LE017 12288 6196B
LE018 12288 6196B
LE019 12288 6196B
LE020 12288 6196B
LE021 12288 6196B
LE022 12288 6196B
LE023 12288 6196B
LE024 12288 6196B
LE025 12288 6196B
LE026 12288 6196B
LE027 12288 6196B
LE028 12289 6196C
LE029 12289 6196C
LE030 12289 6196C
LE031 12289 6196C
LE032 12289 6196C
LE033 12289 6196C
LE034 12289 6196C

_ _ LE035 12289 6196C
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_ TaMe _I.E_ID Si_1Sam_e D_RI_a_GmupDa_ EPAI_1_ _ _eSDG_and V_a_OnNumber
LE036 12289 6196C
LE037 12289 6196C
LE038 12289 6196C
LE039 12289 6196C
LE045 21114 7940A
LE047 21114 7940A
LE048 21114 7940B
LE050 21114 7940B
LE051 21114 7940B
LE052 21114 7940B
LE053 21165 7_0C
LE0_ 21165 7940C
LE056 21165 7940C
LE057 21198 7940E
LE058 21198 7940E
LE060 21207 7940
LE061 21207 7940
LE062 21207 7940
LE063 21207 7940
LE064 21207 7940
LE065 21207 7940
LE066 21207 7940
LE067 21207 7940
LE068 21207 7940
LE069 21207 7940
LEO70 21207 7940
LE071 21207 7940
LE072 21207 7940
LE073 21207 7940
LE074 21207 7940
LEO75 21207 7940
LE076 21207 7940

_ _ LE078LE077 2120721207 79407940
\ _ LE079 21216 7961

LE080 21216 7961
LE081 21216 7961
LE082 21216 7961
LE083 21216 7961
LE084 21216 7961
LE085 21216 7961
LE086 21214 7940H
LE087 21214 7940H
LE089 21221 8017
LE090 21287 7971
LE091 21216 7961
LE092 21216 7961
LE093 21216 7961
LE094 21216 7961
LE095 21216 7961
LE096 21219 7961
LE097 21219 7961
LE098 21219 7961
LE099 21219 7961
LE100 21219 7961
LE101 21219 7961
LE102 21219 7961
LE103 21219 7961
LE104 21219 7961
LE105 21219 7961
LE106 21219 7961
LE107 21219 7961
LE108 21219 7961
LE109 21219 7961
LE110 21219 7961
LE111 21219 7961
LEl12 21219 7961
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TaMe F-1. Site I RI Analytical Data EPA ID'_ SDG_ and V_idaUon
EPA ID Sam_e Delive_ Group V_a_on Package Number
LE113 21243 7948
LE114 21243 7948
LE115 21243 7948
LE116 21243 7948
LE117 21243 7948
LE118 21243 7948
LE119 21243 7948
LE120 21243 7948
LE121 21243 7948
LE122 21243 7948
LE123 21243 7948
LE124 21243 7948
LE125 21245 7991
LE126 21245 7991
LE127 21245 7991
LE128 21245 7991
LE129 21245 7991
LE130 21245 7991
LE131 21245 7991
LE132 21245 7991
LE133 21245 7991
LE134 21245 7991
LE135 21245 7991
LE136 21245 7991
LE137 21245 7991
LE138 21245 7991
LE139 21245 7991
LE140 21245 7991
LE141 21245 7991
LE142 21268 7991
LE143 21268 7991
LE144 21268 7991

_ LE146LE147LE145 212682126821268 799179917991
LE148 21268 7991
LE149 21268 7991
LE150 21268 7991
LE151 21268 7991
LE152 21268 7991
LE153 21268 7991
LE154 21268 7991
LE155 21268 7991
LE156 21268 7991
LE157 21268 7991
LE158 21369 8010
LE159 21369 8010
LE160 21383 8002
LE161 21383 8002
LE162 21383 8002
LE163 21383 8002
LE165 21383 8002
LE166 21401 8002
LE167 21401 8002
LE168 21401 8002
LE169 21437 8015 "
LE170 21437 8015
LE171 21439 8049
LE172 21437 8015
LE173 21437 8015
LE174 21437 8015
LE175 21437 8015
LE176 21446 8015
LE177 21446 8015
LE178 21446 8015
LE179 21446 8015

_ LE180 21446 8015
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_ " TableF-1E.pAID Sites_mpleD_iveRI_AnalytlcalGrouDpataEPAID'va_lidationPackaqSeDGS,and V_aUoNnumber
LE181 21474 8061
LE182 21474 8061
LE183 21474 8061
LE184 21474 8061
LE185 21474 8061
LE186 21474 8061
LE187 21517 8061
LE188 21517 8061
LE189 21517 8061
LE190 21517 8061
LE191 21517 8061
LE192 21517 8061
LE193 21517 8061
LE194 21534 8043
LE195 21534 8043
LE196 21534 8043
LE197 21534 8043
LE198 21534 8043
LE199 21552 8024
LE200 21552 8024
LE201 21552 8024
LE202 21552 8024
LE203 21552 8024
LE204 21641 8049
LE205 21641 8049
LE206 21641. 8049
LE207 23017 8669
LE208 23017 8669
LE209 23017 8669
LE210 23017 8669
LE211 23017 / G204285 8669 / 8707
LE212 23017 8669
LE213 23017 8669
LE214 23017 8669
LE216 23426 8759
LE217 23426 8759
LE218 23426 8759
LE219 23426 8759
LE221 23502 8789
LE222 23502 8789
LE223 23502 8789
LE224 23502 8789
LE225 23502 8789
LE226 23711 8840
LE227 40865 9982
LE228 40865 9982
LE230 40865 9982
LE231 40865 9982
LE232 40865 9982
LE234 40865 9982
LE235 40865 9982
LE237 40931 10150
LE238 40931 10150
LE241 40931 10150
LE242 40931 10150
LE244 40931 10150
LE245 40931 10150
LE247 40931 10150
LE248 40931 10150
LE249 40931 10150
LE250 40981 10258
LE251 40981 10258
LE252 40981 10258
LE254 40981 10258
LE255 40981 10258
LE256 40981 10258

_ LE257 40981 : 10258
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TaMe F-1. Site I RI Analytical Data EPA ID'_ SDG_ and V_aUon
EPA ID Sarape Delive_ Group ValidationPackaqe Number
LE258 40981 10258
LE259 40981 10258
LE260 40981 10258
LE261 40981 10256
LE262 40981 10258
LE263 40981 10258
LE264 41630 10309, 10408
LE267 41789 10519
LE268 41789 10519
LE269 41789 10519
LE270 41789 10519
LE271 41789 10519
LE272 41852 10631
LE273 41852 10631
LE274 41852 10631
LE276 41852 10631
LE278 41852 10631
LE280 41852 10631
LE281 41852 10631
LE283 41852 10631
LE285 41852 10631
LE286 41852 10631
LE288 41852 10631
LE289 41852 10631
LE290 41852 10631
LE291 41923 10716
LE293 41923 10716
LE294 41923 10716
LE296 41923 10716
LE297 41923 10716
LE298 41923 10716
LE299 41923 10716

_° _ LE301 41923 10716

_ _j/ LE30L3E302 4192431923 1071160716
LE304 41923 10716
LE305 41923 10716
LE306 41923 10716
LE307 41923 10716
LE308 41923 10716
LE310 42987 11178
LE311 42987 11178
LE312 42987 11178
LE314 42987 11178
LE315 42987 11178
LE317 42987 11178
LE319 42987 11178
LE320 43043 11188
LE321 43043 11188
LE323 43043 11188
LE325 43043 11188
LE327 43043 11188
LE329 43043 11188
LE331 43043 11188
LE333 43043 11188
LE335 43043 11188
LE337 43043 11188
LE339 43043 11188
LE341 43043 11188
LE343 43043 11188
LE344 43043 11188
LE345 43086 11244
LE346 43086 11244
LE347 43086 11244
LE348. 43086 11244
LE349 43086 11244

_ LE350 43086 11244
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___ TaMeF-1E.pAID SitesampleD_ivel_RIAnalyticalGrouDpataEPAID'v_idationPackagSeDG_and V_a_oNnumter
LE351 43086 11244
LE352 43086 11244
LE353 43992 11929
LE354 43992 11929
LE356 43992 11929
LE357 43992 11929
LE358 43992 11929
LE360 43992 11929
LE361 43992 11929
LE363 43992 11929
LE364 43992 11929
LE365 43992 11929
LE367 43992 11929
LE368 43992 11929
LE369 43992 11929
LE370 44063 11929
LE371 44063 11929
LE374 44063 11929
LE375 44063 11929
LE376 44063 11929
LE378 44063 11929
LE379 44063 11929
LE380 44064 11929
LE381 44064 11929
LE382 44064 11929
LE383 44064 11929
LE384 44064 11929
LE385 44064 11929
LE386 44064 11929
LE387 44118 11897
LE388 44118 11897
LE389 44962 12364

_ LE39L1E39L2E390 449642496424962 123614236142364
LE393 44962 12364
LE394 44962 12364
LE396 44962 12364
LE397 44962 12364
LE400 44962 12364
LE401 44962 12364
LE402 44962 12364
LE403 45038 12395
LE404 45038 12395
LE406 45038 12395
LE407 45038 12395
LE409 45038 12395
LE410 45038 12395
LE412 45038 12395
LE413 45038 12395
LE414 45038 12395
LE415 45038 12395
LE417 45078 12395
LE418 45078 12395
LE420 45078 12395
LE421 45078 12395
LE422 45078 12395
LE423 45078 12395
LE424 45078 12395
LE425 45078 12395
LE426 45078 12395
LE427 45078 12395
LE428 45078 12395
LE429 45342 12595
LE430 45342 12595
LE432 45342 12595

_ LE433 45342 12595

)
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r _ Tab_ Fol. Site I RI Analytical Data EPA ID's, SDGs, and V_idaUon
"- _-7 EPA ID Samp_ D_e_ Group V_a_on Package Number

LE434 45342 12595
LE435 45269 12595
LE436 45269 12595
LE437 45269 12595
LE438 45269 12595
LE439 45269 12595
LE441 45269 12595
LE443 45269 12595
LE444 45269 12595
LE445 45269 12595
LE446 45269 12595
LE447 45269 12595
LE448 45269 12595
LE449 45269 12595
LE453 44869 12743
LE455 44869 12743
LE456 45897 12838
LE457 45897 12838
LE458 45897 12838
LE459 45897 12838
LE460 45897 12838
LE461 45912 12838
LE462 45912 12838
LE463 45912 12838
LE464 45912 12838
LE465 45912 12838
LE466 45912 12838
LE467 45912 12838
LE468 45912 12838
LE469 45912 12838
LE470 45937 12838
LE471 45937 12838

_ LE47L3E47L4E472 459347593475937 128318283182838
LE475 45937 12838
LE476 45943 12838
LE477 45943 12838
LE478 45943 12838
LE479 45864 13090
LE480 45864 13090
LE481 45864 13090
LE482 45864 13090
LE483 45864 13090
LE484 45864 13090
LE485 45864 13090
LE486 45864 13090
LE487 45864 13090
LE488 45864 13090
LE489 45864 13090
LE490 45864 13090
LE491 45864 13090
LE492 45864 13090
LE493 45864 13090
LE494 45864 13090
LE495 45864 13090
LE496 45864 13090
LE497 45864 13090
LE498 45879 13090
LE499 45879 13090
LE500 45879 13090
LE501 45879 13090
LE502 45879 13090
LE503 45879 13090
LE505 45879 13090
LE506 45879 13090
LE507 45879 13090
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_j_ Tab_F-1E.pAID Sit;am_leRIAn_yticD_e_ GrouDpata EPAv_atiolnD'S'SDGSp_ckaagendVaHda_°Nnumber
LE508 45879 13090
LE509 45879 13090
LE510 45879 13090
LE511 45879 13090
LE512 45879 13090
LE513 45879 13090
LE514 45879 13090
LE515 45879 13090
LE516 45879 13090
LE517 45879 13090
LE518 45879 13090
LE519 45879 13090
LE520 45879 13090
LE524 51022 13060
LE524 51692 13258
LE525 51022 13060
LE526 46401 13169
LE527 46401 13169
LE528 46410 13169
LE529 46410 13169
LE530 46410 13169
LE532 46410 13169
LE534 46410 13169
LE535 46410 13169
LE536 46428 13169
LE537 46428 13169
LE538 46428 13169
LE539 46428 13169
LE540 46428 13169
LE541 46428 13169
LE542 46428 13169
LE544 46432 13169

_ _ LE545 46432 13169

\ _,_ LE54L7E548 4643426432 1316193169
LE549 46432 13169
LE550 46432 13169
LE551 46432 13169
LE552 46432 13169
LE557 46452 13169
LE558 46452 13169
LE559 46452 13169
LE562 46452 13169
LE563 46452 13169
LE566 46471 13201
LE567 46471 13201
LE569 46471 13201
LE571 46471 13201
LE572 46471 13201
LE573 46471 13201
LE575 46471 13201
LE576 46471 13201
LE578 46481 13201
LE580 46481 13201
LE581 46481 13201
LE582 46481 13201
LE583 46481 13201
LE585 46481 13201
LE586 46481 13201
LE587 46481 13201
LE588 46481 13201
LE590 46490 13201
LE591 46490 13201
LE593 46490 13201
LE594 46490 13201
LE597 46490 13201

_ LE598 46501 13201
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Table F-1. Site I RI An_ytical Data EPA IDa, SDGs, and V_aUon
EPA ID Sample D_ive_ Group V_a_on Package Number
LE599 46501 13201
LE602 46501 13201
LE604 46501 13201
LE606 46501 13201
LE609 46501 13201
LE611 46501 13201
LE613 46524 13201
LE614 46524 13201
LE615 46524 13201
LE616 46524 13201
LE619 51691 13288
LE620 51691 13288
LE621 51691 13288
LE622 51691 13288
LE623 51691 13288
LE624 46935 13380
LE625 46936 13380
LE626 46935 13380
LE627 46939 13380
LE628 52261 13481
LE629 52261 13481
LE630 52261 13481

No_: _ems not in_uded wi_ _e Draft RI Repo_ will be _duded _ _e D
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EaChTech Mamh 20. 2003
9675 BusinessPark Ave
San Diego,CA 92131
ATTN: Mr. Chris Ba_

SUBJECT: MCAS El Tom, CTO 78, D_a Validation

Dear M_ Bar_

Enclosedam Me final valida_on repots _r Me fractionsli_ed below. These
SDGs were receded on Mamh 13, 2003. A_achment 1 is a summa_ of Me
samp_s th_ were _ewed _r eachana_s_.
LDCPr_e_ # 9982:

SDG# F_c_on

03-1540, 40707, Volatiles,1,4-D_xane, M_als, Wet Chemi_, TPH as
40728, 40762, Gas_ TPH as E_mc_b_s
40812, 40813,
40865, 40866

__ Thaena_sedsatavalida_°wnerevalida_Wdas Pe_°rmued_ngthe _llowinUgnder LevedIocumen_lll,andLeVeaIsapN_aNIev gu_inest"oeacThhe
m_hod:

• USEPA,ContractLaborato_ ProgramNation_ Func_on_Gu_ines
_r O_anic D_a Renew, O_ober 1999

• USEPA,Contra_Laborato_ ProgramNation_ FunctionalGu_ines
_r Ino_an_ Da_ Renew, Feb_a_ 1994

• EPA SW 846, Thi_ Ed_ion, Te_ Me_ods _r Evaluating Solid
Waste, update 1, July 1992; upd_e IIA, Augu_ 1993; upd_e II,
Se_ember 1994; upd_e liB, Januaw 1995; upd_e III, December
1996

The data v_atom did u_lize their pm_s_on_ judgeme_ when ev_uating the
data to achieve the most compile and accum_ assessme_ of the data. The
data packages were renewed acco_ing to the above stated v_a_on
procedures.

For v_ati_, 1,4-d_xan_ m_al, wet chemi_w, TPH as gas_ and TPH as
e_m_a_e ana_ses, no da_ was qualified as unusable.



n general, the data _r all ana_ses appear usab_ _ the lim_ns noted in the
Da_ Valida_n Repots. Data val_on _ were noted on the _rato_ Form
ls and included _th each v_a_on repot.

V:_OGl_E_h\Tom_82COV,wpd 2



I N_me_ 1

l_e
DA_ DA_ VOA (82_C Me_ TPH_ TPH_ CL_ _ TSE

LDC SDG# REGD DUE _2_ _) _W84_ _0t_ _01_ _l&_ _0_ _6_

B 40707 _13_3 3/27/03 - - 1 0

_8 _13/03 3_7_3 ;:_i_'__!_! -C

D _762 _13_3 3_7_3 3 0 -

E 40812 _13/03 3_7_3 _:i !

F 40813 3_3_3 3_7R3 - 4 0

G 40865 3_3_3 _27_3v - 10 0

H 40866 _13_3 3_7_3 - o 6 0

Total B 2 0 1 0 1 0 1 0 1 0 31 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

S_d_ _1_ _ Lev_ N val_i_ (all_r cellsam_vel III _o_ T_ _m_e _u_s _ n_ _d_e MS_S_ _d DU_ 998_wpd



LDC Repot# 9982G6

Labor_ory Data Consu_a_ Inc.
Data V__n RepoN

P_e_e Name: M_S El _m, C_ 078

Coflec_on Date: Feb_aw 26 _ugh Feb_aw 28, 20_

LDC Repod Date: Mamh 19, 2003

Ma_: Water

Param_er_: Pe_hlorate

V_ida_on Level: Lev_ III

_rato_ APPL, Inc.

Sample DeliveW G_up _D_: _865

. _ Samp_ Iden_flca_on
_ J LF_7

LF_8
LF_9
LF230
LF231
LF232
LF233
LF_4
L_35
L_36

_\_DO_RT_TORO\_S2G_3 1



In_oduc_on

Thisd_a reviewcoven 10watersamp_sli_ed onthecovershe_ in_udingdH_ons
and man_y_s as ap_a_ The an_yses were per EPA M_hod 31_0 _r
Pe_orat_

This review_llows a modred o_ine _ _e USEPACo_mct Labomtow P_gmm
N_on_ Func_on_ G_d_ines _r Ino_a_c D_a R_iew _ebmaw 199_ and the
ProjectP_ced_es Manu_, U.S.Naw PACDIVI_tall_on Res_rat_n P_gmm _R_,
Oc_b_ 1998.

A _ble summad_ng_1d_a qu_c_on is p_ded _ the end of this mpo_ Rags
are _ass_ed as P _rotoco_ or A (ad_sow) _ ind_e wh_h_ the flag is due _ a
laborato_d_i_on f_m a speckedp_c_ or is_ tech_c_ ad_so_ n_um.

Blankmsu_ _e summarizedin Sec_onIII.

R_d du_s amsummarizedinSec_onIX.

Rawda_ weren_ m_ewed_r _is SDG.Ther_iew wasb_ed on QCd_a.

_ The_l_ng am d_n_ons of thed_a qu_em:
U Ind_es _e compoundoran_e wasangled _r b_ n_ d_ected_ orabove

the_ed lim_

J Ind_es an e_m_ed v_u_

R Qu_ co_ml ind_es thedata_ notusable.

N Presumptiveev_enceof presenceof thecons_tuen_

UJ Ind_es _e compoundoranal_ewasanalyzed_r b_ notd_ected.Thesample
d_ectionlimRisan estim_edvalue.

A Ind_es thefindingisbasedupontechn_ val_on c_eda.

P Ind_es thefinding_ r_ed to a pmtocol/co_rac_ d_iation.

None lnd_es the d_a was not _gn_ca_y impactedby the finding,_efom
qu_c_on wasnotrequired.



I. TechnicalHolding_mes

_1 tech_c_ holding_me req_mmentswerem_.

The ch_mof_us_dieswerem_ewed_r documen_t_nof cooler_mperatums._1
co_ _mpemtumsm_ validationcdteda.

I1.C_ibra_on

a. InRialCa_bra_on

_1 cfiteda_r the in_ c_ibrat_nof eachm_hodwerem_.

_ C_ibra_onVedflca_on

C_ibrat_nverificationfrequencyandan_y_s cHtedawerem_ _r eachm_hodwhen
ap_a_

II1.Blanks

M_hod blankswerereviewed_r eachmatrixasapplicabl_ Nopem_omtecontaminan_
w_e _und in the m_hod blanks.

_ No find blankswereiden_fiedinthisSDG.

IV. Matr_ S_ke/M_dx SpikeDu_es

The_boratowhas ind_ed _ themwereno m_dx spike (M_ and m_dx spike
dup,c_e (MSD)an_ysesspecked_r the w_tersam_es inthisSDG,and_erefom
m_dxspikeandm_dxspikedupl_e an_yseswerenotpe_ormed_r thisSDG.

V. Du_es

The laboratowhasind_ed th_ themwerenoduplic_e(DU_ an_ysesspecked_r
thewat_ samplesinthisSDG,and_em_m du_e an_yseswerenotpe_ormed_r
thisSDG.

VI. LaboratowCon_olSamp_s

Labomtowco_ml sam_eswerereviewed_r the watersam_es. Peme_ recoveries
(%_ andrelativepeme_ differences(RPD)werewithinQC limR_

vii. SampleResultVeHfica.on

Rawda_ werenotm_ewed_r thisSDG.

C:\WPDOC_EART_TO RO\9982G_ ET3 3



VIII. OverallAssessmentof Data

Dataflagsaresummarizedat theend of th_ repot.

IX. FieldDuplicates

Nofi_d duplicateswereidentifiedinthisSDG,



MCAS El Toro, CTO 078
Perchlorate - Data Qu_caUon SummaW - SDG 40865

No SampleDataQu_ed inthisSDG

MCAS El Toro, CTO 078
Perchlorate - Laboratory Blank Data Qual_c_ion Summary - SDG 40865

No Sample Data Qu_ed in this SDG

MCAS El Toro, CTO 078
Pe_o_te - _eld Blank Data Qual_ca.on Summary - SDG 40865

No SampleDataQu_ed inth_ SDG

C:\WPDOCS\EART_TORO\9982G_ ET3 5



__._ W_ LabAnalysis
E_h T_h APPL Into
9675Bu_nessPa_ 4203W_t S_ff _enue

SanD_go,_ _131 F_sn_ _ 93_

Attn:ChdsBa_

Project:3609_003002MCAS[] Tom#1

SampleID:LE22.7 APPL ID: AP46616
Sam_oCollectionDa_i _2_O3 AR_ 40865

Method Anal_e Resu_ PQL UnRs PrepDate Ana_s Date

EPA 31&0 Perchlorate 4_ 3_ u_L 3/5/03 3/5_3

_'-_ P_]t_d: _/7/03 1£._0_4 PM

15



Wet LabAnalysis
EaR T_h APPL InK

9675 Bu_ness Pa_ 4203 W_t S_ff Avenue

San _eg_ CA _131 Fresh, CA 93722

ANn: Chds Ba_

Pr_e_: 36097.003002 MCAS El Tom #1

Sam_e ID: LE228 APPL ID: AP46617
£amplA CollectionDate: 2/26/03 ARF: 40865

Method Analyte ResuR PQL UnRs PrepDate Ana_s_ Date

EPA31&O Pem_om_ 3&6 3,0 ug/L _5/03 _5_3



:__ W_ L_bAn_ysis
EaCh_ch APPLIn_
9675 Bu_nessPark 4_3 We_ S_ _enue

San Diego,CA_131 Fresno,CA93722

A_n:ChdsBan

Project:3609_003002MCASElTom#1

Samp_ ID:LE229 APPLID: AP46618
SampleCollectionDat_:2/26/03 ARF:40865

Method Anal_e ResuR PQL UnRs , PrepDate Ana_s_Date

EPA31_0 P_chl_e Notd_ected IA _o ug/L 3/5_3 _5/03

_ ' _-_ P_ted: ,.q,_/03f_:08_4 PM

17



WetLabAnalysis
Eadh Tech APPL In_

9675 Bu_ne_ P_k 4203 West S_ff Avenue

San D_go, CA 92131 Fmsn_ CA 93722

Ate: ChdsBa_

Project:36097.003002 MCAS [] Tom #1

Sam_e ID: LF..280 APPL ID: AP46619
_am_e CollectionDate: 2/27/03 ARF: 40865

M_hod Anal_e ResuR PQL U_ts PrepD_e Ana_s_ Date

EPA31&0 Perchlorate 5.8 3.0 ug/L _5/03 _03



Wet LabAn ys
EadhT_h APPLInto
9675Bu_nessPa_ 4203 W_t S_ff Avenue

SanD_g_ CA_131 Fmsn_ CA93722

P_e_: __ MC_ [] _m #1

S_Ne B: L_I APPLI_ A_6_0
Samp_C_n Date:_2_3 AR_ 40865

M_hod Ana_e Resu_ PQL UnR$ PrepDate Ana_s_ Date

EPA 31_0 Pmc_om_ _9 3.0 u_ _ _3

P_t_l: _'7"/o3 f_.'08_4 PM



WetLabAn ysis
EarthT_h APPL In_
9675Bu_nessPa_ 4203W_t S_ff Avenue

San_ego, CA92131 Fr_, CA93722

_: ChdsBa_

P_: _3_2 MCAS_ _m #1

S_p_ _: L_ APPLI_ AP_I
_am_e _n _: _ AR_ 40865

M_hod Anal_e Resu_ PQL Un_$ PrepDate Ana_s D_e

EPA31_0 _e N_ d_ed _ _0 u_ _3 _3

_ PHnte_ 3,_,/03 t_O9_ PM

20



_ _; W_ LabAnalysis
_ T_h APPLI_,
9675 Business Park 4203 We_ S_ff _

San _ego, CA _131 Fresno, CA 93722

Ann:ChdsBa_

Proje_:36097.003002MCAS_ Tom#1

8am_e ID:LF_.233 APPLID: AP46622
_am_e Col_n _e: _2_03 AR_ 40865

M_hod An_e Resuff PQL Un_s P_p D_e Ana_s D_e

EPA 31_0 Pem_orate Not detected _ 3.0 ug/L _5_3 3/5_3



_ \ W_ LabAnal_is
_ _ APPL I_.

9675 Bu_ness Pa_ _03 We_ S_ _ue

San Dieg_ _ _131 Fresno, CA _2

AHn: Chds BaE

Proje_: 36097.003002 MCAS [] Tom #1

Samp_ ID: LF_284 APPL ID: AP46623
Sample Co_ectionDate: _2_03 ARF: 40865

M_hod Anal_e Resuh PQL UnRs PrepDate Ana_s_ D_e

E_A 31_0 P_chlom_ Notdetected I/_ _0 u_L 3/5/03 315103

_ _1 P_ 3/7/03 I_:08_5 PM

22



_._ Wet LabAnalysis
Eadh Tech APPL Inc.
9675 Bu_ness Pa_ 4203 We_ S_ Avenue

San Dieg_ CA 92131 _n_ CA 93722

_: ChrisBarr

Proje_:3609_3002 MOASElToro#1

Sam_e ID:LE235 APPLI_ AP46624
_am_e Colleen D_ _2_ AR_ 4_65

Method Analyte Resu_ PQL Un_s PrepDate Analysis Date

EPA314,0 Perchlorate 13,5 3.0 ug/L 3/5/03 3/5/03



,--_ Wet LabAnalysis
Eadh T_h APPL I_.

9675 Bu_ness Pa_ 4203 W_t S_ff Ave_e

San _ego, CA 92131 _esn_ CA 93722

A_n:ChdsBa_

Project:3609_003002 MCAS B Tom #1

Sample ID: LE286 APPL ID: AP46625
Sarape C_tion Date: 2/28/03 ARF: 40865

M_hod Anal_e Resuff PQL UnRs PRp D_e Ana_s_ DHe

EPA31_0 Perchlorate N_ d_ected _k_ 3.0 ug/L _5/03 3/_03



LDC_ 9982G6 VALIDATION COMPLETENESS WORKSHEET Date:% - __" o3

_ SDLaGborato_:APP#: L,40865 In_ Level Ill Re_ewPer:ag_I ofI/.1_
2nd Reviewec___

METHOD: Perch_m_ (EPAMe_od314._

The sam_es listed below were reviewed for each _ Me followingvalidation ama_ Validation find_gsam noted in affached
v_ation findingsworksheets.

I V_l_n Am_ I I Cnmm_

I. Te_lholdin_mes _ Sam_d_es: _'_'0_ 4_v_ _'_'O_

I1_ In_ _m_n _

I1_ Ca_bra_onvedfica_on A

II1. _anks A

_ M=_Spike_=_SpikeDupli_tes _ _ I_ f_:_C;_:_J

_. Labom_ co_mlsam_es _ L _/L C_

_1. Sampleres_ _tion N

_11. Ovemgasse_me_ ofd=a _

N_ • A = Acceptable ND= No_mpoundsdete_ D = Du_te

( _ swN==Notpro_appli_sb_eewo_she_ FRB==F__anRi kn_ TB = TripblaE _B= Equ_me_ b_nk

Va,d_ed Sam_e_

1 ! LF227 W 11 / P_'_ 21 31

2 I LF228 12 22 32

3 I LF229 13 23 33

4 ! LF230 14 24 34

5 I LF231 15 25 35

6 _ LF232 16 26 36

7 _ LF233 17 27 _7

8 I LF234 18 28 38

9 J LF235 19 29 39

NotesL



Revision#1

.... LDC Repot# 8840B6

Laboratory Data Consu_ants, Inc.
DataValidationRepo_

*Project/Site Name: MCASElTom, CTO072

C_cBon Date: Ju_ 3, 2002

LDC Rep0_ D_e: Augu_ 13_2002

Matd_ Water

Palmier: Pem_orate

VaHda_onLevel: Lev_ III

Laborato_: AppliedP & Ch Labomto_

Samp_ Delive_ Group _DG): 0_3711

.__ Sam_e Iden_fica_on
_J *LE-226

An a_edsk _ _ be _sced _ the mm_n
_ the _ _ aW reused se=_n _ the_ 1 _\_CS\__O\8_0_RV1



R_on #1

Introduction

This d_a reviewcove_ one water sample listedon the covershe_ _ud_g dilu_ons
and rean_ys_ as appl_a_& The an_yses we_ per EPA M_hod 31&0 for

-. Pe_orat&

This review follows a modred outline of the USEPA Co_ra_ Laborato_ Program
Nation_ Function_ G_delines for Inorga_c Data Review (February 199_ and the
Project P_cedures Manu_, U.S. Navy PACDIVInstallationRestorationProgram OR_,
O_ober 1998.

A table summad_ng _1 data qu_cation is prodded at the end of this repoR. Flags
are class_ed as P (protoco0 or A (ad_sow) to indic_e wh_her the flag is due to a
laboratorydeviation from a specked protocol o_is of tech_c_ ad_sory nmure.

Blank results aresummarized in Sec_on II1.

Field du#_ates a_ summarized in Section IX.

Raw d_a were not reviewed_r this SDG.The renew was based on QC data.

_-_ The _l_ng are d_n_o_ of the d_a qu_e_:

U Indic_es the compound or an_e was _ed _r but not d_ec_d _ or above
the stated lim_

J Indic_es an e_im_ed v_ue.

R Qu_i_ co_l indic_es the d_a is not usable.

N Presumptiveev_ence of p_sence of the cons_tuent

UJ Indic_es the compound or an_e wasan_yzed _r but not detected.Thesample
d_ection limRis an es_m_ed v_ue.

A Indic_es the finding is based upon tech_c_ validation cdteda.

P Ind_es the finding is _l_ed to a p_co_co_ra_u_ de_atio_

None Ind_es the data was not _gn_cantly impaled by the finding, therefo_
qu_cation was not _qui_d.

Hnd_ateschangeas theresuRof repoRrenew.SDG 02-3711 2 C:\VWDOCS\EARTH_TORO\S_4OBS.RW



Rev_on #1

•".___ I. Technical HoldingTimes

HI _chn_ holding _me mq_mmen_ werem_.

The ch_moficu_odies were reviewed _r documentation of cooler _mperat_es. HI
cooler _mperatums m_ v_ation cd_da.

II. Calibration

a. InRial Calibra_on

All cdteda for the in_ calibrat_n of each m_hod were meL

In_me_ d_ect_n limit, i_eme_ co_ections and linear range an_ys_ were
performed at the required frequencywith the _llowing exception_

Repod
DaM of F_quency Date _ As$o_aMd

An_e CalibraUon La_ Repod Requirement Ane_s Sam_es F_g A or P

Pem_orate ICAL 11_4/02 Evew6 moths _8/02 _1 sam_es _ None P
SDG02_711,

_-_._ b. CalibrationVedfica_on

C_ibrat_n verification_equencyandan_y_s cdtedawere m_ _r eachm_hod when
ap_abl_

III. Blanks

M_hod blankswerereviewed_r eachm_dx asappl_abl_ Noperforate contamina_s
were _und in the m_hod blanks.

No fi_d blankswere _en_fied in th_ SDG.

IV. MatrixSpike/Matrix Spike Du_ates

The laborato_ has ind_ed th_ there we_ no m_fix spike (MS) and m_fix spike
du_ic_e (MSD) an_yses specified _r the water samples in th_ SDG, and therefo_
m_dx spike and matdx spike duplic_e an_yses were not performed_r this SDG.

V. Du_ates

The _boratow has indicted th_ there were no dupl_e (DU_ an_yses specked _r
the water samples in this SDG,and _efo_ dupl_e an_yses we_ not performed_r
th_ SDG.

*lnd_ates change as the resuR of repod _ew. SDG 02-3711 _ C:\WPDOCS\EARTH_TORO\8840B6.RV1



Revision#1

'_/ VI. LaboratoryControlSam_es

Laboratowco_ml sampleswere reviewedfor the watersamples.Peme_ recoveries
(%R) werewithinQC limR_

VII. Sam_e ResuRVedfica_on

Rawdata werenotreviewed_r thisSDG.

VIII. Overall Assessmentof Data

D_a flags are summarized_ the end of this repo_

IX. Field Dupl_ates

No fi_d dupl_ates were iden_fied in this SDG.

*l_tes chan_ _ _e msuR_ m_d m_. SDG_711 4 C:\W_OC_H\TOR_8_R_



R_bn #1

ii_ *MCAS El Tom, CTO 072
Pem_o_ - Data Qu_caUon SummaW - SDG 02-_11

I I

*MCAS El Toro, _0 _
Perchlorate- Labor_ow Blank Data Qual_ca.on SummaW - SDG 02-3711

No Sample D_a Qu_ed inthis SDG

*MCAS El Toro, CTO 072
Perchlorate - Field Blank Data Qual_ca.on SummaW - SDG 02-3711

No Sample D_a Qu_ed inthis SDG

*ln_cates changeas the resuRof _pod renew.SDG02-3711 5 C:\WPDOCS_EARTH\TORO\8840B&RV1



Aphid P _ Ch _b_o_

_ _ Ana_s_ Resu_s _r M_hod E314.0
C_ N_ E_th _ _D) Pr_t N_ 36097 An_ M_hod E31_0

P_ect ID: MCAS _ _ro S_ ID: 023711 C_t_ _:

Compone_ Nam_ __E
CAS No:

L_ID S_ID M_ C_. D_ _vD_e An_ D_e B_ U_" RL _t Q

• 0_371_1 L_226 _r _3_2 0_2 07/08/02 _W_ _L 8 148

_W_0_01 _W_-M_01 _er 07/0_/02 07/0S/02 07/08/02 _W_ _L 4 <4 U

Note: Q- _

Qu_ U - N_ D_d _ I_ _ MDL __
t B - _ _ _L (PQL, EQL _ CRD_, b_ _e_ _ MDL.

APCL Data _gh_y to E_h Ter.h (SD) 0_1_02 13:24 (pl) _ _ 23711 F._ _RM.1 P_e: 1

123  5



LDC#: 8840B6 _UD_ION COMPL_EN_S WOR_HE_ D_: _e_

_ _or_SDG#:02_71App,edlP&Ch_bor_w L_III _v_:_:__,/___
2nd R_n _._

M_HO_ _r_ _ Me_od 31_

The samp_ _d bMow _m m_d _r each _ _e _l_ng _ are_. __ _n_ngs are n_ed _
_hed v_d_ _d_ __.

J __ Area Commen_..

4 14 _ _

5 15 _ _

6 16 _ 36

7 1_ _ _

8 18 _ 38

10 " _ _ 40

N_:

CN_l_fl



_C #: _oB_ _UD_ION RNDING__ WORKSHEET ___"

2nd R_m: _

Commen_:



• _j/ _ LDC Repot# 8789B6

_borato_ Data Consul_s, Inc.
Data Valid_ion RepoN

' P_ec_ Name: MCASEl _m, CTO On

Col_cBon Da_: June 17_mugh June29 20_

LDC Repo_ Date: July2_ 2002

Matd_ Water

Param_em: _mh_rate

Vat.on _vel: Lev_ V

_rato_ App_edP & Ch _borato_

Sam_e Delive_ Group _DG): 0_3502

_ _ Samp_ Ide_c_n

LE2_
LE_3
LE224
_5

C:\WPDOC_EART_TOR_BT_B_4 _



l_roducUon

This d_a reviewcovem5 w_er samples li_ed on the cover she_ _u_ng dil_ions
and man_y_s es app_ca_ The an_yses were per EPA M_hod 31_0 _r
Pem_omt_

This m_ew _llows a modred ou_ine of the USEPACo_mct Labomto_ Program
Nation_ Func_on_ Gu_es _r Ino_an_ Data Renew _ebma_ 1994) and _e
ProjectProceduresManu_, U.S. NavyPACDIVln_lation RestorationProgramOR_,
October199&

A table summad_ng _! data qu_cation _ prodded at the end of th_ repot. Rags
are c_ss_ed as P (protoco_or A (ad_sory) to ind_atewhetherthe flag is due to a
_boratorydeviationfrom a specked protocolor is of techn_ ad_sory natur_

Blankresultsare summarizedin Sec_onII1.

Reid du_ _e _mm_z_ in Se_on IX.

The _lb_ng are d_n_o_ of the d_a qu_em:

. \ U Ind_es _e compoundor an_e was_a_z_ _r b_ notd_ect_ _ orabove
_ / the _ lim_

J Indic_es an e_m_ed v_ue.

R Qu_i_ controlindicatesthe data is not usable.

N Presumptiveev_ence of presenceof the con_en_

UJ Ind_es _e compoundoran_e wasanalyzed_r b_ n_ detected.Thesamp_
d_ection lim_is an e_m_ed v_u_

A Indic_es the finding is based upon _chn_ v_ation c_ed_

P Indicatesthe finding is r_ated to a protocol/contractu_deviation.

None Intimates the data was not _gn_cantly impacted by the finding, therefore
qu_cation wasnet required.



_ J_ "- I. Technical Holding _mes

All techn_ holding _me requirementswere met.

The __u_di_ were _i_ed _r docum_t_on of cooler _m_u_. _1
, cooler_mpe_ m_ v_d_on cdteda.

I1.C_on

a. Ini_al C_ibraBon

NI c_eda _r the in_ c_b_n werem_ w_hthe _l_ng _e_o_

I

NI s_m_es _ Pemh_r_e In_ _ w_ n_ _ _ m_ be None P
SDG_02 _ _ _e mq_ed perfumed _W 6 mo_

b. Cagbra.on VedflcaBon

Calibrat_n verificationfrequency and an_ys_ cdtedawere met _r each m_hod when
ap_a_e with the fol_wing exceptions:

_1/_ CCV2 Perchlorate _ _11_ LF_.2_ J (alld_ects) p
LF_.225 UJ (_1non-d_ects)

III. Blanks

Method blanks were reviewed for each mat_x as applicable. No contaminant
concentrationswerefoundinthe methodblanks.

No field blankswere identified in this SDG.

W. Matrix Spik_M_r_ Spike Du_es

M_Hxspike_ andmatrixsp_ dupl_e (MS_ samp_s wererenewed_r thewater
m_H_ Peme_ r_ov_es _ and r_ve peme_ di_rences _P_ were _thin QC

V. Duplicates

--_-)_ Duplicate(DUP)sample an_yses were reviewedfor the water samplesas appl_able.

C:\WPDOC_EART_TORO_B7_B6.ET4 3



_J Vl. Labor_ow Co_ml Sam_es

Laboratorycontrolsamples were reviewedfor the w_er samples. Pementrecoveries
(%R) werewithinQC lim_

VII. Sample ResuRVedflcaUon

All sam_e resuRverificationsm_ v_ation cdteda.

VIII. Overall Assessmentof Data

Dataflags are summarizedat the end of thisrepo_

IX. Field Duplicates

No fi_d dupl_ates were iden_fiedinth_ SDG.

_ 4



"-- MCAS El Toro, CTO 072
Pem_om_ - Data Qual_ca.on Summaw - SDG 02-3502

I I
_ _1 _e None P _ _,_

_4
_5

02-3502 LE224 Perforate J (elldetects) P C_ibrelion(%R)
LE225 UJ (_11non_etects)

MCAS El Toro, CTO 072
Pe_hlom_ - Laboratow Blank Data Qual_caUon SummaW - SDG 02-3502

No Sample D_a Gu_ed inthis SDG

MCAS El Tor_ CTO072
Pe_h_m_ - Field BlankData Qual_ca_on Summaw - SDG 02-3502

_ _ No Sample D_a Qu_ed in this SDG

C:\WPDOC_EART_TO RO\87_B_ ET4 5



Aphid P & Ch _b_a_

_t An_ys_ Resu_s _r M_hod E314.0

\J _nt N_e: E_th _ch _D) Pr_t No: 36097 An_. M_hod E31_0

P_ect ID: MCAS _ _ro Ser_e ID: 023502 C_t_ _:

Component Name: ___

CAS No:

L_b ID S_p_ ID M_ C_. D_e _v D_e An_. D_e B_t_ U_t RL R_t Q

02-3502-1 " LE221 _ter 06/17/02 06/20/02 07/01/02 _W_ _g/L 4 6.0

o2-35o2-2 LEZ2z _er 06/iZ/02 0_/20/02 0Z/0i/02 _W3_2 ._/L 4 <4 U M
02-3502-3 LE223 _ter 06]18/0_ 06/20]02 07/01]02 _W_ _g/L 4 _8

0_350_02.3502.5 LE225LE22t _ter_ 08/20/0206/19/0_06/20/0206/20/0207/01/0207/01/02_W__w_ _g/L_g/L 204. 2188_' _
O2W_3_M_O1 _W_-M_01 _te_ 0Z/01/0_ 0_/01/02 0Z/01/02 _W_ _L 4 " <4 U

Not Dete_ed _ shown _ PQL, with d_ufion _d m_tuR _t_ _ @_b_.

Note: Q- Qu_
Queer U - Not Detectedor _s th_n MDL

B - Le_ th_n RL _QL, EQL or CRD_, but _ th_ MDL.

/ \

APC_ Data H|shwaF to E_h Te_ (SD) 0V_209_0 (pl) R _ 2350_ _ _RMol P_e: 1 ._/

11356 "



LDC#: S789B6 VAUDATIONCOMPLETENESSWORKSHEET D_e:_- aq-O2
SDG #: 02_502 X Lev_ IV Page:_.L_of__l_

___ir,\ Lab_atow: Appli_ P & Ch _bmatow 2nd Re_ewer:_Re_ewe_ _ _

METHO_ _n_a) _mh_rete (EPAMe_od 31_

The serapes listed b_ow were renewed for each of the fol_wing val_a_on areas.Valida_onfind_gs are noted _
_ttachedv_a_on findingsworkshee=.

2 I _ I 12 _ 32

4 _ _4 14 _ _

5 I L_ _ _5 _ _

7 17 _ 37

8 18 28 38

_ _19 30_ 4039

No_s:

C:\WPDOC_EART_87_B6W.EA4



M_hod:_g_ (_M_od _1_. _ )

INoI.A ...Rn_n_ommem

Were _ i_ms_ c_ d_ _h _p _ / I ,,

Weml_?_i_ _ c_: _n _n _ w_n _ _11_ _,, / '"

W_e b_¢e c_ p_ _ r_u_? _

/ -_ _?

W_ themv_oncom_enessCO_on_wo_h_._em_ _k_? _ ye_ _e e_ _e B_ks

MS_UR S_ I Wmer.

Werethe MS_SD _e_ r_e_s (%R)_ _ _e p_ d_

spikeconce_n _ e f_r _ 4 _ _e, no a_on w_ _e_

W_e _e MS/MSD _ durum _e_e pe_s_ d_ere_ _D) _ _ _

w_ems__ _d_ _% _f_s_ples _ w_ _s_ls_pl_? A co__ CRDLI_d _udbg wh_< CR_ _ C_L f_o_one _ _
_e dupl_e s_ v_ wm _ _ _ C_L

W= _ LCS _y_ _ _ SDG? _

W_e _ew_lntheL_4 _peme_r_erl__415%for M_ 8_._(_ _ rd_e p_c_ d_e_I_? _ _

Were_e pefform_ce evelu=_ _ s_p_._w_in the e_ep_e _s? _



_SDGLDC #:#: "_ _ _O_- 3_O_ _ VAUDATION RN_NGS CHECKUST Re_P:__.___..__

_. _ 2rid Renewer: _ _



Commen_

_L6



Comments:RefertoCalibraUonVerificationfindingsworksheetforlistofqualifioafionsandassociatedsampleswhenreportedresultsdo notagreewithin10.0%
of therecalculatedresults.

CALOLC.6



_CsDG#:#: 0_7__._ _B_ _UD_Le_IIV Reca_u_UonRNDINGS WOR_HE___ R__
2nd _R _.

METHO_ _mganics, M_hod _ I q. O

Percentrecoveries(%_ _r a _b=_ow co_r_ sem_e anda m_dx spikesarn_e weremc_cu_d using_e follo_ng f_m_a:

%R = Found x 100 Whine, Found = conce_mSonof each an_e measmed_ _e analys_of _e sarape. For _e matrixs_ke c_c_aSo_
_ue Found= SSR _p_ed samp_ msu_ - SR _am_e msgr.

True = concen_ationof eachan_e _ thesource.

A samp_ anddup_c_e r_e pmce_ _ffemnce _P_ wasmc_a_d us_g _e follo_ng_rm_a:

RPD = _ x 100 Whme, S = Orig_ samp_ concen_ation
_+_ D = Du_e sam_e concen_ation

, ,Samp_ _ _ o_ An=_._ _om.| Found / a_ _O_n_/D __d_ I RPD __ ' ' "" ' " "'_I RPDRo_d '" _'_

Matrix_ sarape _SR_

D_lcale sam_

Commen_: Rear to _pr_ works_ _r _ _ _alifica_o_ and_ociated sam_ _en r_t_ r_ do n_ agr_ _ 1_ _ _e _ecd_b_
res_

TOTCLC_



LDC#: 87 87_G VAUDATIONFINDINGSWORKSHEET P_._.I__ _

___SDG,_#: O 9- 3 frOM _ampl_ C_c_ation Vedfica_on 2ndRe_eWenre_ewe__'l.u,v_,(,_-.

METHOD: ino_anics, Me_od ._ I q. O

P_e see qu_ca_o_ bdow _r _ que_¢ns answered"_. N_ appIiceb_ que_0_ me identifiedas "N/A'.

NN/A_ _HeaV:esuri_esu_ibneen_p°necd_a_dd rangC_eCUlateofd_:°rrecitlY?_txumen_? ...

(_ N N_ _e _ dete_on _m_ below_e CRQL? .

Compound(an_e) msu_ _r _ t _ #F / reposed witha positived_ect were
recalculatedand ver_ed udng _e _ng equa_on:

I

Note:



MCAS El Toro, CTO 72
Data V_lda_on Repots

LDC# 87O7

"D_n_Dibenz_umns



\_ LDC Repot# B707D21

LaboratoryDataConsu_ants,Inc.
Data ValidationReport

Project/Site Name: MCASElTom, CTO072

C_ction Date: May 16, 2002

LDC Repod Date: JuT 10, 2002

Matr_: Soil

Parame_rs: D_ns/_benzo_rans

VaHda_onLevel: Lev_ III

Laboratory: ParadigmAn_ic_ Laboratories,Inc.

Samp_ Delivery Group (SDG):G20_285

Sam_e lden_flcaffon
LE211

C:\WPDOC_EART_TORO_8707D21.ET3 1



Introduc_on

Thisd_a reviewcoven one soilsarape limedon the coversheet in_ud_g d_u_ons
and man_ys_ as appHcabl_The an_yses wereper EPA SW 846 Method 8290 _r
Polych_dn_ed D_n_benzo_ns.

This renew _llows a modred ou_ine of the USEPACo_ Labo_tow P_gmm
Nation_ Function_ G_d_nes _r O_a_c D_a Review (Octob_ 1999) and _e
ProjectP_cedums Manu_, U.S. NavyPACDIVInstallat_nRes_rat_n Pmg_m (IR_,
Oc_b_ 1998.

A _ble summad_ng_1 d_a qu_cation _ p_ded _ the end of this mpo_ Rags
am _ass_ed as P _co_ or A _d_sow) _ ind_e wh_h_ _e flag is due _ a
_boratow deviat_nf_m a spe_fiedprotoc_ or is _ techn_ ad_sow n_um.

Blankresults_e summa_zedinSection_

R_d dup_es are summarizedin Section_

Rawd_a w_e n_ reviewed_r _is SDG.Thereviewwasbased on QC d_

The_llo_ng am d_n_ons of _e d_a qu_e_:

U Indic_esthe compoundoran_e wasan_yzed_r butn_ d_e_ed _ or above
the statedlimR.

J Ind_es an esCroWedv_ue.

R Qu_i_ co_l ind_es the d_a is not usable.

N Presumptiveev_enceof presenceof the con_e_.

UJ Ind_es thecompoundoran_e wasan_yzed_r butnotd_ected. Thesamp_
d_ection limRis an es_m_ed v_u_

A Ind_es the findingis basedupon_ch_c_ v_ation c_ted_

P Ind_es thefindingis r_ed _ a p_col/co_u_ deviation.

None Ind_es the d_a was not _gn_cantly impaled by the finding, ther_o_
qu_cation was notrequired_



\_J I. Tech_cal Holding _mes

_1 _ch_c_ holding_me mq_mme_s were m_.

The ch_of_u_odi_ w_e reviewed_r documentat_n_ cool_ _mpemt_. All
cooler_mperatums m_ v_d_on c_eH_

II, GC/MS In_me_ Pe_ormanceCheck

In_me_ pe_ormancewaschoked _ _e requiredd_ freq_nc_

R_en_on _me _ndows were _bl_hed _r _! hom_ogue_ The chromatographic
resolu_onbetween_8_CDD and peaks mpmse_ng any other un_b_ed TCDD
isomerwas lessthanor equ_ to 25%.

II1. IniBal C_ibm_on

A fivepoi_ in_ c_ibrat_n was pedormedas req_red by the m_hod.

Peme_ relive _anda_ d_i_o_ (%RS_ w_e less _an or equ_ _ 20.0% _r
uHab_ed compoundsand lessthanor equ_ _ 30.0%_r lab_ed compound_

The ionabundanceratios_r _1PCDDsand PCDFswere_t_n v_on cH_d_

W. Rou_ne Calibm_on _ontinuin_

Ro_ne c_brat_n was performed_ _e _quired _equen_e_

_1 _ _e m_ne c_brat_n peme_ diffem_ (%_ between_e i_ cal_rat_n RRF
and the mu_ne c_brat_n RRF were less than or equ_ to 20.0% _r unlab_ed
compounds and less than or equ_ _30_% _r labeled compounds.

The ion abundance ra_os_r _1PCDDsand PCDFswere _thin v_id_on cdteda.

V. Blanks

M_hod blanks were r_iewed _r e_h ma_ _ appl_abl_ No polychlodnated
_o_d_enzo_mn con_m_an_ wen _und in _e m_hod blanks_th the _l_ng
_ceptions:



\ J Extra.on
MeffiodB_nk _ Date Compound Con_n_on As_ated Sarape8

LMB _10/_ I_6,7,_HpCDD _2_ p_g _ sam_es _ SDGG2_
OCDD _558 p_g
_TCDF _2_ pg/g
_PeCDF _1_ pg/g
1,2,3,4,7,8-H_DF _ pg/g
1_6,7,8-H_DF _0_0 pg/g
TotalHpCDD _2_ pg/g
To_ TCDF 1.01 pg/g
Total_CDF _5_ p_g
To_ HxCDF _366 pg/g

Sampleconcentrationsw_e comparedto concentmt_nsd_e_ed in 1hem_hod b_nks.
Thesam_e concentrationswereeithernotdete_ed or were_g_ficantly greater( >5X
blankcontamina_ thantheconcentrations_und in_e assod_ed m_hod blankswith
the _llowing exceptions: _ .....

_d Mottled Rn_
Sarape Compound C_nb_ _n_n_n

_11 _F _3_ _ _327UJ _
__ 0_27 p_g _3_UJ p_
_ TCDF _5 p_g _ p_
T_ PeCDF 1._ _ 1._ _

No fi_d blankswere id_ inthisSDG.

Vl. MatrixSpike/Matr_ Spike Dupl_ates

The laboratowhas indicted that there were no m_Hx spike (MS) and mat_x spike
duplicate(MSD)an_ysesspecked_r thesoilsam_es inthisSDG,andthereforemat_x
spikeand matdxspikedu_e an_yseswerenotpe_ormed_r t_s SDG.

VII. LaboratoryCon_ol Samp_s (LCS)

Laboratowcontrolsampleswere m_ewedfor thesoilsamples.Thepementrecoveries
(%R)werewithinthe QC lim_swiththe fol_wingexception_

I
LCS ID Compound %R (Mm_) As_da_d Sarape= Rag J A or P

OPR _3A3_eCDF 131 _13_ _ _m_. _ SDG J (alldete_ P
G2_

VIII. Regional Quali_ Assuranceand OualiWCon_ol

_ N_ ap_a_



_i_ I_ InternalStandards

_1 i_em_ _anda_ recoverieswen _thin QC lim_.

_ Target Compound IdenUficaUons

Rawd_a werenot reviewed_r _ SDG.

_. Compound Qua_R_n and CRQLs

_1 compoundquantitationand CRQLswen _thin v_ation cfite_a _th the fol_ng
exceptions:

Sarape _m_u_ _nd_g Cr_da _ A or P

_s _m_u_ 2nd_mn _r _e

Raw d_a werenot review_ _r th_ SDG.

_1. Sy_em Pe_ormance

Raw d_a wen notreview_ _r th_ SDG.

Nil. Overall Assessmentof Data

Dataflagshavebeen summarized_ _e endof the repo_

_ Field Du_es

No fi_d du_mes wen iden_ inthisSDG.
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MCAS El Toro, CTO 072
D_ns/Dibenzofurans - Data Qual_caUon Summary- SDG G204-285

SDG sam_e Compound I Rag IAorP Reason

G204-2_ LE211 2,3_8-_CDF J (HI _tects) P Labora_ _ol

G204_85 LE211 _3,7,8_CDF None P Compoundquantite_tion
andCRQ_

MCAS El Tor_ CTO 072
Dioxins/Dibenzofurans- LaboratoryBlank Data Qual_caUon Summary. SDG
G20_285

Modred Rn_
SDG Sam_s Compound Con_sn_U_ A or P

G2_2_ LE211 _3,_TC_ _27UJ Wg A
2_A_CDF _ p_
T_I _ _5_ Wg
TotaJP_DF 1.33UJWg

_-_ MCAS El Toro, CTO 072 ..
_o_n_D_enz_umns - Field BlankData Qu_ffica.on Summary - SDG G204_85

No Sample D_a Qu_ed inth_ SDG

_WPDOC_EART_TOR_8707D21 .ET3 _



_ient _rma_Oa Samnle Information

P_j_t Narn_ CTO72 ReportB_is: Dry W_g_
Matrix: Soil

Sarape ID: LE211 Weight/ Volum_ IZ22 Grams

Odgin_pH: HA
Laborato_ _rma_on BatchID: WG7320
P_j_t 1D: 0204-285

SampleID: 44821 _lenarne: M ljun_a_2_
Coll_6on Date/Fime: l_M_-02 1_35 Re_hk: M_un02_15
R_ Date: 31-M_2 B¢_n ConCah M_un02a-15

ExtractionDate: l_Jun-02 EndConCal: M ljun02a_2_
An_D_ Date: 12-Jun-02 Ink_ Ca_ m829_-l_201a



LDC#: 8707D21 VAUDATION COMPLETENESSWORKSHEET D_e:7=_-€ _
SDG#: G20_285 X Lev_ III Page:__L.of.!.._

/-___ Lab_ato_: P_a_m An_ic_ Leb_ Inc. 2nd Re_ewe_Re_ewe_ _
METHOD: HRGC/HRMS_o_ns/D_enzo_rans (EPASW 846 Method8290)

The sam_es _stedbelow were renewed _r each _ _e _llo_ng validationareas. Val_a_on findingsare n_ed _
a_achedv_a_on find_gs workshee_.

I V_on Area Commen_

Ih HRG_HRMS In_me_ _fform_e che_ ,_ ,

N_: A - Accept_ ND - NOcom_unds d_ D = Du_c_e

SW = S_ worksh_ _ = R_d _ _ = _u_m_ _k

3 13 _ I_

4 14 _ _

5 15 _ 35

6 16 _ 36

7 17 _ 37

8 18 _ 38

9 19 _ 39

10 _ 30 40

\ _/ N_es_

C:\WPDOC_F__RT_S7_D_ _EA$



VAUDATIONFINDINGS WORKSHEET

METHOD:HRGC/HRMSD_n_Dibenzofurans (EPASW 846 M_hod8290)

_ 2_.7,_TCDD _ 1_3_.7,_HpCDD _ I_3_HxCOF _ I_8,9-HpCDF _ To_l HpCDD

_ I_PeCDD _ OCDD L I_HxCDF _ OCDF _ To_l TCDF

_ I_,7_HxCDD _ 2_7,8-TCOF !_ 2_HxCDF _ To_l TCDD W. To_l PeCDF

:_ I_HxCDD L 1,2,3_PeCDF _ I_8_HxCDF _ Tobl PeCDD _ To_l HxCDF

_ I _HxCOD _ 2_PeCDF _ I_6_HpCDF _ To_l HxCDD _ To_l HpCDF

Notes:

COMPNDL21C



M_HO_ H__ ___ _ _ 846 M_hod 82g_

_e_ qu_c_O_re _ sam_=b_ow_r _d_dques_ons_s_mdame_od"N_ank?__p,_ que_o_ me _e_ed _ "_
_ _ a m_hod bl_k __ _r eachm_ _d _e_r a samp_ _mc_n _ __?

_RCLEDRESULTSWERENOTQUALIRE_ALLRESULTSNOT_RCLEDWEREQUAUREDBYTHEFOLLOWINGSTATEMENT:
_1 ¢or_rn_mntsw_Jl_f_i UmIs _i m_hod _m_kconcer_r_4onwerequd_ed as n= d_ected, "U'.

C:\WPDOCS\WR_DIO_Ng_BLANKS90.21



M_HO_ H__ ___s (_A _ 846M_od 829_
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AppendixG
HumanHealth RiskAssessmentTa_es



_ TaMe G_: ResuRs_om SoilDa_ SeLSi_ 1R_ec_d An_yUc_

End_g De_h
C_l Sam_e ID Lab ID _ Value _kg) F_g
l_-_ch_m_hane HA12 LD136 1.5 5.8 R

HA13 LD138 1.5 6 R
HAll LD134 1.5 6.2 R
HA11 LD135 3.0 5.7 R
HA12 LD137 3.5 5.5 R
HA13 LD139 4.0 6.1 R
HA10 LD133 4.5 5A R

2-BGanone DP13 LE030 1,5 60 R
Ac_one DP16 -LE036 1.5 97 R

DP14 LE032 1.5 92 R
DP02 LE003 1.5 93 R
DP10 LE023 1.5 95 R
DP15 LE034 1.5 96 R
DP17 LE038 1.5 96 R
DP11 LE025 1.5 97 R
DP03 LE005 1.5 98 R
DP12 LE027 1.5 98 R
DP07 LE016 1,5 100 R
DP07 LE017 1.5 100 R
H_6 LD122 1.5 110 R
DP04 LE007 1.5 110 R
DP08 LE019 1.5 110 R
DP09 LE021 1.5 110 R
DP05 LE009 1.5 140 R
DP05 LE010 1.5 120 R
DP13 LE030 1.5 120 R

.) o o%
• DP06 LE014 1.5 140 R

HA05 LD121 4.5 110 R
HA06 LD123 4.5 110 R
DP15 LE035 5.0 92 R
DP02 LE004 5.0 95 R
DP08 LE020 5.0 96 R
DP12 LE029 5.0 110 R
DP12 LE028 5_ 97 R
DP13 LE031 5.0 97 R
DP03 LE006 5_ 98 R
DP14 LE033 5.0 98 R
DP01 LE002 5.0 100 R
DP09 LE022 5.0 100 R
DP11 LE026 5.0 100 R
DP16 LE037 5.0 100 R
DP17 LE039 5,0 100 R
DP06 LE015 5.0 110 R
DP07 LE018 5.0 110 R
DP10 LE024 5.0 110 R
DP04 LE008 5.0 120 R
DP05 LEO11 5.0 120 R

ug_g = m_mg_ms _r _g_m
R = m_ _ _a_e (_e_)



TaMe G-2:Nonde_ Chem_s w_ Repo_ng Umi_ AboveHumanHeaRhScreeningCd_da
C_l t Scmen_g C_eda a I SQL Ranges ) Labom_ EQ_ I FOEC
Su_ce Soi_

VO_ _ EPA SW-_6 Method _6_ _ _kg) _
1,1_,_T_m_m_hane 408 4A - 6,100 5 1%
1,1,2_dc_om_hane 729 4_ - 6,100 5 1%
1,_D_oro_hane 278 4.4 - 6,100 5 1%
1,_D_Hompmpane 342 4A - 6,100 5 1%
Bmmo_c_omm_hane 824 4A - 6,100 5 1%
Bmmom_hane 3,897 4A - _100 5 1%
CarbonT_mc_odde 251 4A - _100 5 1%
C_om_hane 3,026 4.4 - 6,100 5 1%
_m_ 221 4.4 - 6,100 5 1%
_1 ,_c_ompmpene 777 4A - 6,100 5 1%
_bmmoch_mm_hane 1,109 4A - _ 100 5 1%
T_mch_m_hene (PCE) 484 4A - _100 5 1%
_ans-1 _mpro_ne 777 4A - 6,100 5 1%
Td_m_hene _CE) 53 4A - 6,100 5 1%
_n_ C_ 79 4_ - 6,100 5 1%

SVOCS by EPA S_6 Method _C (pg_g) _
1_D_Hom_nzene 3_47 350 - 120,000 10 1%
2,4,6-Trichlorophen_ 6,110 350 - 120,000 10 1%
2_Dini_o_en_ 122_06 1,700 - 610,000 50 1%
_C_o_phen_ 63_98 350 - 120,000 10 1%
_N_a_e 182,772 1,700 - 610,000 50 1%
3,_m_n_ne 1_81 350 - 120,000 10 1%
_N_a_e 18,331 1_00 - 610,000 50 1%
_N_ma_ine 23,161 1_00 - 610,000 50 1%

Benzo_hmcene 621 350- 120,000 10 3%

_ i Benz_u°m_heneBenz_fluomn_ene 6,215621 350350-_120,000120'000 1010 3%1%
B_Ch_o_) Ether 218 170 - 40,000 10 36%
B_Ch_sopm_) Ether 2,884 510 - 120,000 10 1%
B__) P_hal_e 34_41 510 - 120,000 10 1%
Carbaz_e 24,319 350 - 120,000 10 1%

Ch_sene 62,146 350 - 120,000 10 1%
_n_a,h_hm_ne 62 37 - 8,800 10 23%
Hexach_mbenzene 304 350 - 120,000 10 100%
Hexach_mbu_ene 6_36 350 - 120,000 10 1%
Hexachlomcyclo_ntadiene 365A87 1,700 - 610,000 50 1%
Hexach_me_ane 34X41 350 - 120,000 10 1%
Inden_l_,_d_ymne 621 350 - 120,000 10 3% •
mn_msod_n-pmp_a_ne 69 46 - 11,000 10 53%
mn_msod_hen_am_e 99_61 350 - 120,000 10 1%
Pe_ach_mphen_ 2,979 1,700 - 420,000 50 1%

PAHs _ EPA S_ (ug/kg)
Benzo_Fene I 62 I 26 - 6,100 I 10 7%

Perchlora_ _ EPA E314 _kg)
I 7.8 I 0.02-24 l 20 I 37%

Me_ by EPA 601_ (mg_g) _

ABe_c ! 0.39 t 0.29-4.5 I o.3 I 91%
Su_u_ce _
VOCs by EPA SW-_6 Method _60B _ _kg)e
1,12_-T_mcH_o_hane 408 4.3 - 6,100 5 4%
1,1,_Tdch_m_hane 729 4.3 - 6,100 5 2%
1,_ch_m_hane 278 4.3 - 6,100 5 4%
1,_ch_mpmpane 342 4.3 - 6,100 5 4%
Benzene 643 4.3 - 1,100 5 1%
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[ -_\__) TableG-2:NondetectChemic_swithReportingLimitsAboveHumanHealth ScreeningCriteria
Chemical Scmen_g C_efia a SQL Ranges Labom_w EQ@ FOEc
Bmmod_Horom_hane 824 4.3 - 6,100 5 2%
Bromomethane 3,897 4.3 - 6,100 5 1%
Ca_on TetmcHodde 251 4.3 - 6,100 5 4%
C_ome_ane 3_26 4.3 - 6,100 5 1%
C_om_rm 221 0.6 - 6,100 5 4%
_1,3-Dich_ropmpene 777 4.3 - 6,100 5 2%
Dibmmoc_oromethane 1,109 4.3 - 6,100 5 1%
T_mcHoro_hene (PCE) 484 4.3 - 6,100 5 4%
trans-1,3-Dichloropmpene 777 4.3 - 6,100 5 2%
Tdc_om_hene (TCE) 53 4.3 - 6,100 5 4%
Vin_ Ch_dde 79 4.3 - 6,100 5 4%
SVOCS by EPA SW-846 Method 8270C (_g/kg) _
1,4-Dich_mbenzene 3A47 350 - 120,000 10 3%
2_,_TdcHorophen_ 6,110 350 - 120,000 10 3%
_4-Din_mphen_ 122,206 540 - 610,000 50 1%
2-C_orophen_ 63,398 350 - 120,000 10 1%
2-N_man_ne 182_72 540 - 610,000 50 1%
3,3'-Dichloroben_d_e 1,081 350 - 120,000 10 3%
3-N_man_ne 18,331 540 - 610,000 50 3%
4-NRmanil_e 23,161 540 - 610,000 50 3%
Benzo(a_hracene 621 350 - 120,000 10 6%
Benzo(b_uom_hene 621 27 - 120,000 10 6%
Benzo(_fluomthene 6,215 350 - 120,000 10 1%
_Ch_m_h_) Ether 218 170 - 40,000 10 37%
_2-Ch_roisopmpyl) Ether 2,884 180 - 120,000 10 3%
_2-_hylhexyl) P_h_a_ 34,741 510 - 120,000 10 1%
Ca_az_e 24,319 350 - 120,000 10 1%

_ Ch_seneDibenz(_h_hmcene 62,14662 35037.-120,0008,800 1010 28%1%
Hexac_orobenzene 304 350 - 120,000 10 100%
Hexac_orob_a_ene 6_36 350 - 120,000 10 2%
Hexac_orocy_ope_ad_ne 365A87 540 - 610,000 50 1%
Hexac_oro_hane 34,741 350 - 120,000 10 1%
Indeno(12,3-_d_ymne 621 350 - 120,000 10 6%
Nap_h_ene 55,916 350- 120,000 10 1%
n-nitroso_-n-propylamine 69 46 - 11,000 10 58%
n-n_osod_hen_amine 99,261 49 - 120,000 10 1%
Pe_ac_orophen_ 2,979 540 - 420,000 50 4%
PAHs by EPA SIM (ug/kg)

Benzo(a)pyrene I 62 t 26- 6,1O0 I 10 9%
Perch_ra_ by EPA E314 (mg/kg)

Pe_hlo_te I 7.8 I 0.02- 24 I 20 I 38%
Me_ by EPA 6010B (mg/kg)_

Groundwate_

VOCs by EPA SW-846 Method 8260B (pg/L) _
1,1_,2-Tetrachlom_hane 0_55 1 - 5 1 100%
_l,3-Dic_oropmpene 0.395 0.5- 1 0.5 100%
_an_l,3-DicHoropmpene 0.395 0.5 0.5 100%

SVOCS by EPA SW-846 Method 8270C (pg/L)
2_,6-TdcHomphen_ 3.650 4.8 - 5 5 100%
_-Dich_mben_ne 0.149 9.6 - 14 10 100%
3-N_roa_ne 3202 48 - 50 50 100%
4-N_roanil_e 3_02 48 - 50 50 100%
Benzo_hmcene 0.092 9.6 - 10 10 100%

- Benzo(b_uom_hene 0.092 9.6 - 10 10 100%
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Table G-2: Nondetect Chemicals with Reportin@Limits Above Human Health Screening Criteria
Chemical Scme_ng C_eda a SQL Ranges Labom_w EQL b FOE c

Benzo(k)fluomthene 0.921 9,6 - 10 10 100%

_s(2-Ch_ro_hyl) Ether 0.010 9.6 - 10 10 100%
_s(2-CHoroisopmpyl) Ether 0274 10 - 100%

B_(2-_hylhexyl)Ph_ate _ 9.6- 10 10 100%
Carbaz_e 3.362 48 - 50 50 100%

Diben_a_hmcene 0_09 9.6 - 10 10 100%
Hexac_orobenzene 1_ 1.1 - 3.2 1 100%
Hexac_orobu_d_ne 0.862 9.6 - 10 10 100%

Hexach_ro_hane 4.802 4.8 - 5 5 79%

_deno(1 _,3-_d_ymne 0_92 9.6 - 10 10 100%
NRrobenzene 3.395 4.8 - 5 5 100%

n-nRmsod_n-prop_am_e 0.010 9.6 - 10 10 100%
n-n_msodimeth_am_e 0.0013 0.002 NP 100%

Pe_ach_mphen_ 1_ 4 - 12 1 100%

Explosives by EPA SW-846 Method 8330 (_g/L) d

1,3-DiNtrobenzene 3.650 1 - 5 5 74%
2,4,6-Tdnitrot_uene 2.241 1 - 5 5 74%
RDX 0.611 1 - 5 5 100%

PAHs by EPA SIM (ug/kg)

Benzo(a)pymne 0._ 02 - 1.3 0.2 21%
Pe_h_ra_ by EPA E314 (ug/L)

Pe_om_ 3_5 4 5 100%

Me_ by EPA 6010B (ug/L)
Antimony 14.6 1.8- 60 5 21%
Ame_c 0.045 1.5 - 10 0.3 100%

Lead 0.01_ 1.2 - 5 0.3 100%

_ Non.The,am 2_09 1.2- 3.7 0.5 20%
m_ = _ograms per _logmm
m_L =_ograms per liter
EQL = e_mated qua_tion _mit
FOE = _equency_ ex_eden_; percentage_ timesSQL_ nondete_ex_eds PRG
SQL =sarape quan_on _t _ no_e_ v_ue
VOC =v_ o_an_ compound
SVOC =se_v_ o_an_ compound
aUnlessotherwisenoted,thescreen_g_teda for_il areequivale__ EPARegion_ (2004)residentialprelimina_mme_a_on

go_s.F_ gmundw_e__e EPARe,on _ _00_ _p wa_r PRGsareo_yusedff no_g mornap_i_e _ av_m
_Thisvalue_ _e labomtowes_matedquantitationH_t from_e Wo_ P/a_ _arth Te_ 2001_
cT_ number_ sam_es_udes _e fi_ddu_a_ sam_
_BemusePRGsamcu_entlyunavailablefor2-a_no4,6_otoluene and4-am_o-2_initro_uene

(Me_od8330_nocomparisonwasconduced.
° Bemusea PRG_ _e_y unav_ab_ _r _hexanon_ nocomparisonwasconducted.
_BemusePRGsam _e_y unav_ab_ for _me_naph_alene, 2-nitrophen_,_6-dini_o-2-me_ylphenol,

4-bmmophen_phen_e_e_ 4_hlorm3-meth_phen_,4_hlorophen_phen_ether,4-nitrophen_,
acenaph_ene, be_g,_i_e_en_ bis(2-chlome_o_)me_a_e,andphenan_rene,nocomparisonwasconducted.

gBemusea PRG_ cu_en_ unava_b_ _r sodium,nocompa_onwascondu_.
_Nogmu_waters_a_ _ _e_y av_lab_ _r TPH_
_Fede_ ma_mumconSOnant_vel _PA 2004)
- =n_ pmsen_d
na=n_ ap_i_ble
NP= N_ prodded.
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TableG-3 : SummaryS_UsUcs for AnMytlcelData from Su_ace So, _feet-2 feet bg_ Samplesat _ 1

_equency Sarape_
Number_ Number_ _ Ma_mumD_ected Maximum 95% UCL

SRe/Med_m M_hod Analyte= Un_ Sam_es Detects Detect_n Concentration Concenuatton Co_centra_onsb _stribuBon_ Me_od_ RME R
Su_aceSoil 8260B _Butanone ug/kg 83 2 2% DP29 _00E+00 - - _00E+00 X
SudaceBog 8260B _Hexanone ug/kg 84 3 4% DP38 4AOE+01 - - _40E+01 X

Su_aceSoil 8260B _Me_yk2-Pen_none ug/kg 84 1 1% DP24 2_0E+00 - - _00E+00 X

Su_aceSoil 8260B Acetone ug/kg 66 2 3% HA02 1#0E+01 - - 1#0E+01 X
Su_aceSoil 8260B Benzene ug/kg 84 1 1% Trench34 _30E+02 - - _30E+02 X
Bu_aceSo_ 8260B C_omform ug/kg 84 5 6% Trench5 _20E.O0 - - - _20E+O0 X
Su_aceSoil _2(0B _h_benzene kg_g 84 1 1% Trench34 1AOE+04 - - 1AOE+04 X
Su_aceSoil 8260B T_uene ug_g 84 10 12% Trench34 _10E+04 - - _10E+04 X
Su_aceSoB 8260B X_enes,To_l ug_g 84 1 1% Trench34 _80E+04 - - _80E+04
Su_aceSoil 8270C _M_h_naph_ene ug/kg 72 1 1% Trench34 _70E+05 - - _70E.05 X

Su_aceSoil 8270C ph_B eis(2_hexyl) ug_g 71 3 4% Trench--15/Tren2ch3 _20E+02 - -
420E+02 X

Su_aceBog 8270C Dieth_P_ha_ ug_g 72 2 3% DP11 1.10E+02 - -- 1AOE+02 X
SurfaceSoil 8270C Di-n-butylPh_a_ ug_g 72 8 11% Trench23 _07E+05 - - 3_7E+05 X
Su_aceSoil 8270C F_omn_ene ug/kg 72 1 1% _ench23 _80E+01 - - 3_0E+01 X
Su_aceSoil 8270C Naph_a_ne ug/kg 72 1 1% Trench34 1_8E+05 - - 128E+05 X

Su_aceSoil 82_0C n-Nitmsodiphenylamine ug/kg ;2 5 7O/o Trench23 _67E+04 - - _67E+04 X

Su_aceSog 8270C Phen_ ugikg 72 7 10% DP18 _68E+02 - - &68E+02 X
Su_aceSoil 8330 2,4-_tm_luene ugJkg 76 5 7% Trench23 7_0E+03 - - _00E+03 X
SurfaceSoil 8330 2,_tro_luene ug/kg 74 1 1% Trench15 _40E+_ - - _40E+01 X
SurfaceSoil 8330 2_nitrotoluene ug/kg 73 1 1% DP05 Z78E+02 - - _78E+02 X

Su_aceSoil 8330 Hexahydr_l,3,_Trinitro- ug/kg 73 3 4% DP12 Z20E+03 - - 220E.03 X
13_-T_azJne(RDX)

8D0_B MotorOi_ mg_g 53 24 45% Trench48 _90E+01 2_3E+02 Non-pamrnek_ 95% Chebyshev(Mea_ Sd)UCL 3_0E+01 XSu_aceSoil

8D0_B PHCas D_s_ Fu_ mg_g 53 10 19% Trench34 _70E+04 - - _70E+04 XSurfaceSoil

Su_aceSog 8_ PHCas Gas_e mg_g 70 5 7% Trench34 1_0E+03 - - 1_0E+03 X

Su_aceSoil M8015E M_ Oi_ m_kg 17 17 100% 01SS0%SS01D-_0 _90E+01 2_2E+01 Lognorm_
H-UCL 2#2E+01

Su_aceSoil M8015E D_s_ mg_g 17 9 53% 01SS0_SS01-D0_ _70E+01 - - _70E+01 X

Su_aceSoil E314 Pem_om_ u_kg 86 7 8% _ench 5 _60E+02 - - _60E+02 X
Su_aceSoil 30_0 N_m_ as N m_kg 52 52 100% DP33 1_9E+01 Z38E+00 Lognormal H-UCL _38E+00

01-SS-T4_S01-
8290 _7_CDD n_kg 10 3 30% D_0 _55E_1 - - _55E_1 X

Su_aceSoil 8290 ro_I_3,7,8-TCDD = ng/kg 10 10 100% Trench48 Z70E+00 - Z70E+00 X
Su_aceSoil 6010B _uminum m_kg 72 72 100% DP34 1_8E+04 _22E+03 Gamma Appm_mateGamma _22E+03

Su_aceSoil 6010B _se_c m_kg 72 52 72% DP09 &60E+00 _12E+00 Non_a_me_c 95% Chebyshev(Mean,Sd) UCL _12E+00

Su_aceSOB 6010B _adum mg/kg 72 72 100% Trench34 1_0E+02 _02E+01 Non_amme_c Mod_ed_UCL _02E+01
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Frequen_ Sam_ewRh
Number_ Number_ _ MaximumDetected Max_um 95% UCL

SRehVled_m M_hod Ana_e ° Un_ Sam_es Detects Detection Concentra_on Concentration Conce_m6o_b Dis_ibu_onb Ms_odb RME R

SudaceS_ 6010B Be_ll_m mg/kg 72 54 75% DP28 _90E_1 _55E_1 Non_amme_c 95% Chebyshev(Mea_ S_ UCL _55E_1

SudaceS_ 6010B Cad_um mg/kg 72 49 68% Trench51 _17E+01 _98E+00 Non_arametdc 973% Che_ev (Mean,Sd)UCL 3_8E+00

Su_a_ S_ 6010B C_dum m_kg 72 72 100% DP35 _46E.04 _69E+03 Non_aramettlc 95% Che_ev (Mea_ S_ UCL 9_9E.03

SumacsSog 6010B Chm_um mg/kg 72 72 100% DP09 Z22E.01 _78E+00 Lognorm_ H_CL $78E+00
SumacsS_ 6010B Coba_ m_kg 72 72 100% DP09 _60E+00 _22E+00 Lognorm_ H-UCL Z22E+00

SumacsS_ 6010B Copp_ mg/kg 72 70 97% Tmn_ 17 _75E+02 _54E+_ Non_ammeffic 973% Cheby_ev (Mean,Sd)UCL _54E+_

SumacsS_ 6010B Iron m_kg 72 72 100% DP09 1A5E+04 _56E+03 Non_amme_c Mod_ed_UCL _56E+03

Sudace S_ 6010B _ad mg/kg 72 72 100% HA09 835E.01 1_5E+01 Non_aramek_ 97.5% Chebysbev(Mean,Sd) UCL 135E+01

Su_a_ S_ 6010B Magne_um mg/kg 72 72 100% DP08 635E+03 Z83E+03 Non_amm_ 95% Chebyshev(Mea_ S_ UCL Z83E+03

SumacsSo_ 6010B Manganese mg/kg 72 71 99% DP09 228E+02 _62E+01 Gamma Appm_mateGamma _62E+01

Su_aseSo_ 7471A Mer_ mg/_ 72 63 88% HA09 _10E+00 &64E_1 Non_arametric 973% Cbeby_ev (Mean,Sd)UCL &64E_1

SumacsS_ 6010B N_k_ mg/kg 72 72 100% DP09 Z63E+01 6_6E+00 Non-pemme_c 95% Chebyshev(Mea_ S_ UCL _76E+00

SumacsS_ 6010B Po_s_um mg/_ 72 72 100% Trench34 _94E+03 1_5E.03 Lognorm_ H-UCL 1_5E+03
SumacsS_ 6010B S_en_m mg/kg 72 5 7% HA07 1AOE+00 - - 1AOE.00 X

Suda_ S_ 6010B So,urn m_kg 72 18 25% Tren.ch34 _76E+03 1_2E+03 Non_amme_c 973% Cheby_ev (Mean,Sd)UCL 1_2E.03

Suda_ S_ 6010B Vanadium m_kg 72 72 100% DP09 _09E+01 130E+01 Non-parametric 95% Cbeb_hev(Mea_ Sd) UCL 1_0E+01

SumacsS_ 6010B _nc m_kg 72 72 100% Trench17 133E+03 2.13E+02 Non_ammetr_ 973% Che_ev (Mean,Sd)UCL Z13E+02

NOTE_
RME= masonab_ma_mum_po_m

EPC= _posum poi_concentration
UCL= upperco_dence _mR
mg/kg=mil_mms p_ _logmm
u_ = _cmgmm p_ _ogmm
ng_ = nanogmmper_ogmm
%= per_
- = N_ ap_caM_ Mean,s_nda_ de_abn, distrib_onandUCLweren_ ca_ulatedforda_ se_ w_ _wer _an 11 detect_ns.
Crossma_ _ _e Flagcolumnindi_tes_ _e RMEEPCfor_ an_e _ thema_mumconsecration.
"Onlydetectedchemi_b am _own _ this_M_

_The95UC_ d_db_on, andme_ed were_ken fromthePmUCLoutputwhens_ti_cs weregene_tedfor_e 95UC_
=To_l 2,3,7,_TCDD contributionwas_lcu_ted usingthetox_ equivalencyprocedure(EPA2001)as illu_mtedinTablesG-8 a_ G_.
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Ta_e G-4: ,S_UsUcs for An_ytical Da_ from Subsu_ace Soil )_et-10 _L 9es at _ 1

95% UCL

Number_ Number_ ! _equency SamplewithMaximum Ma_mum Conce_mfl
Si_/Med_m Me_od An_e a U_ Sam_es Detects _ Detection DetectedConcentra_on Concentration onsb _s_bu_onb M_hodb RME R

SubsurfaceS_ 8260B 2-Bu_none u_kg 174 2 1% 01-SS-DP2_S01-DI_ _OOE+00 - - - _00E+00 X
SubsurfaceS_ 8260B Z-Hexanone u_kg 175 7 4% 01-SS-DP3_S0_D5_ _OOE+01 - - - _00E+01 X
Subsu_aceSol 8260B 4-Meth_-2-Pen_none ug/kg 175 1 1% 01-SS-DP24-S01-DI_ Z00E+00 - - - _00E+00 X
Subsu_aceSo] 8260B Acetone ug/kg 138 5 4% 01-SS_34oS02-D_0 &70E+03 - - - &70E+03 X
Subsu_aceS_ 8260B Benzene u_kg 175 3 2% 01-SS-T29A-S02-D3.0 _10E+02 - - @10E+02 X
Subsu_aceSoil 8260B C_om_rm u_kg 175 11 6% 01-SS_5-S01-D0.5 Z20E+00 _06E+02 Non_amme_c 97.5%Chebyshev(Mean,Sd)UCL Z20E+00 X
Subsu_aceSoil 8260B E_benzene u_kg 174 5 3% 01-SS_34-S01-D2_ 1AOE+04 - - -- 1AOE+04 X
SubsurfaceSoil 8260B Te_achloroe_ene u_kg 175 1 1% 01-SS_3_S01-D3_ Z00E+00 - - - Z00E+00 X
Subsu_aceSoil 8260B T_uene u_kg 175 26 15% 01-SS_34-S01-D2_ _10E+04 1_7E+03 No_pammetr_ 97.5%Chebyshev(Mean.Sd)UCL 1X7E+03
Subsu_aceS_ 8260B To_l X_enes u_kg 175 6 3% 01-SS-T34-S01-D2.0 _80E+04 - - - _80E+04 X
SubsurfaceSo_ 8270C _Me_nep_ha_ne u_kg 147 5 4% 01-SS-T34-S01-D2.0 2_0E+05 - - - Z70E+05 X
Subsu_aceSo_ 8270C Bk(2-E_ylhex_h_a_ u_kg 148 6 4% _-SS_I_S01-DI_ 420E+02 - - - _20E+02 X
Subsu_aceSog 8270C _e_ Ph_a_ ugikg 148 4 3% 01HA09-SS0_D4_ 2_0E+02 - - -- Z50E+02 X
Subsu_aceSo_ 8270C DkN-Bu_IP_ha_ ug_kg 148 12 8% _-SS-T23-S01-D1_ 3_7E+05 Z15E+04 No_pammetr_ 97.5%Chebyshev(Mea_Sd)UCL Z15E+04
Subsu_aceSo_ 8270C Ruomn_ene u_kg 148 1 1% _-SS_2_S01-D1_ _80E+01 - - -- _80E+01 X
SubsurfaceSoil 82ZOC Hexachlombenzene u_kg 148 1 1% 01HA09-SS0_D4_ _20E+02 - - - _20E+02 X
Subsu_aceSoil 82ZOC Naph_ene u_kg 148 6 4% 01-SS_34-S01-DZ0 128E+05 - - - 128E+05 X
Subsu_aceSoil 8270C N-N_osodiphenylamine u_kg 148 6 4% 01-SS_23-S_-D1_ _67E+04 - - - _67E+04 X
SubsurfaceSoil 8270C Phen_ u_kg 148 15 10% 01-SS-DP51-S0_D_0 1_0E+03 _31E+03 Non-parametric 95% Chebyshev(Mea_ Sd)UCL 120E+03 X
Subsu_aceS_ 8330 1,3-_nRmbenzene u_kg 149 1 1% 01-SS-T29A-S02-D3.0 _30E+02 - - - _30E+02 X
Subsu_aceS_ 8330 2_,_T_nitmtoluene u_kg 149 3 2% 01-SS-BH01-S01-D_0 _86E+03 - - - 7_6E+03 X
SubsurfaceSo_ 8330 2,4*Dinitmtoluene u_kg 152 6 4% 01-SS_2_S01-D1_ _00E+03 - - - 7_0E+03 X
Subsu_aceSo_ 8330 2,_DinRrotoluene ug/kg 150 1 1% 01-SS-TI_S_-DI_ _40E.01 - - - : 4AOE+01 X
Subsu_aceSo_ 8330 2-Amino-4,6-d_Rm_luene ug_g 149 1 1% 01-SS-DP0_S01-DI_ _10E+02 - - - 3AOE+02 X
Subsu_aceSo_ 8330 4_.min_2,6--d_Rmt_uene ug/kg 149 1 1% 01-SS-DP0_S01-D1_ Z28E+02 - - - 228E+02 X

Subsu_aceSol 8330 (RDX)..... ug/kg 148 6 4% 01-SS-BH01-S01-D_0 1AOE+04 - - - 1AOE+04 X

SubsurfaceSoil Octahydro-1,3,5,7-Tetra_Rro-1,3,5,7- - - -- IAOE+03 X
8330 Tetrazocine(HMX) u_kg 149 1 1% 01-SS-BH01-S01-D5_ 1AOE+03

Subsu_eceSoil 8290 2,3,_TCDD n_kg 14 5 1% _-SS_3_S01-D_O 2_1E+00 - - -- 2_1E+00 X

Subsu_aceS_ 8290 TO_I2,3,7_-TCDDc ng/kg 14 14 I% 01-T33 ' 227E+01 _08E+00 Gamma Appro_ma_Gamma 6_8E+00
Subsu_aceSo_ 8015BDRO Motoroil m_kg 111 40 36% 01-SS_5_S01-D_0 _90E+01 Z19E+02 No_pammetr_ 9_5% Chebyshev(Mean,S_ UCL 6_0E+01 X
Subsu_aceSoil MS015E Motoroil m_kg 31 29 94% 01SS01-SS0%D_0 _90E+01 1_7E+01 Gamma ApproximateGamma 1_7E+01
Subsu_aceSog 8015BDRO PHCas D_s_ Fu_ m_kg 112 23 21% 01-SSK34-S01-DZ0 3#0E+04 _90E+03 No_pammetr_ 9_5% Chebyshev(Mean,Sd}UCL 2_0E+03
SubsurfaceSog SW8015E _es_ m_kg 31 12 39% _SS0_SS01-D_0 Z70E+01 1_3E+01 No_pammetr_ 95%Chebyshev(Mean,Sd) UCL 123E+01
SubsurfaceSo_ 8015BGRO Gaso_e m_kg 143 11 8% 01-SS_34-S01-D_0 1_0E+03 - - - I_0E+03 X
SubsuffaceSo_ E314 Pem_omm u_kg 170 14 16% 01-SS-DP3_S0_D_0 1_0E+03 8_2E+01 No_pamme_ 9_5% Chebyshev(Mean,Sd)UCL 8_2E+01
SubsurfaceSoil 30_0 _tra_ as N m_kg 105 105 100% 01-SS_3_S01-D_0 _27E+01 4.37E+00 No_pamme_ 95%Chebyshev(Mean,Sd) UCL 4_7E+00
SubsurfaceSoil CLO4METH Nit_a_ u_kg 8 6 75% 01HA04-SS0_D3.5 2_0E+03 - - -- 2_0E+03 X
SubsurfaceSoil 6010B _uminum m_kg 148 148 100% 01-SS_3_S01-D3_ 1_0E+05 1_6E+04 Non_ammetr_ 95%Chebyshev(Mean,Sd) UCL 126E+04
Subsu_aceSoil 6010B Antimony m_kg 148 6 4% 01-SS_3_S01-D_0 1_3E+02 - - - 1_3E+02 X
Subsu_aceSoil 6010B Ame_c m_kg 148 103 70% 01-SS-T33--S01-D3.0 1.24E+01 2#9E+00 No_pammetr_ 95%Chebyshev(Mean,Sd) UCL 2_9E+00
Subsu_aceSoil 6010B Sedum m_kg 148 148 100% 01-SS_31-S_-D_0 _04E+02 _14E+01 No_pammetr_ 95%Chebyshev(Mean, Sd)UCL 9A4E+01
SubsudaceSoil 6010B BewIl_m m_kg 148 108 73% 01-SS_DP23-S02-D_0 1.10E+00 127E+00 Non_ammetr_ 95%Chebyshev(Mean,Sd) UCL I_0E+O0 X
Subsu_aceS_ 6010B Cadm_m m_kg 148 90 61% 01-SS_28-S01-D_0 1_6E+02 8_6E+00 No_pammetr_ 97_% Chebyshev(Mea_S_ UCL 8_6E+00
Subsu_aceSo_ 6010B C_dum mg/kg 148 148 100% 01-SS-DP3_S02°D_0 7.10E+04 8_2E+03 Non_ammetr_ 95%Chebyshev(Mean,Sd) UCL _72E+03
Subsu_aceSo_ 6010B Chromium m_kg 148 148 100% 01-SS_2_S01-D_0 1#1E+02 1.16E+01 Non-parametric 95%Chebyshev(Mean,Sd) UCL 1A6E+01
SubsurfaceSoil 6010B CobaR m_kg 148 147 99% 01-SS-DP09-S_-DI_ _60E+00 4_6E+00 Non-parametric 95%Chebyshev(Mean,Sd) UCL 4_6E+00
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Dab _om Subsu_aco Soil

95% UCL

Number_ Num_r_ Fmque_y Sam_e_Ma_mum M_um Concon_ah
SR_Medium M_hod An_yte= U_ Sam_es Detects _ Detection Det_ted Con_ntra_n Concontra_n onsb _s_b_ b Me_ _ RME R

Su_uffacoS_ 6010B Copper mg/kg 148 133 90% 01_S_3_S01-D_0 1_7E+04 _39E+02 Non_ammetr_ 97.5%Cheb_h_(Mea_Sd)UCL &39E+02
Su_uffacoS_ 6010B Iron mg/kg 148 148 100% 01_S-T29A_01_5.0 1_9E+04 _94E+_ L_norm_ _UCL &94E+03
Su_uffacoS_ 6010B Lead mg/_ 148 147 99% 01_S_3_S_0 1.58E+03 _E_I Non_amme_ 97.5%Cheb_h_ (Mean,Sd)UCL __E+_
Su_uffacoS_ 6010B Magne_um mg/_ 148 148 100% 01_DP0_S_0 _E+03 Z72E+03 N_-_mm_ 95% C_b_v (M_n, S_ UCL 2_2E+03
Su_uffacoS_ 6010B M_ge_ m_ 148 147 99% 01_DP2_S0_D5_ _11E+02 1_3E+02 Lognorm_ _UCL 1_3E+02
Su_u_acoS_ _71A Memu_ m_ 148 122 82% _HA09--SS01-DI_ _10E+00 _95E_1 N_amm_ 97_%Chebyshev(Mea_Sd) UCL 4_5E_1
Su_uffacoS_ 6010B _ m_ 148 146 99% 01oSS-T2_S01-D3.0 1_2E+02 124E+01 N_amm_ 97_%Cheb_v(M_Sd) UCL 124E.01
Su_uffacoS_ 6010B Po_m rng/_ 148 148 100% 01_S_34-S01 _2.0 _94E+_ 122E+03 No_pamm_c 95% C_ (Mean,Sd)UCL 122E+03
Su_u_acoS_ 6010B S_en_m mg/kg 148 14 9% 01_S_3_S01_3_ _70E+00 2_6E+00 No_pamme_c 95% C_ (Mean,Sd)UCL _06E+00
Su_u_acoS_ 6010B _ver m_ 148 3 2% 01-SS-T28-S01-D3_ _80E.00 - _80E+00 X
Su_u_acoS_ 6010B S_m mg/_ 148 49 33% 01_S_34_01_2_ &76E.03 6_1E.02 No_pamme_c 97_%C_ev(Mea_Sd)UCL &61E+02
Su_u_acoS_ 6010B Thrum mgl_ 148 2 1% 01_S_3_S01_3_ 1_2E+01 - 1_2E+01 X
Su_u_aco S_ 6010B Va_dium m_ 148 148 100% _DP0_S_I_ &09E+_ 1.44E._ No_pamme_c 95% C_ (Mee_ Sd)UCL 1.44E+_
Su_u_coS_ 6BIOB _nc rng/_ 14_ 148 1UU% U1_2_01_3_ _._ 1_1E+03 Non-pa_metric 9_5%C_b_hev(M_n_S_UCL 1_1E+03

NOTE_
RME= masona_ema_mum_m
EPC= _po_m po_ concon_a_n
UCL= _per _de_e _m_
mg/kg= mil_mms _r _logmm
ugikg= m_rogmmperkilogram
n_g = _nogmm per _ogmm
%= perco_
- = N_ ap_ Mean,s_nda_ deviaion,_s_ibutionandUCLwe_ notcalcu_ forda_ _ withfewer_an 11 dete_on&
Crossma_ _ _e F_g columnindicotes_ _e RMEEPCfor _= an_e _ _e maximumconcontra_n.
_Onlydetectedchemi_lsam _own _ this_ble.
_The95UC_ d_b_on, a_ me_ were_n from the PmUCLoutputwhens_ w_e ge_rat_ forthe 95UCL

cTo_ 2,3,7,8_CDD contribuSonwas_u_d using_e tox_ _u_a_ncy procedure(EPA2001)as igus_atedinTa_e 7_.
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Sta_s_csfor An_

Sam_e w_h
Ma_mum

Numbe_ Numb_ Frsquency_ De_ed Ma_mum 95%UCL
S_Msd_m M_hod An_yte= U_ Sam_(s Detec_ Detect_n Conce_mUon Concen_ation Conce_mtions_ _stribu_onb Me_od_ RME R

Gmundwa_r 8260B Benzene ug_ 19 1 5% 01-MW-202 _00E_I - - _00E_I X
Groundwater 8260B ;is-l,2-Dich_roe_ene ug_ 19 2 11% 01-MW-202 I_0E+00 - -- I_0E.00 X
Gmundwa_r 8260B E_benzene ug_ 19 3 16% 01-DGMW57 _60E+00 - - _60E+00 X
Groundwater 8260B Me_ene C_or_e ug/L 19 4 21% 01-MW-102 1.15E+02 - -- 1.15E+02 X
Groundwater 8260B Fo_ene ug/L 19 4 21% 01-MWo202 &00E_I - - &00E_I X
Groundwater 8260B Frichloroethene(TCE) ug_ 19 3 16% 01-DGMW57 Z70E+01 - - Z70E+01 X
Gmundwa_r 8260B K_enes,To_l ug_ 19 3 16% 01-MW-202 4_0E.00 - - _90E+00 X
Groundwater 8270C _is(2_hexyl)ph_alate ug_ 16 1 6% 01-MW-102 Z70E+01 - - Z70E+01 X
Groundwater 8015BDRO IMoOrOi_ mg/L 16 7 44% _ -MW-209 1.00E_1 - - 1_0E_1 X
Groundwater 8015BDRO PHCas _es_ Fu_ mg/L 16 6 38% 01-MW-203 _00E_I - - Z00E_I X
Groundwater 8015BDRO PHCas Gasoline mg/L 16 3 19% 01-MW-210 _00E_2 - - _00E_2 X
Groundwater 6010B Muminum ugiL 16 2 13% 18_BGMW24 1_2E+02 - - 1_2E+02 X
Groundwater 6010B _n_mony ug_ 16 1 6% 01-DGMW57 _10E+00 - - Z10E+00 X
Gmundwater 6010B _me_c ug_ 16 8 50% 01-MW-203 _40E+O0 - - _40E+00 X
Gmundwa_r 6010B 3adum ug_ 16 16 100% 01-MW-205 1_0E+02 _39E+01 Gamma ApproximateGamma _39E+01

Gmundwa_r 6010B _ewIl_m u_L 16 1 6% 01-DGMW58 _70E_1 - - _70E_1 X
Groundwater 6010B Cadmium ug_ 16 2 13% 01-DGMW57 _70E_1 - - _70E_1 X
Gmundwa_r 6010B C_um ug_ 16 16 100% 01-MW-202 1_6E+05 1_3E+05 Norm_ S_dent-tUCL 1_3E+05
Groundwater 6010B Chromium ug/L 16 10 63% 01-MW-I_ 1.57E+02 - - 1_7E+02 X
Groundwater 6010B Cobalt ug/L 16 2 13% 01-MW-102 _95E+00 - - _95E+00 X
Groundwater 6010B Copper ug/L 16 2 13% 01-DGMW57 1#0E+01 - - 1#0E+01 X
Groundwater 6010B Iron u_L 16 7 44% 01-MW_01 1_1E+03 - - 1_1E+03 X
Groundwater 6010B Lead ug_ 16 4 25% 01-MW-210 _20E+O0 - - _20E+00 X
Gmundwa_r 6010B Magne_um ug/L 16 16 100% 18 BGMW24 _88E.04 1_8E+04 Gamma Appm_ma_Gamma 1_8E+04
Gmundwa_r 6010B Manganese ug/L 16 10 63% _-MW-209 Z60E+02 - - Z60E+02 X
Gmundwa_r 6010B Mercuw ugiL 16 16 100% 01-MW-102 _00E_I Z77E_1 Lognorm_ H-UCL Z77E_1
Gmundwa_r 6010B Nick_ ug_ 16 7 44% 01-MW-102 128E+03 - - 128E+03 X
Gmundwa_r 6010B Po_ss_m u_L 16 16 100% 01-MW-209 _10E+03 _96E+03 Norm_ S_den_ UCL Z96E+03
Groundwater 6010B S_e_um ug/L 16 6 38% 18 BGMW24 Z99E.01 - - - Z99E+01 X
Gmundwa_r 6010B S_ver ug_ 16 2 13% 01-DGMW58 _70E+00 - - - Z70E+00 X
Groundwater 6010B Sodom u_L 16 16 100% 01-MW-209 7_7E+01 _99E+04 Normal S_den_ UCL _97E+01 X
Groundwater 6010B Thall_m ug_ 16 2 13% 01-DGMW57 4.10E+00 - - _10E+00 X
Gmundwa_r 6010B Vanadium ug_ 16 9 56% 18 BGMW24 1_5E.01 - - 1_5E+01 X
Gmundwa_r 6010B _nc ug/L 16 15 94% 01-MW-209 &30E+01 Z59E.01 Gamma Appm_ma_Gamma Z59E+01
Gmundwa_r 300_ _tm_ asN m_L 16 16 100% 01-MW-203 Z01E+01 1_2E+01 Gamma Appro_ma_Gamma 1_2E+01

Gmundwa_r E314 Pem_om_ u_L 169 145 86% 01-PZ_7 4_0E+02 1.04E+02 Non-pammet_c 97.5% Cheb_shev(Mean,Sd) UCL 1.04E+02

NOTE_

RME= masonablemaxi_um exposure - = N_ ap_cab_. Mean,s_ndarddeviaion,dist_butionandUCLwerenotcalculatedforda_ se_ wi_ _wer than11detection_
EPC=exposurepoi_ conce_m_on Cm=sma_ _ _e Ragcolumn_cates _ _e RMEEPCfor_at an_e _ themaximumconcentration.

UCL= upperconfidence_m_ _Onlydetectedchemicalsare shown_ this_ble.
mg/kg= milligramsp_r_logmm =The95LCL disVitution,andme_od were_k_n fromthe FmUCLoutputwhens_tis_caweregeneratedforthe 95UC_
_kg = m_mgmmper_ogmm
% = perce_



TaMe G-6 :Summa_ S_s_es for Anal_cal Dab from ,Sedime_ Samples_ Sit I
Frequ_ _ Sample_ Maximum Maximum 95% UCL

RME =r_sonable max_numexposure

ug_g = _=_mm _r kil_ram



Surfa_ Wa_rsurfa_WaterSurfa_ Wat_ 6010B833082_B_u_mRDXa_ce_ne u__u_LUg/L_3 321 100%_%67% 01_ond-Ouffa_LE61901_°nd'Ouffa_LE619_-StreamLE622 _74E+031_0E+__00E._ _-- _-- _-- _74E.03_00E+_O1.00E+_OX_

Surfa= Wat_'Surfa=W=_Surfa_ Wat_Surfa_ Wat_ 300.00300._300'00300'00,_ltra__ N_u_de_dde mg/Lmg/Lmg/I.mg/L3_3 _33 . 100%1_%1_%1_% 0, -Po_ld_)uffallLE6,,0' .Pend'OuffallLE61'O"P°_'Ou_"LE_'01"Strea_LE622 , ,0E.00_60E_,_50E_2Z60E+___-- __-- __-- _60E+001,0E_.00_E_I_E_2xXI

Suffa= Watersurfa=Wat_ 6010.D_6010_s=_=_sen__flrn°ny u,_u_t" _ _ 100%_% _-Pond-Ouffal,LE6__ "StreamLE623 1.10E+003'40E+00 -- -- -- 3AOE+001_0E+00_



LD110 LD129 LD130 LD141

_ox_s

l_3,4,6,7,_Hep_lorodibenzoMmn 8290 n_kg _0t _1 J _1 _021 _2 _2 _062 1_2 16_ _162 _5 U _25 0.0025

l_He_chlorodibenzo_mn 8290 ng/kg _1 _36 J _36 _036 _76 J _76 _076 _1 J _1 _31 _3 U _15 _015

1,2,_6,_He_lorodibenzo-P-D_x_ 8290 ng/k9 _1 0A1 J _41 _041 _5 U _25 _025 _6 U _3 _03 _5 U _25 _025

1,2,3,7,_Pen_lomdibenzo-P-Dioxin 8290 ng_k9 1 _3 U _15 _15 _5 U _25 _25 _6 U _3 _3 _3 U _15 _15

Hep_ch_rodibenzo_m_ 8290 ng/_g NA _2 _2 NA 1&6 1&6 NA 3_6 36_ NA _6 U _3 NA

He_rodibenT_o_mns 8290 ng/_g NA _6 Z6 NA _5 _5 NA IZ2 1_2 NA _3 U _15 NA

Pen_lmodibenzofumns 8290 n_/_9 NA _2 U _1 NA _75 _75 NA 2 2 NA _3 U _15 NA

Telra_lomdibenzo_mns 8290 ng/kg NA _2 U _1 NA _4 U _2 NA 1_ 1_ NA _3 U _15 NA



TaMe G-8. QuanUficaUon of _TCDD TEQ ConcentraUon for Su_ace Soil to 2 feet I_s I San

LE003 LE009 LE010 LE025

1,2,3,4,6,7,8,9-Octachlorodibenz_P-D_dn 8290 ng!kg _0001 1&5 1&5 _00185 Z12 _12 _000212 30_ 30_ _00305 _6 UJ Z3 _00023

1,2,3,4,6_,_Hep_chloro_benz_P-D_n 8290 ng/k9 _01 _3 _3 _023 _423 0A23 _00423 _55 _55 _G455 _556 UJ _278 _00278
l,_3_,_8,_Hep_chlorodibenzo_mn 8290 ng/kg _01 _169 _169 _00169 _0668 _0668 _000668 _0937 U _04685 0.0004_85 _0477 U _02385 0.0002385
1,2,3,4,7,_Hexachlorodibenzo_mn 8290 n_k_ _1 _309 _309 _0309 _0854 _0854 _00854 _107 U _0535 _00535 _0472 _0472 _00472

1,2,3,7,_Pen_chlorodibenzo-P-Dioxin 82_0 ng_g 1 _0506 _0506 _0506 _0483 _0483 _0483 _135 U _0675 _0675 _0337 U _01685 _01685

Hexach_rodibenzo_mns 8290 ng/kg NA _851 _851 NA _163 _163 NA _778 _778 NA _253 _253 NA

Hexach_rodibenz_P-Dioxins 8290 n_kg NA _363 _363 NA _474855 _474855 NA _749 _749 NA _313179 U 0.1565895 NA

Tetrach_md_enzofumns 8290 n_kg NA _06525 0.06525 NA _074308 _074308 NA 10.083767U _0418835 NA 0.046426 U _023213 NA

To_l _7,8-TCDD TEQ _3 _2 _1



Ta_e G-8. QuanUflcaUon_ _TCDD TEQ ConcentraUon for Su_ace Soil _ 2_b_sp Saw

1 _ 1_ feetbgs 0.5 feet bgs _5 feet bgs 2 feet bgs
LE027 LE172 LE173 LE181

_ox_$

1,2,3_,7,_Hep_chlorodibenzo_mn 8290 ng/kg _01 _10t _101 _00101 &19 _19 _0819 Z18 J ZI_ _0218 _33 J Z33 _0233

1,2,3_,8,_Hep_chlorodibenzo_mn 8290 ng/kg _01 _072t U _03605 _0003605 _528 J _528 _00528 _183 J _1_ _00183 _183 J _183 _00183
1,2,3,4,7,_He_chlorodibe_o_ran 8290 ng_g _1 _0422 U _0211 _00211 Z03 J _03 _203 _375 J _37_ _0375 _481 J _481 _0481

1,2,3,6._Hexachlorodibe_o_mn 8290 ng/_g _1 _044 _044 _0044 _04 J Z04 _204 _437 J _43_ 0.0437 _365 J _365 0_365

1,2,3,7,8,_He_chlorodibe_o_mn 8290 ng/_g _1 _0491 U _02455 _002455 _481 _481 _048t _149J _14_ _0t49 _24J _24 0_24
l,_Hexachl_od_enz_D_dn 8290 rig/k9 _1 _0603 U _03015 _003015 _501 J _501 _0501 _161 J _161 _0161 1_1 J 1_1 _181
1,2,3,7,_Pen_chlorodibenzo_mn 8290 n_/_9 _05 _0403 _0403 _002015 124J t24 _062 0267J _26_ _01335 _261 J 0261 _01305

2,3,4,6,7,_Hexac_lorodibenzo_ran 8290 ng_g _1 _0447 U _02235 _002235 _11 J _tl _211 _556J _5_ _0556 _411 J 0A11 _0411

2,3,_Tetmchlorodibenzo.P-D_xin 8290 n_/kg 1 _0585 U _02925 _02925 _424 U _212 _212 0264 U _18; _182 _277 U _1385 _1385

Hexachlorodibenzo-P-Dio_ns 8290 ng/k9 NA _42178 U 021089 NA _68 _68 NA 1.34 1._ NA 4&6 45_ NA



1 _ 1_ feet bgs 1 _ 1_ _bgs 1 _ 1_ feet bgs(du_ 1 _ 1_ feet bgs
LD110 LD129 LD130 LD14t

An_yte Anal_ica, Me_od Un_ H.... /MammalTEFV_ue Od_n.Da_ I_._,_,_l_un_.a_m_._wuo o_,._,o._ I_,_n_r._l.u_.m_IO_a. I Tmn_fa_ed! HumaNMamm.TEFV.ueOd_n.Da_ I Tran_l H.... /MammalTEFV_ue
_o_ns

1,2,3,4,6,7,_Hep_l_odibenzo_mn 8290 nOikg _01 _1 J _1 _021 _2 _2 _062 1_2 1_2 _162 _5 U _ _0025
1_3,4_Hep_c_l_odibenz_D_xin 8290 no/kg _01 _5 &5 _085 14 14 _14 34_ 34_ _345 _8 U _4 _004

1.2,3,4,7,_Hexachlorodibenz_P-Dioxin 8290 ng/k_ _t _3 U _15 _015 _5 U _25 _025 _7 U _35 _035 _5 U _2_ _025
1,_7,_Hexac_lomGbenzo_mn 8290 ng/kg _1 _2 U _1 _01 _3 U _15 _015 IA J IA _14 _3 U _1_ _015
1,2,3,6,7,_Hexac_lomdibe.zo-P-Dio_n 8290 n_/kg _1 0AI J _41 _041 _5 U _25 _025 _6 U _3 _03 _5 U _2_ _025

1,2,3_,8,_Hexac_lmodibenz_D_n 8290 n_g _1 _3 U _15 _015 _5 U _25 _025 _4 J _4 _24 _5 U _2_ _025

2,3,4,6,7,_He_chlorodibenzofuran 8290 ng/kg _1 _2 U _1 _01 _3 U _15 0_15 1_ J 1_ _13 _3 U _151 _015

Hep_chlorodibenzo_ ns 8290 ng/kg NA _2 _2 NA 1&6 1&6 HA 36_ 36_ NA _6 U _3 NA

Pentac_brodibenzofu_ns 8290 no/kg NA _2 U _I NA _75 _75 NA 2 2 NA _3 U _15 NA

Te_achlomdibe_zo_ns 8290 n_kg NA 0_ U _1 NA _4 U _2 NA 1_ 1_ NA _3 U _15 NA
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Table G-9. QuanUflcation _ 2,3,_TCOD ConcentraUons for Subsu_ace Soil loft b_ Sample

1_ 1_ feet bgs 1 _ 1_ feet bgs 1 _ t_ b_ _u_ 1 _ 1_ feet bgs
LE003 LE009 LE010 L£025

_o_ns

1,2,_7,_Hep_chlonxlil_enzo_n 8290 ng/kg _01 0_54 _454 0.00454 _107 _107 _00107 _816 _816 _00816 _138 UJ _069 _00069

1,2,3,4,7,8,_Hep_rodibe_o_mn 8290 n_/kg _01 _169 _169 _00169 _0668 _0668 _000668 _0937 U _04685 _0004685 _0477 U _02385 _0002385
1,2,3,4,7,_Hexa_mdJbe_o_n 8290 n_/kg _1 _309 _309 _0309 0_854 _0854 _00854 _107 U _0535 _00535 _0472 _0472 _00472

1_3,7,_Hexa_lorodibenzo_ran 82_0 n_kg _1 _11 _1t _011 _057 _057 _0057 _125U _0625 _00625 _0368 U _0184 _00184

Hep_chlorod_enzo_m_ 8290 n_kg NA 1_3 t.23 NA _195 _195 NA _14 _14 NA _305 UJ _1525 NA
Hep_ c_rodibenz_P-Dio_ns 8290 n_k_ NA _3 _3 NA _761 _761 NA _51 &51 NA _946 UJ _473 NA
He_rod_enzo_ns 8290 ng/_g NA _851 _851 NA _163 _163 NA _778 _778 NA _253 _253 NA

Pen_c_or_ibenz_P-_oxi_ 8290 n_/i_g NA _413583 _413583 NA _399355 _399355 NA _439832 U _21991 NA 0.29_115 U _1495075 NA
Tetrach_m_benzo_mns 8290 n_ NA _06525 _06525 NA _074308 _0_308 NA _083767 U _0418835 NA _046426 U _023213 NA



Table G-9. QuanUflcaUon of 2_,_8-TCOD Concentra.ons for Subsu_ace Soil, 1ORI_1_ Sam_

1 _ 1_ _ bgs _5 feet bgs 0.5 feet bgs 2 _ bgs
LEO27 LE172 LE173 LE181

DIo_ns

1,2,3,4,6,7,8,9-Octachlorodibenzofuran 8290 ng/kg _0001 _0889 U _04445 _000004445 _6 J _ _6 _00046 _2 J _2 _00032 _37 J _37 _000237

1,_6X,_Hep_chbmd_enzo_mn 8290 ng/kg _01 _101 _101 _00101 &19 &19 0_819 _18J ZI_ _0218 _33J _33 0_233
1,2,3,4,6,7,8-Heptach_omdiber,z_P-Dioxin 8290 ng/kg _01 _396 UJ _198 _00198 _66 _66 _0466 _61 J Z61 _0261 1_4 1_4 _144
1,2,3,4,7,8,9-Heptachlomdibenzo_mn 8290 n9_ 9 _01 _0721 U _03605 _0003605 _528J _528 0.00528 _183J _183 _00183 _183J _183 _00183
1,2,3,4,7,_Hexachlo_odibenzo_mn 8290 ng/kg _1 _0422 U _0211 _00211 _03 J Z03 _203 0275 J _37_ _0375 _481 J _481 _0481

12,3_,_Hexachl_od_enz_P-D_n 8290 ng/_g _1 _0671 U _03355 _003355 _48J , _548 _0548 0248J _24_ _0248 1_3J 1_3 _163

1,2,3,7,8,_Hexach_rodibenzo-P-Dioxin 82S0 n_yt_9 _1 _0603 U _03015 _003015 _501 J I _501 _0501 _161 J _161 _0161 1_1 J 1_1 _181

]exachlomdibenzo-P-Dioxins 8290 ng/k_ NA _42178 U _21089 NA _68 4.68 NA 1.34 1.34 NA 4_6 4&6 NA
Pen_chlorodibenzo_rans 8290 ng/kg NA _077 UJ _0385 NA 292 2_2 NA &54 _54 NA _06 _06 NA
Pen_chlorodibenz_P.Dioxins 8290 ng/kg NA _379602 U _189801 NA _18 _18 NA _902 _902 NA 2_3 20_ NA
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01-T23 01-T33 01-T34 01-T34
3_bgs 3 feetbgs 6 feet bgs 10feet bgs

LE176 LE177 LE182 LE183

1,2,3,4,6,7,8,9.Octac_lorodibenzo-P-Dioxin 8290 ng/k_ _0001 90_ 90_ _00905 568 568 0_568 427 UJ Z135 _0002135 527 UJ _685 _0002685

l,_3_,_8-Hexachlorod_enzo_mn 8290 ngil_g _1 1.53J 1.53 _153 _91 _91 _991 _262U _131 _0131 _25U _125 _0125
1,2,3,4,7._Hexachlorodibenz_P-D_xin 8290 ng/kg _1 1_1J 1_1 _101 _87 _87 _487 _398U _199 _0199 _25 U _125 _0125

2,3,_8-Tetrach_rodibenzo-P-Dioxin 8290 ng/k_ 1 _394J _394 _394 Z51 Z51 Z51 _242 U _121 _121 _24_U _124 _124
Hep_chlorodibenzo_mns 8290 n_kg NA &8 _8 NA 4_3 47_ NA _262417 U 0.1312085 NA _250248 U _125124 NA

Hexach_rodJbenzo_mns 8290 ng/kg NA 1_8 1_8 NA 9_5 975 NA _262417 U _1312085 NA _250248 U _125124 NA
Hexach_rodibenz_P-Dioxins 8290 ng_k9 NA 2_3 2_3 NA 102 102 NA _34807 U _174035 NA 1A9 1.19 NA



1,_4,_Hep_lo_od_e_o_n 82_ ng/k_ _01 _169 UJ _0845 _000845

1,2,3_7,&_Hep_lorod_e_o_mn 82_ ng/kg _01 _274 U _137 _00137

l_,_Hexa_lorodibenzo_mn 82_0 ng/k_ _1 _274U _137 _0137
1,2,_7,_Hexa_md_enzo-_D_n 8290 n_kg _1 _274 U _137 0_137

Hep_rodibenzo-_D_ns 8290 ng/kg NA 1.34 UJ _67 NA

Pen_chlorodibenzo_mns 8290 ng/kg NA _273768 U _136884 NA

Tel_a_md_enzo_m_ 8290 n_/k9 NA 0.156595 U _0782_5 NA

To_l 2,3,7,8-TCDD TEQ 0A



TaMe G-I_ RM E and CTE Exposure Fac_rs for Residential and Industd_ Land Uses, Site 1, El Tom

RME" I CTE

Ing_H IngesUonRa_ _ So_ (m_d) 100 200 100 50_ 100_ 50=

FI(_ F_ction Inges_o_lf_omSource-soils(u_ge_) 1• 1_ 1_ _5 e _5 _ _ - -

F_ction Inges_onfromSourc_groundwatm

PEF Pa_a_ EmissionFarm (m3_g) 1_2E+09 1_2E_09 1.32E+09 - - 1.32E+09 1.32E+09 1_2E+09 - -

VFw Vol_lizaUon Fa_or-w_ (Um_ - - - _5 _5 _5 _5

SA ExposedSu_ace Area (cm_ _700 _800 _300 - - 5700_ 280_ 3300_ - -

ABS _bso_8on Fa_ (uni8e_) ms ms ms - - ms ms ms - -

ET-gw Exposure_me _r/d) - - 24 24 - 0.12_ 0.165_

EF ExposureFrequency(diyr) 350 350 250 350 350 252h 252h 21_ 25_ 25_

CF Conve_n Fa_ _rng) 1_E_6 1_E_6 1_E-66 1_E-06 1_E-06 1_E-06 1_E-06 1_E-06 1_E-06 1_E-06

BW BodyWeig_ _ 70 15 70 70 15 7_ 15_ 70" 7_ 15c

Ca_nogenic 2_550 _475 25,550 2_550 2_550 2_550 2_550 g 2_55_ 2_550 g 25,550g

TCR rarget CancerRisk 1_E_6 1_E_6 1_E-06 1_E-06 1_E-06 1_E-06 1_E-06 I_E-06 1_E-06 1_E-06

bExposureFa_om Handbook_PA 1997_

©Human Hea_ EvaSion Manu_ Supp_men_l Guidance:_nda_ De_u_ Value_ _PA 1991_

dProfessorialjudgeme_

"RAGS, VolumeI Pad B _PA 1991a).

eRAG_ VolumeI: HHEM (Pad _ Supplemen_l Guidance_r Derm_ _ Assessment_Fin_ _PA 2004c).

_RAGS, VolumeL Pad A _PA 1989).
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APPENDIX G - HUMAN HEALTH RISK ASSESSMENT TABLES

TABLE G-20

THIS TABLE IS NOT AVAILABLE.

EXTENSIVE RESEARCH WAS PERFORMED BY NAVFAC
SOUTHWEST RECORDS OFFICE TO LOCATE THE MISSING

TABLE. THIS PAGE HAS BEEN INSERTED AS A
PLACEHOLDER AND WILL BE REPLACED SHOULD THE

MISSING ITEM BE LOCATED.

FOR ADDITIONAL INFORMATION, CONTACT:

DIANE C. SILVA, COMMAND RECORDS MANAGER, CODE EV33
NAVAL FACILITIES ENGINEERING COMMAND, SOUTHWEST

1220 PACIFIC HIGHWAY (NBSD BLDG. 3519)
SAN DIEGO, CA 92132

TELEPHONE: (619) 556-1280
E-MAIL: diane.silva@navy.mil
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Table G-22:Risk-BasedScreenin _Se_me_r C_nUFu_ Indus_l Rece_or



"__.#-_ Table G-23: ToxicityValues USedsF° in Es_ma_n9 S_e-SpecificRfooSFi PRGs RfDi
Chem_ (m_kg-d) (l_m_kg-d_ (m_kg_) (1_m_kg-d_
2-Meth_nap_h_ene -- 4.0E-03 -- 4.0E-03
Nap_h_ene -- 2.0E-02 -- 8.6E-04
RDX 1.1E-01 3.0E-03 1.1E-01 3.0E-03
_o_ns (TCDDTEQ) 1.5E+05 -- 1.5E+05 -
Pemh_ -- 1.0E-04 ....
Alum_um -- 1.0E+00 -- 1AE-03
An_mony -- 4.0E-04 ....
A_en_ 1.5E+00 3.0E-04 1.5E+01 --
Cadm_m -- 5.0E-04 6.3E+00 --
Copper -- 4.0E-02 ....
Lead ........
Theism -- 6_E_5 -- -
_nc -- 3.0E-01 - --

Soume:EPAReg_nIX Prelimina_Remed_onGo_s_RG) Ta_es,da_dO_ober2004
SFo=Oral_ope_or
mg_d = m_gmmsper_gmms p_ day
RfDo= Oralm_mncedose
S_ =Inh_ation_ope_or
RfDi= Inhala_onm_mncedose
--=To, cityvaluen_ available







0 0 0

Table G-2_ _te-5 _c_o R_Based Ev_uaUon of Subsu_ace Soil I _ EPCs for ConstrucUon Worker

_o -____.._--_m_,,o_,_____--_o.I_o"°--_o'I----_o'"_t=:'I_'_'_!_'I_o_t_!__:_1_'I'_



_e _ _S _ec_c R_Based Ev_uaUon _ S_t EPCs _r C_ W_k_





_e _: _S _c_c R_Based EvaluaUon_ S_e_ EP_ _r A_R _
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Affachment A
Human Health RiskAssessmentTables Using California-Modified

ToxicityValues



\ _j Table G-_I: Nonde_ Che_ca_ wi_ Repo_ng Umi_ Above Human He_ ScRe_ng Cd_da,
UUI_n_ C_iforni_Mod_ed To_ Values.
C_l I Scme_ngCd_daa I SQLRanges ! Labom_wEQ_ I FOEC
Su_ce Soi_
VO_ byEPAS_846 Method8260B_ _kg) _

1,1_-T_mch_me_ane 408 4A - 6,100 5 1%
1,1,_Tdchlome_ane 729 4.4 - 6,100 5 1%
1,_D_om_hane 278 4A - 6,100 5 1%
1_mpm_ 342 4A - 6,100 5 1%
Bmmo_c_omm_hane 824 4A - 6,100 5 1%
Bmmom_hane 3,897 4A - 6,100 5 1%
C_bonT_mc_odde 251 4A - 6,100 5 1%
C_om_hane 3,026 4A - 6,100 5 1%
_ _94 4.4- 6,100 5 1%
_1 ,_c_ompmpene 777 4.4- 6,100 5 1%
_bmmoch_mm_hane 1,109 4A - 6,100 5 1%
T_mcHom_hene(PCE) 484 4A - 6,100 5 1%
_ _mpm_ 777 4A -6,100 5 1%
T_h_m_hene _C_ Z 90 4A - 6,100 5 1%
_n_ CHodde 79 4A - 6,100 5 1%

SVOCS_ EPAS_846 Method_C _g_g)_
1A-D_ombenzene 3,_7 350- 120,000 10 1%
2_,_TdcHomphen_ &90 350- 120,000 10 1%
2_m_ 122_06 1,700- 610,000 50 1%
_C_omphen_ 63_98 350- 120,000 10 1%
_N_ma_e 182,772 1_00 - 61_000 50 1%
3,3'-Dichlorob_zidine 1_81 350- 120,000 10 1%
_Ni_oa_ine 18,331 1X00- 61_000 50 1%

_-_ Benzo_hmceneBenz_fluom_hene_Ni_oaniline23,161621621 1_00 - 61_000350350".120,000120'000 101050 3%3%1%
Benz_fluomn_ene _ 38 350- 120,000 10 1%
B_-Ch_m_h_) Ether 218 170-40,000 10 36%
_C_o_pmp_ Ether 2384 510- 120,000 10 1%
__1) P_hal_e 34_41 510- 120,000 10 1%
Ca_az_e 24,319 350- 120,000 10 1%
Chwsene &80 350- 120,000 10 1%
_n_h_hm_ 62 37 - 8,800 10 23%
Hexac_ombenzene 304 350- 120,000 10 100%
Hexac_omb_ad_ne 6,236 350- 120,000 10 1%
H_h_m_e_ 365_87 1,700- 610,000 50 1%
Hexac_om_hane 34X41 350 - 120,000 10 1%
_den_l _,_d_ymne 621 350o120,000 10 3%
mn_msodkmpmp_am_e 69 46 - 11,000 10 53%
_m_d_n_a_ 99_61 350- 120,000 10 1%
Pe_acHomphen_ 2,979 1,700- 420,000 50 1%

PAHs_ EPAS_ (u_kg)
Benzo_wrene I 62 I 26- 6,100 I 10 I 7%

Perch_ra_ _ EPAE314(mg/kg)
Pe_o_ I 7.8 I 0.02- 24 t 20 I 37%

Me_ _ EPA 6010B _g_g)_

I 0.39 0.29-4.5 I 0.3 I 91%
Su_ufface SoiP
VO_ by EPASW-_6 Method8260B_kg) e
1,1_2-Te_chlor_thane 408 4.3- 6,100 5 4%
1,1,2_dcHom_hane 729 4.3- 6,100 5 2%
1,_ch_m_hane 278 4.3- 6,100 5 4%

/ _\ 1,_ch_mpmpane _2 4.3- 6,100 5 4%
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\)_j Table G-A-l: Nondetect Chemicals with Reporting Umits Above Human Heath Scree_ng CHteda,
UUlizing California-Modred To,city Values
Chemical Scmen_g C_eda a SQL Ranges Laborato_ EQ_ FOEc
Benzene 643 4.3- 1,100 5 1%
Bmmod_h_mm_hane 824 4.3 - 6,100 5 2%
Bmmom_hane 3,897 4.3 - 6,100 5 1%
Ca_on T_mc_odde 251 4.3 - 6,100 5 4%
C_om_hane 3_26 4.3 - 6,100 5 1%
C_om_rm 221 0.6 - 6,100 5 4%
d_l ,_c_ompmpene 777 4.3 - 6,100 5 2%
_bmmoc_omm_hane 1,109 4.3 - 6,100 5 1%
T_mc_om_hene (PCE) 484 4.3 - 6,100 5 4%
trans-1,3-_ch_mpmpene 777 4.3 - 6,100 5 2%
Tdc_ome_ene _CE) 53 4.3 - 6,100 5 4%
_n_ C_odde 79 4.3 - 6,100 5 4%
SVOCS by EPA SW-846 Method 8270C (pg_g) _
1,4-_ch_mbenzene 3A47 350 - 120,000 10 3%
2_,6-Trichlorophen_ 6,110 350 - 120,000 10 3%
2,_n_mphen_ 122,206 540 - 610,000 50 1%
_C_omphen_ 63,398 350 - 12_000 10 1%
_N_manil_e 182X72 540 - 61_000 50 1%.
3,3'-_ch_mben_ne 1,081 350- 120_00 10 3%
_N_manil_e 18,331 540 - 610,000 50 3%
_N_manil_e 23,161 540 - 610,000 50 3%
Benz_a_hmcene 621 350 - 12_000 10 6%
Benzo_uom_hene 621 27 - 120,000 10 6%
Benz_k)fluomthene 6_15 350 - 120,000 10 1%
_Ch_m_h_) _h_ 218 170 - 40,000 10 37%
Bis(_Ch_roisopmpyl)Ether 2,884 180 - 120,000 10 3%

_.__ NN_hylhexyl)c_bazo_P_ha_ 34'74124,319 510350"120'000-120,000 1010 1%1%
Chwsene 62,146 350 - 120,000 10 1%
_ben_h_hmcene 62 37 - 8,800 10 28%
Hexac_ombenzene 304 350 - 120,000 10 100%
HexacHomb_a_ene 6_36 350 - 120,000 10 2%
Hexac_omcydope_ad_ne 365A87 540 - 610,000 50 1%
Hexachlom_hane 34X41 350 - 120,000 10 1%
Indent1 _,_d_y_ne 621 350 - 120,000 10 6%
Nap_h_ene 1.70 350 - 120,000 10 1%
mn_msod_mp_p_am_e 69 46 - 11,000 10 58%
mn_oso_phen_am_e 99,261 49 - 120,000 10 1%
Pen_c_omphen_ 2_79 540 - 420,000 50 4%
PAHs by EPA SIM (ug/kg)

genzo_)p_ene I 62 I 26-6,100 I 10 I 9%
Pe_hlora_ by EPA E314 (mg/kg)

Pe_h_B_ i 7.8 I 0.02- 24 t 20 I 38%
Me_ by EPA 6010B (mg_g)"

Ame_c 0.39 0.17 - 35 0.3 87%
Theism 5.2 0.077 - 47 0.4 1%

Groundw_e_

VOCs by EPA SW-846 Method 8260B (p g/L) _
1,1_-T_mch_m_hane 0_55 1 - 5 1 100%
d_l_-_cHompmpene 0.395 0.5 - 1 0.5 100%
trans-l,3-_chlompmpene 0.395 0.5 0.5 100%

SVOCS by EPA SW-846 Method 8270C (pg/L)
2_-Tdch_mphen_ 3.650 4.8 - 5 5 100%
3,3'-_c_oroben_d_e 0.149 9.6- 14 10 100%
_NRmanil_e 3.202 48 - 50 50 100%

_ _Nff_a_ne 3.202 48 - 50 50 100%
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iii__ Table G-A-l: Nondetect Chemicalswith Reporting Limits Above Human Health Screening CHteHa,
UUlizin_ California-Modified Toxicity Values
Chemical Scree_ng Cdteda a SQL Ranges Labomto_ EQL b FOE c

Benzo(a)a_hracene 0_92 9.6 - 10 10 100%
Benzo(b_uoranthene 0.092 9.6 - 10 10 100%

Benzo(k)fluornthene 0.921 9.6- 10 10 100%
B_(2-Ch_roethyl)Ether 0.010 9.6- 10 10 100%
B_(2-Ch_roisopropyl) Ether 0274 10 - 100%

B_(2-ethylhexyl) Phthalate _ 9.6 - 10 10 100%
Carbaz_e 3.362 48 - 50 50 100%

Dibenz(_h_nthBcene 0.009 9.6 - 10 10 100%
Hexac_orobenzene 1i 1.1 - 3.2 1 100%
HexacHorob_ad_ne 0.862 9.6- 10 10 100%
Hexachloroethane 4.802 4.8 - 5 5 79%

_deno(1_,3-cA_yrene 0.092 9.6- 10 10 100%
NRrobenzene 3_95 4.8- 5 5 100%

n-nRrosodkn-prop_amine 0_10 9.6- 10 10 100%
n-nRrosodimeth_am_e 0.0013 0.002 NP 100%

Pe_ach_rophen_ 1= 4 - 12 1 100%

Exp_sives by EPA SW-846 Method 8330 (_g/L) _
1,3-Din_robenzene 3.650 1 - 5 5 74%
2,4,6-Tdnitrotoluene 2241 1 - 5 5 74%
RDX 0.611 1 - 5 5 100%

PAHs by EPA SIM (ug/kg)

Benzo(a)pyrene 0._ 02 - 1.3 0.2 21%
Perchlora_ by EPA E314 (ug/L)

Perohlorate 3_5 4 5 100%

Me_ by EPA 6010B (ug/L)

i _ Arsen_AntimOny a06214"6 1.5-1"8" 1060 0.35 100_o21%
Lead 0.01_ 1.2 - 5 0.3 100%

Th_um 2A09 1.2 - 3.7 0.5 20%
No_

mg_g = mi_ogmmspm_ogmm
m_L = mi_ogmmsper_
EQL = es_ma_dqua_tion _t
FOE = frequency_ exceedence;per_ntage_ _mesSQLofnonde_ exceedsPRG
SQL = sarapequan_on _m__ nonde_ v_ue
VOC = vol_ o_a_c compound
SVOC = semivol_ o_aniccompound

_Unlesso_erwisen_ed,_e s_eeningcdtedaforsoilareeqOv_e_ _ EPARegion_ _00_ reode_ pm_m_awmme_a_on
goals.F_ gmundw_eh_e EPARegionIX _00_ _p waterPRGsam on_ used_ no_g mornap_ca_e isavagable.
Values_at am i_ed am basedonCA_ModifiedPRGwhereav_e.

_T_s v_ue _ _e _bom_w e_ma_d quan_on _t _om_a Wo_ Pla_ _arth Tech2001_
cTo_l number_ samplesincludesthefie_ duplicatesample.
_BecausePRGsam cutely unavai_blefor2-amino-4_ini_otolueneand4_nm_di_otoluene

(M_hod8330_nocomparisonwasconduced.
_Becausea PRG_ cu_entlyunavailablefor 2-hexanone,nocomparisonwasconducted.
_BesausaPRGsam _en_y unav_lablefor_me_ylnaph_alen_ 2-nitrophenO,4,6-d_i_o-2-me_ylphen_,

4-bromophen_phen_e_eh 4_h_rm3-methylphenol,4-ch_mphenylphen_ether,4-ni_ophen_,
aconaph_en_ benzo_j)pewlen_ bis(2-c_oroe_oxy)me_ane,andphenan_rene,nocomparisonwasconduced.

gBecausea PRG_ cutely unav_ab_ _r so,urn, nocompa_onwasconduced.
hNOgroundw_ standa__ cu_entlyavailableforTPHs.
=Fed_ ma_mumcon_minant_vel _PA 2004)
- =n_ pmsen_d
na =n_ applicable
NP = N_ provide_
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O Table G_ _c_ Values Used in EsUmaUngS_c_c PRGs,
Uffi_ng C_i_m_-Mod_ed _xic_ V_ues Wh_e App_pda_

SFo _o SR _i

C_l (m_kg_) __ _9_ (l_m_k_d_

_M_h_ap_h_eneNap_hNene __ 2.0E.024"0E'03__- 8.6E.044"0E'03
RDX 1.1E-01 3.0E-03 1.1E-01 3.0E-03
D_ns _CDD TEQ) 1.5E+05 - 1.5E+05 -
Pemh_m_ -- 1_E-04 _ -
_um_um -- 1.0E+00 - 1AE-03
A_mony -- 4.0E-04 - --

_ 3.0E-04 --Amen_
C_um -- 5.0E-04 6.3E+00 --

Copper -- 4.0Eo02 ....
Lead .......
Th_Sum - 6.6E-05 -- -
_nc - 3.0E-01 - -

SoummEPA Reg_n IX Pm_m_aw RemediationGoals(PRG)Table_ datedO_ober2004
SFo= Oral_ope _or

m_kg_ = m_gmms per_gmms per day
RfDo= Oralm_mnce dose \

SR = _ha_on slope_or
RfDi= Inh_a6onm_mnce dose

O CA_ModifiedTo_-= To_ valuen_ availab_v_ues shaded_ pump_
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: Z ACRONYMS AND ABBREVIATIONS
_ _/ % peseta

pg/kg microgramsperkilogram
pg/L micrograms p_ _
ATSDR Agency _r To_c Substances and Dise_e Registry
BC_ soil-_-inve_ebrate bioconcen_ation fact_

BCFp soilqo_lant bioconcen_ation _c_r
BCMOELP British Cdumb_ Mi_stry of Environme_ Lands and Pa_s
BERA baseline ecological risk asse_me_
bgs below ground surface
BNI Bechtd National, Inc.
BRAC Base Re_ignme_ and C_s_e
BTEX benzene-_luene-ethy_enzene-xylenes, total
BT_ presto-predator bioconcentmtion _ctor
BW body w_g_
CCC criterion continuous concen_ation
CCME Cana_an Council of Ministe_ of_e Environment
CDFG Cali_mia Depa_mem of Fish and Game
CDI c_o_c d_ _ke
COPC chem_fl ofp_entifl eco_cfl concern
CSS coa_fl sage scrub
DOI Department of I_efior
DON Depa_me_ of _e Navy
EFAW Eng_eefing _dd ActiviU We_
EOD Ex_osNe O_nance Di_oml
EPA Environmental Protection Agenc_ U_ted S_tes

" _ EPC exposure point concen_afion
\ _ ERA ec_o_c_ risk asse_me_

ERL effects range _w
HMX octahy_o- 1_ _,7-te_ani_o- 1_ _ ,7-te_azocine
HQ haza_ quotie_
IRP _lation Re_or_n Program
J _c_es an esfim_ed v_ue

JEG Jacobs En_neering Grou_ Inc.
KEA KEA En_ronmentM
kg _Mgrams
Ko¢ organic carbon partition coefficient
Kow oc_noFwater partition coeffic_
LOAEL _west-obse_e_adve_effect-level
LDs0 _fl dose
MCAS Marine Coos Air Station
MEC Mun_ons and ExOos_es of Concern
m_day milfigrams per day
mg/kg milfigrams per kilogram
mg/k_d milfigrams per _logram per day
mg/kg dw milligrams per _gram on a dry w_g_ basis
mg/L milligrams per _er
mL/day mi_fi_ per day
mm mflfim_er
MSL mean sea _v_

NA not an_yzed or an_e h not a COPC _ _is me.urn



A_nyms andA_tions

r -_ nd not detected
_ _J NEESA N_M E_rgy _d Envimnm_ml Suppo_ Activi_

ng/kg _no_ams per _M_am
NIS sod_m/_ _mpo_
NOAEL _b_ed-adverse-effect Mvel

ORNL O_ _dge N_on_ L_oratow
PAH polynuclear _om_c hy&o_rbon
RDX _c_me_e_ami_
RI _me_ _g_on
SCV _n_ c_onic val_
SRA s_n_g risk _mem
SSL soil _e_ng Mvel
SUF sffe-use _ctor

SVOC semivol_M _ganic _mp_nd
T3 _iodo_y_ne
T4 thyroid hormones thymine
_3_,_TCDD 2_ _8-te_acM_o__o_n
TEC t_h_d effe_ _afi_
TEF m_ equNM_ _
TEL tN_hdd effe_ Mvd

TEQ m_ci_ equival_ quotiem
TRV m_ _n_ vM_
UCL up_r _nfi_e Hmit
_S. UMted Stmes

USACE UM_d Smt_ Army Co_s of En#n_
USACHPPM Untied States Army Cen_r _r HeMth Pmm_n and Preventive

h!/ USFWS "_Me_C_u_d S_s _ _d Wildlife _e

VOC vol_M o_anic compound
WESCO W_m EcoM#cM Se_
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December2006 AppendixH: EcologicalRiskAssessment,IRP Site 1 _troduction

r \ Mi_ary ordnanceused _ the site includedhand grenade_land mine_ c_ster bombs,smokebomb_
_ _J and rocket w_head_ Civilian and commercial exp_s_, such as dynamite, and p_stie and

gel_ous exp_s_ have been used at the EOD Trai_ng Range. Mun_ons were d_on_ed _
_enches and pRs, w_ch were continuM_ fil_d wi_ soil and _en mex6av_ed. In 1982,
app_xim_dy 2,000 gM_ns of s_r trio_de c_omsul_c ac_ (FS smokO were repo_edly
burned _ _enches _c_ed _ the no_hern potion of the s_e. An esfim_ed 300,000 gallons of
pe_o_um _e_ wereburned during_sposM _om 1952through 1993UEG 1993).

_ ad_fion, _em am unconfirmedrepots _ _w-levd _oa_e m_eri_ w_ _sp_ed _ _e _
(NEESA 198_. Pem_o_ w_ _entified _ a po_l co_amina_ of concern_ Si_ 1 due _ _s
use _ ex_os_es and solid_cket prope_ants.

1.3 RELEVANTDATA

Surface w_e_ _mem and soil _mp_s w_e c_ed and an_yzed _r _a_es of chemicals_
maybe pr_e_ _ a ms_t of sRe acfiv_es. G_undwater _mples were fl_ coHe_e_ b_ _e ms_
were not used _ the SRA becau_ groundwaterdoes not _h_ge to the surface _ _e area of _e
sReand_e am no exposurepathways_ ecdoocfl mce_o_.

1.3.1 Su_aceWater

Surfacew_ _ not normallypm_ within_e Sile 1boundary and_us aquatichabi_t and aquatic
communitiesam n_ normally pr_e_. The Ephemeral Pond mpm_s a u_que aquatic habi_t
c_d a vern_ pool. Vem_ po_ habitat _ dry much of _e y_ar and may mm_n dry _r _veml
yea_. The habi_t floods _ response to m_or su_ned pmdpR_ion event_ When such an event
occurs, speO_ ada_ed ph_s and a_m_s _ have pe_is_d _ _e _me_s of _e Ephemeral
Pond _ a dormant sm_ eme_e to complete _dr li_ cycle beam _e habRat dries and _ey go

_) dormamag_m

During mo_ of _e RI _vestigation _e EphemeralPond mm_ned dry. During the winter of 2004-
2005, the El Toro re,on experienced suffi_ent rainfall to flood _e Ephmeral Pond and trigger
mp_du_n of _e vem_ po_ community.DuringFebruaryand March2005, _e Navy was able _
sam_e surface wmer _ bo_ the Ephem_ Pond _ the _p of _e s_e and runoff _ the dr_nage
sw_e _a_ng S_e 1_ the boRomof the area.

One samp_ was cohered in the EphemeralPond _ _nuary 2005,wit_n two weeks of_e floo_ng
of _e EphemeralPon&A second sample was cohered _om the Epheme_l Pond and one _m_e
was collected_om _e sw_e _aving the s_e at the somhboundaryafter a secondm_or m_ event _
M_ch 2005.

1.3.2 Sediment

Se_me_ s_s w_e cohered as _ s_l _mp_s _om the _me_ Pond _ __ 2004,
_e _e _m_ _ _d _n. _ _mp_ _ two __ _m _ _m a _d
paRem _t_d ac_ss the _me_ Pond boRom. The _mp_s were cohered to d_rm_e if
_e_c_ were _e_ _ a ms_t of s_e a_, an& if pmse_, w_e pmse_ _ concen_afions
_gh enough _ a_se_ a_ _e dormant vemfl pool _mm_ One memb_ of _e vemfl po_
co_ is_ _ _ry s_, an _dan_ _.

1.3.3 Su_ _il

Prior to _e PhaseII _ fie_ a_, soil _ve_ns wereconductedat She 1 asa pa_ of the
PhaseI _, aspa_ of the __ _h_ s_ _h Tech2001_, andasp_ of an
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Deemer 2_6 A_dix _ Ecological Risk Assessment, _P Site I SRA, Tier I

_ 2. ECOLOGICAL SCREENING RISK ASSESSMENT

This _oM_cM SRA w_ _ndu_ _rding m _e sc_en_v_ guid_ce p_med _ U.S.
EPA Risk Assessm_t Guidame _r Supe_un_ Process _r D_igning _d Conducting Ecological
Risk A_essm_ _r_ FinM _PA 199_. A _H ERA _ _ _ght-step pm_. R is o_ani_d
_ound _e _amewo_ _ggested by _e EPA _sk A_smem Forum _PA 199_. The _em_on
_ this _ologicM SRA has been st_ctured _rding m U.S. Navy policy (DCN 199_ _ that ff
_Hs bo_ _e _quirem_ of an EPA ecdo#cM SRA _igure 2-1) and a U.S. Navy _er 1
_o_gie_ SRA (Fi_ 2-2).

The Navy _er 1 ec_o_cM SRA process can be described _ two _eps _ee Figure 2-2). S_p 1,
equ_Me_ _ S_p 1 of _e EPA _o_cM SRA pm_, is _e Sc_e_ng Levd P_b_m
Formulation _d Ecdog_M Effe_s EvMuation _ Figu_ _I). T_s _dud_ a h_itat _men_
con_m_a_ _entification, _ and pa_w_ i_ific_, _d _ci W evMu_m The goM of
t_s _ep _ _ describe _e _o_cM _ng of _e M_ and _ _rmine wh_h_ complete _o_cM
_pos_e pa_ways _e present, _rmine wh_ chem_Ms may be _e_ _d._a_eri_ _e_
m_ci_.

Stop 2 of _e Navy _ 1 _o_c_ SRA _oc_s is equivalent m Step 2 of _e EPA _o_c_
SRA proces_ Ek_ _p_e is _tim_ b_ on conse_ative assumptions. The_ _ is _tim_
by _mparing _e me_e_fic _p_e p_m _adons m coverture, _me_n_v_,
me_e_fic be_hma_ v_ues. At _ point, a _ndfic managemem de_s_n p_ is made _
_rm_e _e e_t cri_ria _r T_r l, S_p 2 h_e _ m_. Thee cri_ria _e _ _ollows:

1. Thee is _uate _rm_on m concede _ _o_ ri_s _e ne_le and _em_m no
need _r mme_ion on _e b_is of _o_c_ _s_

2. The _rm_on _ not adequ_e to m_e a dec_ion _ this point, and _e _o_c_ _sk
/-_ _mem precis will _ntinue m S_p 3; _

3. The _rmation _cm_ a p_emiM _r advise _do#eM effe_s, _d a m_e &omugh
_mem is wa_ante&

2.1 _ER 1, STEP1 - SCREENING-LEVELPROBLEMFORMULATION

S_p 1 of the ec_o_cM SRA is _ded _to severM sections _ h_p define the _o_em at the
_e_ng _v_. An _b_ed _ _o_ and description _ g_en _ Section 2.1.1. A_smem
_dpoints, me_emem _oints, repres_mti_ _ecfe_ _pos_e pmhw_ _, _e
deve_pmem of a concepmM sRe modal, mx_i_ evMuM_ and a _ription _ affected mesa and
chem_Ms of po_ntiM ecoM#cM _em _OPC_ are identified _ Sections 2.1.2 through 2.1.8,
_e_e_.

2.1.1 Ec_og_ Seffing

Forme_ _C_S _l Tom is located _ a semi_, agriculturalarea o_ _hem Gali_mi_
appm_m_y 8 milessouth_ S_m _ and 12mi_s no_he_t _ Lagu_ _each_ee Figu_ ]-1).
MGAS _ Tom _ _pm_m_e_ 4_38 _s. L_d _e aroundForm_ MG_ _1Tom _c_s
_mme_ci_ Hg_ _dus_, and_denti_. Form_ _GAS El Tom c_d on2 _y 199_ aspa_ o_
t_eBRAG AcL

]RP _ 1 is _cated _ _e no_h_ po_cn o_Form_ _G_S El Tom _ _e _ o__e S_
Ana _ountai_ _ee Fi_zre 1-2). She 1 is si_ed within a _b_a_ canyono__o_ego Canyon
_ash at _evations _n_ng _om.@pm_m_y _10 to 760 _et _ove _SL. She 1 _c_d_ the
Ho_hem EOD Range_ppm_mate_ ]6.9 a_e_ _d _e Sou_em EOD Range(@pm_m_e_ 1_._
acre_ _! 1995).

2-_
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_ _ep 1:ScreeningLevel: _sk_r 1

m • Site_sit and_sk _ana-er"•_ • ProblemFo_ulation

__--__ • _xid_ Evaluation I _T ent
"_ Step2: _ening _vel:

-- • _sum Esti_te

_p 3: Pm_em __

_._ O Step_ S_ Deign andD_ Pr_ess
_ • Unes_ E_n_

_ Wo_ Planand"M"su_m_g and_d_nts _,_s Ran _l_P__

_ S_p _Sam_ingVe_c_OnDe_gn_Neld ____D_. _

I _I Step_ _ Inveigh°nAntesandOa= I _[__

_ _ Chamcted_on I
Step

S_p 8: _sk Management 1 __._._
No_: SMDP= s_en_fic managementdeccan p_nt

Rgure 2-1: EighbStepEc_og_ RiskAssessmentProcessSupe_und
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Figure 2-2: 3_Rd Navy App_ach _ EcologicalR_k Assessment

\J _ Tier 1. ScreeningEcoloqicalRiskAssessment(SERA):Iden_

I I pathwaysand _mpare exposurepoint_ncen_ationsto benchmarks.
I I Step 1: S_evis_;PathwayIdenfifi_fion/ProblemFormulation; '

I ___ ToxicityEvalua_on

I I Step2: ExposureEstimate;RiskCalcula_on(SMDP)1

I I Proceedto Ex_C_te_a _r SRA ].
I I I Exit Criteria for the SERA:Decision_r extingor_ntinuing thee_logi_l dsk

I I I assessmenL
I_. I I 1) S_epassesscreening_skassessmen_A determinationis madethatthe _te

I.1 I I posesacceptab_dsk andshallbe dosed outforecdogi_l _ncems.
I_1 I I 2) S_e_ils screeningdskassessment:The_te musthavebothcomp_te

I I pathwayandunacceptableds[ As a resuRthe_te willeitherhavean interim

I cleanupormovestothe se_nd _ec _

lil I Tier 2. BaselineEcologicalR_k Assessment(BERA): I _a Refinement

endpo_nts"(ecolog=_lqualt_esto be protected).Develops_e .................. ,_^, ......
spedfic valuesthat arePr0ted_e of theen_ronmenL ___._t_T_inr_;_

I_ _1 Step3a: Refinementof ConsewativeExposureAssumptions_ I I thesiteexitsthe ecologicaldsk
I_1 _1 (SRA)_Proceed to E_t Criteriafor Step 3a I_1 assessmentprocess.

I I
I_1 _1 Step3b: Pro_emFormu_on - To_ Evaluation; I. I 2) If re-evaluationof theconsewative
I _1 _1_ AssessmentEndpoints;ConceptualModel; I_1 e_osure assumptionsfSRA_donot

" R_k Hypothe_s (SMDP) I I su_po_anacce_table_sk "
• Step4: StudyDes_n/DQO - LinesofE_dence;MeasurementI I determinationthenthesffecon_nues
_ Endpoints;WorkPlanandSampling& AnalysisPlan (SMDP) I I i__e Basel!neE_logical Risk

Assessment process Proceed to

I _1 _1 Step 5: Vedfi_tion of FieldSamplingDesign(SMDP) I I _s_ en[ pr°ces "

I _ I Step6: S_e Investiga_onand DataAnalysis[SMDP] I _ "

i i _,o_.

I

I Step 7: RiskCharacterization I .

I E_t CriteriaBaselineR_k Assessment
I I I 1) ff the s_eposesaccepta_e dskthen no_her evaluationandno
I I I remedia_onfrom an e_logi_l peBpec_veis waEanted.
I I I 2) If_e _ posesunaccepa_e e_gi_l dskandadd_onalevaluationin
I I I _e _rm of remedydev_opme_ andevalu_ionisappropriate,proceedto

I thirdHen _

I I Tier 3. Evaluationof RemedialAlternative(RAGsC)

I I a. Dev_op s_e spe_flcdsk based_eanupvalues. "
I. I_ b.Qual_a_velyevaluatedskposedtotheenvironmentbyimplementationofeachaRernativ,
I I _ho_ term)impedeandestimatedskreductionproddedbyeach(Iong_erm)impede;
I I providequan_tativeevaluationwhereappropriate.Weighatema_veusingtheremaining

I I CERCLA9 EvaluationCdteda. Planfor montodngand s_ecloseouL
I

I I 1)SeeEPA_ 8 Steps ERA Pro_ss for req_remen_ _r each Sdenfific Management Ded_on P_nt (SMDP_

/ _ I I 2) Refinement_dudes but_ notJm_edto background,_oava_a_, dete_n _uen_. Etm
_ ___ _ 3) R_k Management_ _o_ted _roughoutthetieredapproac_ '
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December2006 AppendixH: EcologicalRisk Assessment,IRP Site 1 SRA, Tier I

__) _n_n_me_m _ond iS_n_em _vent_enonhem po_onO_easonfl .__he SReo_O__ce she_ flO_ereo_e_e_Cross_ _te
_me_ Pond _ 1998and 2005. Howeve_ no pon_ng or _u_ con_b_g to su_ce
water flow was o_e_ed _om _ne 1999 to __ 2004. _e sRe has beefi cham_efized by
_fly _ __r mch_e _ response to _o_ even_ (_G 1993_ R_ _m _e h_Rat
a_sme_ conduced _ pa_ _ _ H _ _ pm_ed b_ow.

Z1.1.1 _ _N

_e _m_t __ _es at S_e 1 consi_ of non-native_ss_d coa_ sage sc_ _S_,
_d _m_m_ _p_fl. _s _d _ _ fi_ _ _d _ T_ 2-1.

• CSS. CSS _c_s _ p_ on _e slo_s _ _e no_m pm of _e pmpe_. _ _ _fl_
dom_ed by C_mh _gebm_ __ __, Cfli_m_ enema _cd_
__, and C_i_m_ _c_ __ __. O_ co_on demems
of _ h_ _e _e p_y _ (_um_ _om_, b_ _ _&_ _), _d
_e_h _oma _0. T_ s_c_ _d comp_ _ t_s h_ _ _s
to be a _ction of how _ng s_ce _ was _s_e& In some locations such as _e we_-
_c_g s_pe _ove _e mfin vflle_ _e vflley _n_ morn _cc_e_s _.g., pricey P_0
• an _e other _ds of sage sc_. _e _er and cover of _ual _s o_e_ed were
l_e_ howeve_ pa_y b_a_e of _e dense canopy_ some s_nds _d p_y due to _e
ti_ng of_e s_e_ Them are _m_m_ 9.74acres of sage sc_ _ _te 1.

• Toyomsumac __ Toyomsum_ _a_l occu_ pfim_ on _e e_c_g
fl_es _e _e m_n v_. On s_, _ _ _d _ __. S_n_t
clemens of _s veg_n _e _c_de _yon _m_ a__) and l_ml _m_

,_ _ _sma _u_, and _h_ CSS e_mems. R _ a _ve_ _ _ _ _g_ _e0 and de_e
__ __ _e _d does not _pe_ to have been_s_ed or b_ed _ _ce_ tim_. There

_e _pm_m_e_ 2._ _ of_ _ S_e 1.

_e am _ smfll am_ of _ _m_ _u_em _llow _, _s_ed w_an_ and
omamen_l _a_gs.

_ sc_ is dom_ed by i_ nam_ake _b m_) and occ_ _ _o _cation_ One
is _ _e _c_ _ the Ephem_ Pond _ the no_em po_on of _e ske. _e other is flong a fl_
_ded sectionof a _h_, _ of the mfin v_ey. T_s _Rer s_d _so s_o_s _ _ow _
exotic _s. M_e_t sc_ on S_e 1 ranges_ to 8 _ till and cove_ _ _a _ __
0.03 acres.

Sou_em _How sc_ s_ds confi_ of a _w _du_s of black _l_w _'__0 up to
25 _ _1. _e is _go_m_dy _01 _ms of minim w_ow _ _ S_e 1.

__ wefl_d occ_ _ _e bosom of _e Ephem_M Pond _e_s a pm_ous __. _
consi_s of a spa_e cover of a v_e_ _ w_ andw_nd _edes _c_ng _, b_ _
_, _cfl_e (__ m_m_, and so_ chess _mm_ __). _ere is
_pmx_dy 0.29 acres __ wetland_ S_e 1.

The be_, w_ch is pa_y m_onfib_ _r the creationof _e _ove bafi_ is P_d _ _n p_ms
(__ m_ _d p_s _ _.). _e _ m_ __ _h _ __ of
CSS and a_fl _sfl_d species. _ere _ _pm_m_e_ 0.18 acres of omame_fl _s at
S_ 1.
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•", __J Table 2-1: F_ Obse_ed at Si_ 1 '.

Sden_ficName CommonName

Amamn_us a_us* _m_eweed

Malosma_udna _urel sumac

Rhus_tegdfo_ _monadeberry

Daucuscam_* Wi_ cabot

Ambrosiaacan_a_a i annualburweed

A_emisiacalifomica i C_ifomiasagebrush

A_em_ dmcunculcus _mgon

Bacchadssa_ifo_ m_e _t

Bacchafispilulafis ssp. coy_e bush
consanguinea

Cen_uma melitensis _lote

Conyzasp.* homeweed

Cynamca_unculus* a_choke

Ence_ _lifomica C_ifom_ enc_

Eu_am_ occidenta_ i wes_m g_denmd

Eficamedaedcoides I g_denbush

Hemizon_sp. I _la_

_ _._ Isocomamen_esiiHe_mtheca gmndiflom i telegmphgNdenbushWeed

Less_gia fi/aginifoliava_ sand-a_er
vi_a_

Stephanomedavi_a_ _e wrea_-pla_

Xan_ium stmmafium r ..................................coc_ebur

C_ptanthasp. Cw_an_a

Helio_ium cumssavicum H_ioitmpe

Bmssicasp.* mus_

Himch_ldia _cana* pe_en_ mu_a_

Raphanussativus* _ m_sh

Opuntiali_o_ I pdc_y pear

Opuntiaparryi i _

Sambucusmexicana !........ _i_i_ "-'I.....

Atfiplexsemibacca_* I Au_m_n sa_bush

Sa_o_ tmgus* Russ_n_e

Calys_gia macmstegia mom_g g_w

Convolvulusa_ens_* _ndweed

Mamh macmca_us _ cucumber

Cuscutasp., on Edogonum dodder
_sciculatum

2-8
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Table 2-1: Rora Obse_ed at SRe I _U_e_

Sde_ Name i_ CommonName
i

_e_e __s_mm_*_c_ se_e_ i ........... __d°ve_--weedmats...............

_ s_a_ _

_ _ m_um _ne

L_ _n_ a_yo lu_ne

_ __* bur dover

_ _a* whffe _
...........................

_ _ _ame

_ _* m_em fi_me

_ _* gm_em fi_ree

_ _m* horehound

_ _a wh_esage

_ _m _ack sage

__ bushmall_

_ _m_ _ne b_h

_ a_m* i ya_ _o_d

Anaga_s a_n_* _mpem_

_m_ a_ _n

_ _ Godd_g_ _a_ _w

_ a_ bush monke_flower

_na g_a* tree _c_

_ _ n_shade

_o_s _ madposa_y

_a _i Our Lo_ CanOe

A_ _a_* _end_ _ oat

_ _* dpg_ gross

_m_ _* soft chess

_ _ _'___ben_ ! _NI cheSSgN__

_ _ i nee_egmss

_ _s _ h_* I _ _scue

* _s ex_ spedes

• -_

2-9
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_ _ Z1.1.2 FAUNA
A mt_ of one mpti_, 1 amp_b_ 36 avia_ and s_ mammalian specks w_e docume_ed on _e
site. The limited _umb_ of _ptiles and amphibians _flects a s_e m_w_r su_=y (Decemb_
200_.

Sam_g _r vem_ pool fairy shrimp on _e MCAS El To_ Conse_ion A_a w_ conduced
between February and March of 1998 and ag_n at the S_e 1 Ephemeral Pond _ February and March
of 2005. The Conse_ion Area _ bord_ed by _e _tion on _e southwest, the _o_iH
_ansportation corridor on _e northeast, _n a_oyo and nur_ry on the no_hwest, and an a_oyo and
an orange grove m _e southeast.

No fairy shrimp eyes we_ detec_d _ any of the dry _me_ samp_s taken _ _e 1998 samp_s
(KEA 1998). F_ry shrimp we_ _und _ _e Epheme_l Pond _ S_e 1 during bo_ _mpling periods.
These we_ identified as Riverside fairy shrimp (Streptocephalus woottonO. The 1998 _mpling
recovered 2 m_es and 2 _m_, bo_ witho_ eyes. Thou_nds of Riverside fairy shrimp we_
obse_ed _ _e S_e 1Ephemeral Pond _ 2005.

The S_e 1 Ephemeral Pond is season_, and _s _ke has been b_eche_ although _ _ currently
pa_i_ p_gge& R is _l_e_ shrew, not excee_ng 4.5 _-_ _e deepe_ point. The S_e 1
Ephemeral Pond was _oudy to _ear _ 2005 and had a _goruus and _v_ aquatic _ve_ebm_
communi_.

The pond ne_ _e Magazine Area was e_ens_y samp_d _ 1998 and no fairy shrimp were _und
(KEA 1998)

AnimUs _und _ S_e 1 am fi_ed _ Tab_ 2-2.

_"_ Table2-2: FaunaObse_ed_ SReI

Sde_c Name i CommonName

Rep_s

_s __ We_em _nce _a_

Amp_b_ns

__s _ Galen _end_
m_r s_amander

Birds

_a_s _ Tu_ey vu_um

B_o_n_ Re_i_d hawk

B_o _ _ Red_hou_emdhawk

ActOr _e_ Coopershawk

_ _a_s _n _

_ ma_u_ M_ _

O_ _ W_m _me_ o_

_ anna Anna_ humm_g_

_nn_ _mns Casuals _ng_

_m_ n_ans B_ckphoebe

_10
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,f _ Table 2-2: Fauna Obse_ed _ Site 1

Sde_ Name CommonName

S_m_ s_ Sa_s Phoebe

Comus_chy_yn_ Commoncrow

__ __ Scab _y

_ _ Commonraven
.....................

_a_ _ Bush_t

Th_omanes _wickii Be_c_s wren

_mpylo_ Caius wren
b__*

_ _m_ Coa_ C_a
_m_* gna_

_amaea _scia_ Wmn_t

Mimus_lo_os No,hem moc_ng_

Toxos_mamdivivum C_a _m_er

Dendmicacomna_ Y_w-_m_d Wa_er

_ cdssa_ Cali_m_ _whee

_ maculatus Spored_whee

A_h_ mfic_s SodOm C_m_
canescens* _us_mwned spa_ow

Ammodmmussavannamm Gmss_er _a_o_

_ _ _a/lidus
_ _ Me_iza me_dia _ _a_ow

Ammod_mus Savann_ Spa_ow
sandwichens_

Zonot_ch_leucoph_s Wh_mwn_ _a_ow

Chon_stes gmmmacus _ _a_ow

Stume_ neglecta Westernme_ow_k

A_s _oen_eus Red-wined bla_

Euphaguscyanocephalus Bmwe_ bla_

Ca_o_cus mexicanus Housefinch

Ca_uelus psalt_a Lesserg_dfinch

Mamma_

Can_ _tmns Co_e

Lynxm_s Bob_t

_e_h_s _ech_ C_m_ groundsqui_el

Thomomys_ae Bo_a_ _ gopher

_vilagus auduboni Dese__

L_us ca/ifomicus San D_go_ac_i_d
_nne_* jackmbb_

No_:

* _s sen_ve spe_es

2-11
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_ 1.1.3 SENSITIVERESOURCES

Veg_ation. CSS _ con_dered a _ve vegemt_n _pe by _ve_l resource agenc_s becau_ R
suppo_s a numb_ of sm_ and _deral_ endange_ threatened, and rare v_c_ pla_s _ well _
several bi_ and _p_e spedes _ _e federal_ _sted or are can_da_ species _r _derfl _sting.

Wetland _sou_ are flso confidered _ns_ve because of the_ sc_ciU _ _m_arid sou_em
Cali_mi_ thor v_ue to wildlife, and _cent _ss of t_s habR_ from urbankation, agriculture, and
flood con_ol projects. The mu_fat and so,hem willow _mbs and disturbed wetland _e considered
sens_ive wetland habitat. Mu_t scab _ o_y confidered senfifive whe_ R o_curs _ a wetland
hndscape p_on 0.e., along _ainages and not on Evel pads). The_ a_ vew Hmited are_ of _e
habita_ cn site, w_ch _mit the_ fignificance.

Potential Wetlands and W_ers of the UnRed State_ The _sturbed wetland and potions of the
muffet scrub and _mhem wil_w scrub may be subject _ _gulaticn under the Clean W_ Act, _
admi_e_d by _e U_d Sm_s Army Co_s of En_n_ 0alSACE). Potions of _e mu_fat _b
and _u_em willow _mb may n_ be jufis_cfionfl b_au_ _ey no longer o_ur _ are_ subje_ _
wetland hydro_gy, and _ey we_ c_ed _ uplands. All _e_ of _e habim_ _ co_d be
_sturbed during _me_ _cfi_fi_ wo_d be del_ea_d during _e Fe_fli_ S_dy _ Reme_
Si_ _v_fig_io_ following USACE m_hods _ determ_e _eir jurisdictionfl s_s.

Wildlife. Special _a_s spec_s _c_de those H_ed by _e and _deral agen_ (CDFG 1994;
USFWS 1989, 199_ 1992, 1993) as endangered, threatene_ m_, or of sped_ concem. They _so
_dude species fi_ed by Eve_R (197_.

P_fious dry and w_ sampl_g th_ was conduced during 1998 and 2005 _ _e Ephemeral Pond

_ threaten_edvexed _peciePs_nc( eKE°Af thle998)Ri.ve_iThdeep_nc_i e_ shrimoPft_s(Strept°CePsh_USpeciescon_ w°°tt°ni)a'_ghdegreWe_Co__nsiti_is_a _deral_Yn
_is b_ and ffs wine,he&

During _e gene_fized MoMocM survey _at was conduced during Decemb_ 2000, _e enti_ Sffe 1
was covered by _ot u_ng meandering _ans_ts. Each hab_at type was examined _r _gn 0.e.,
_acks and scat) and _gular five-minu_ _ops we_ made to Mok and fi_en _r b_ds and o_er
wildlife. All obeyed _ies, eith_ listed _ considered sensitive, we_ noted.

Four coa_M Cali_m_ gnmcmche_ (Po_opfi_ cal_ornica cal_ornica), w_ch _e a _derally
threa_ned spe_es we_ documemed on rite. They consisted of one pair and two separate _duMs
of unknown gendeL

Three individual cac_s wren (Campy_rhynchus brunneicapillus) we_ documemed _ a cactus p_ch
wit_n CSS _ the no_hwestem qua&am of the sffe. Th_ bird _ a _deral_ _#onM_ _ve _i_.

One no_vocM_g _asshopper spa_ow (Ammodramm savannarum) was documented _ non-native
grassland _ the no_cenWe I potion of the site.

Two somhem CMi_m_ m_us_mwned _a_ow (Aimophila ruficeps can_cen_ w_e documemed _
CSS _ _e no_h_enWM potion of_e fi_ (_deml_ _#onM_ _nsMvO.

E_den_ _cM or _ce_ of San D_go M_iMd j_krabbff _epus cal_orn_us benneHi0 was
_und _ no,native gr_fland _ _e we_em po_on of site between two pinches of CSS.
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,_-_ 2.1.2 Assessme_ Endp_n_

\ J A_smem _o_s a_ _x_ exp_s_ons of _e _m_ _m_M vMue _ _ _ be
pm_c_&' _PA 199_. A_smem _o_s _e cfificM m pmMem __ b_ _ey H_
• e risk _mem to managemem con_ms and a_ _n_l m developing the concepmM _te model
_PA 199_.

__ m EPA _e _PA 199_, _e _mem _o_ _r _y _o_#cM S_ is _
a_ e_ on _ _o_#cM _o_ Ecdo#cM _s _e defined _ _am _d _imM
p_s, __s, h_s, _ s_sRNe _mm_s. M_e __ _e _mem
_o_s _r _is _do#cM S_ _dude _e _o_:

• Pm_ction and mMmenance _M, _, _d r_md_tio_ _a_c li_ _ _e
_me_ P_d _d s_ wm_ h_i_s s_d _ m_ff _m S_ 1.

• _tion _d mMm_ce _u_NM, gm_, _d _pm_o_ of_m_c H_ _ _e
Ephem_M Pond.

• Protection _d mMmenance _u_NM, _ _d r_m_o_ __M p_.

• Promotion _d mMm_ce _u_NM, _, _d _pm_o_ ofs_ _ve_ebm_s.

• Protection _d mMmenance _u_NM, _, _d r_m_o_ ofMcM Mrds

• _tion and mMm_ce _u_NM, gm_, _d r_md_fio_ ofMcM mammMs

2.1.3 Measurement Enflp_n_

M_m __ _s _ e_ co__ _ _ _M _d _m_
_mem _o_s we_ identified _r _e r_n_e _edes _ _ __.

\ _ _ w_ s_ _es we_ sde_ed fi_t _m the C_m_ To_cs _M _PA 2000_ and
then from EPA's NafionM Recommended W_er Qu_ Cfi_fia _PA 200_. If those _s
p_ded no _ the Great L_es _er H vMues cMcdmed by Oak _dge NationM L_o_o_
_ _mer and Tsao 199_ were use_ and _veml vMues _r _a_m_c _o_ were
obtMned _m TMm_e et M. (199_.

Se_mem _me_ng vMu_ w_e sde_ed fi_t _m p_d _s _m S_ _ M. 1996, Long _
M. 1995, and Long and Mo_ 1990. For other _e_c_, p_ values _m EPA 1977,
Su_v_ _ M. 1985, Fffc_o 1989, J_ma# 1993, British __ _s_ of _m_
L_ds _d P_s _CMOEL_ 1994, M_DonMd et M. 199_ TMmage et M. 1999, _d M_DonMd _
M. 2000 w_e u_&

Suite soil _e_ng vMues _r _s_ of _wer _op_e Mvel spec_s by _ct contact _th
_e_c_ _ _ _c_ded Eco_ofl _e_ng Mvds (SSL_ _PA 2005), O_L _am m_cdo#cM
_a_ _ffoym_n _ M. 1997_ _d _il i__e _coM_cM __s __ _
m.1997 .

Food-chMn based c_o_c _ge_ed doses we_ Mso developed _r _s and mammMs. Adve_e
e_s _ _po_ _ COPCs _ _e s_M _d __o__ of _e _esemmNe
Mrd _d maim _ed_ or _dr s_s we_ _d _m peev_fiewed p__
_m_m _ms we_ __&__ Mvds _OAEL_ _r inge_ion of each
COPC _ c_c _e_ng sm_es conducted on the same __ species or a _Mted spede_
T_s __ was used to devd_ _ _pm_e bdow w_ch adverse e_c_ _e not expe_ed to
o_ _ofic_ Red,nee VMue _ T_L _en no m_d_ _ dam we_ _MI_M _r a pa_c_
_e_n_e a_mM, s_gme a_mM dam we_ u_d m _e _e T_s. _e _M _r

_13
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/ N a_ e_cts was e_im_ed by __ _e calculated c_c d_y _e _DD of a chem_fl
\_J _r _es_e bi_s _d mammas to _r respective NOAEL-based T_s.

M_m_t _o_s p_fide the ac_ m_s_eme_s used to ev_u_e eco_c_ risk _d _e
stewed to _ m_ha_sms of _c_ and exp_u_ __ M_mm_t endpoi_s
__ _c_de m_s_ or modred c_c_fi_s of _e_c_ _ w_e_ _me_, soi_ b_s,
an_or m_m_; h_ow _c_ sm_; _d field o_e_afio_. _e me_u_mem _o_s
identified _r t_s S_ a_ _e _:

• Exceedance of risk-based __ __ _ COPC __s m_s_ _
_ w_ s_ime_ _d s_ce soils

• Exceedance ___ _ _r _ch COPC CDI cflcd_ed _r each _pmse_e
b_d and mammfl

_nfl _me_ _d me_u_me_ endpoi_s are __ _ T_le 2-3.

2.1.4 Selec_on _ Rep_n_ve Te_al Species

A vafie_ of _es_ spe_es have been identified _m _e a_d _a. Seve_ species must be
selected to _p_ e_os_ cham_efi_s of the _na of the _ea. In _ _p_se_
specie_ ec_o_c_ _d __c _s _st be con_de_& _ese _cto_ _ude _e
_:

EcMo_c_ Impo_anc_ _ _ud_ _e _s _ a_ct the s_cm_ and _n_ion _ _i_ng
h_ __ or ecosy_ems _.g., _y _ of the _cM _od we_. The _s_
species _e m_or _e_i_ componems _ the _od web; if a pop_mion of a p_M spe_es is
• s_ _ere codd be _e_s __ the _od web, _su_g _ an ecosy_em bMance

Body S_ Species of smMl body s_e are pre_e_ _cause _ are l_e_ to be more a_ by a
_ven expos_e. Due to _r _gher m_c demand_ sm_ spe_es tend to eat more _od per _it
body we_ per day _an larger anim_.

A_e Arem Species _th sm_ sffe use _eas or home ranges _e Hkdy to be more affected by
coma_na_n m the sffe, _cause a higher pe_enmge of _e_ _rag_g m_ occ_ _ comam_med
areas.

_e_ Guil_ Ce_Mn m_ho_ of fin_n_ proce_ and consum_g _od presem a _gher risk of
ex_s_e than _he_. For exam_ _e ash4_oated flycmch_ _ges by swoop_g _m _ hunt_g
perch to catch _se_s of the ML whereas _e wes_m meadow lark _rages on the _oun_ where ff is
more l_dy to contact soil coma_nams _h et M. 1988).

DieL Species _th a _eci_zed _et are l_e_ to be more a_ by a _ven conmminam e_osu_
pmhw_ and _an_s _ _od _ec_s _nfi_ _cause _ey have _wer _od M_matives.

_cu_. Species hating smMl l_er or egg c_tch s_es and _wer Haers or c_es per year are
_ke_ _ be more impact_ _ a_erse e_cts on reprodu_e success.

ResMent or Ne_ng Spede_ Res_em or ne_ng species are l_e_ to be more a_cted by
comam_mion at the rite _cause _ey may spend more time _ the conm_na_d _ea p_ year.
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\ _j Table 2-3: Summaw _Assessme_ and MeasuRme_ Endp_n_

Recep_r of Expo_ Assessme_ Tes_e
Con_m P_hway Endp_ * Hyp_he_s Measumme_Endp_ D_a _e

Aqu_c U_ _m_ Co_a_ Pm_on T_ _n_m_ Compare_n_m_ of _s_c
_ _e_ and _ _e_ _ _e_ insu_ce water _e_l da_ _r

_ Su_ m_enance i su_ce _ _ _ d_ _r _ wa_r
W_e_ _u_v_, , _t _ a _vel benchma__n_m_ns _m the

graph, and known_ be_c dev_oped_ pm_ _1 E_eme_ Pond

i_ mpm_o_ _ _u_c I_. andgm_h _ _ I_.. and_te _no_

i_ _ _U_Cl_' _i

Benthic Di_ Con_ Pr_e_on i The_t_n _a_ _n_ of Si_pec_c
O_a_sms _ _e_ and i _ _e_ _ _e_ _ se_me_ _ _e_l d_a _r

;, _ Se_menL m_enance i se_me_ doesn_ e_d _d_t _m_t _m _e
; _u_v_ i exceeda level _hm_k _e_m_ _me_ Pond.
f gm_, and i known_ be_c deve_ped_ p_e_ _1
i mpm_o_ i tobenth_ _d gm_h _ benthic

i_ _ be_Ncl_" i inve_ebm_s. Nve_ebm_

_ants RootuNake of Pm_on The _e_m_n Com_m __n of Si_s_c
_e_ in and of chem_s _ _e_ ins_ _ ds_ _e_l d_a _r

sog. m_enance su_ce s_ does basedso_benchma_ su_ce s_l _m
_u_L notexceeda lev_ conce_m_onsdev_oped_ p_e_

graph, and knownto beto_c p_e_ _a_ gm_h and impaled
mpmdu_o_ to_a_s. mpmdu_on. _.

ofp_s.

S_I U_e _ Pm_on Theconce_m_on Com_m __n _ Si_e_c
invedebm_s _e_ _ and _ _e_ _ _e_ _ s_ _ ds_ _e_l d_a _r

s_. m_enance su_ce s_ does basedsogbenchma_ su_ce s_ _m
_u_l, n_ exceeda _v_ __s _ _ p_e_

@--" mpm_o_gm_h'ofsNIand _ _ _ _Cinve_ebm_s.tOs_ _pmdu_onP_e_gm_h a_inve_ebm_sOfs_ _.impa_ed
_ve_eb_s

Sm_l Inge_on _ Pm_on The i_e_on _ Comparemodred COPC Si_
he_omus _e_ and _oaccumu_ve chmn_d_ _ake _e_l d_a _r
mammas accumu_ted m_enance _e_ _ ._n_m_ _ su_ce s_l _m
(mp_sen_d in_a_s, s_l _u_l, _ s_ m_n_ h_s p_e_
bydeer inve_ebm_s graph, and invedebm_sdoes mamm_ spedes_ impaled
mous_ and_m s_l. mpmdu_o_ notexceeda _v_ _e exceedanceof _.

of sm_l knownto be to_c __1 _msh_
he_omus to_ce. _d _ T_s.
mamma_.

Small Inge_on _ Pm_on T_ _ _ Comp_e mode_dCOPC Si_s_c
_mus _e_ and _oaccumu_ve chmn_d_ _ake _e_l d_a _r
mammas accumula_d m_enance _e_ _ _t_ _ su_ce s_ _m
(mpmse_ed inso, _u_l, su_ s_l and __ _m_ p_e_
byornate _b_ graph, and s_l invedebm_s mamm_spe_es_ impaled
shm_ _se_ and mpmdu_) doesnotexceeda _e exceedance_ _

_m s_. of sm_l lev_ kno_ to be __1 _ms_l_
_m_ to_c toornate _d _ T_s.

mamma_, shm_.

Cam_omus Inge_on _ Pm_n T_ _ _ Comp_e mode_dCOPC _s_c
mammas _e_ and _oa_um_ chmn_da_ i_ake chem_ d_a _r
(mpmse_ed accumu_d m_enance _e_ _ sm_ _n_m_ _ su_ce s_l _m
by_n_ insm_l i _u_l, mamm_ _ mp_en_ _d_w p_e_
_ , mamm_ graph, and andsogdoesnot mamm_ spedes_ impaled

_ and mpmdu_o_ exceeda lev_ _e _an_ _ _.
= _m _1. of knownto beto_c nme_l _msh_ds

_m_om_ tothe_ng_d _ _ _
mamm_ weas_.
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/ _ Table 2-3: Summaw _ Asse_me_ and MeasuRme_ End )oin_

Rece_or of Exposure Assessme_ Tes_e
Con_m P_h_y Endp_* Hyp_he_s Measumme_Endp_ ' Da_ Ava_a_e

Sm_l Inge_n _ P_e_ The i_e_on _ Comp_e modred COPC SR_spe_fic
h_vomus _e_ and _um_ chm_cd_ i_ake _e_l d_a _r
bi_s a_umu_ m_enance _e_ _ p_s _tm_ _ su_ce sog_m
(mpmsen_d _ _a_s and _u_l, _d _ s_ mpm_ _m_ p_e_
bymoum_g _m _1. graph, and doesnotexceeda _ _ _ _e_ impaled
dov_ mpmdu_) lev_ known_ be exceedance_ No_ _.

_ sm_l _c _ _ _v_ _msh_ds basedon,
_m_ T_s.

Small Inge_on _ Pm_n The inge_on _ Comparemodred COPC S_e-spe_fic
in_mus _e_ and _oa_umu_ve chmn_ d_ i_ake _e_l d_a _r
_s _m_ m_ _e_ _ _e_s _ su_ s_l _m
(mpm_ed insog _u_v_, su_ce s_l and mpm_n_e in_vom_ p_e_
bywe_em _b_, graph, and soilinvedebm_s _ _ed_ _ d_e_e, impaled
meadow ' _se_ and mpm_o_ doesnotexceeda exceedance_ Nme_ _n_
_ _m _1. of sm_l _vel knownto be _v_ thresh_dsbasedon

in_vomus _c _ wes_m TRVs.
_s. meado_a_s

C_n_omus Inge_n _ Pm_on The _ge_on _ Comparemode_d COPC SRmspedfic
_s _e_ and _oa_umu_e chmn_ d_ i_ake _e_l d_a _r
_pm_n_d a_um_ m_an_ _e_ _ _ _n_m_s _ _ s_l _m
by insmall _u_v_, sm_l mamm_ mpm_ pm_W _ p_e_
_gge_ead mamma_, graph, and _d _ _g spedes_ _r_ impaled
shdke _ and mpm_o_ doesnot_ a __ _ _ _.

_m _L of _vel kn_n _ be _v_ _msh_ds basedon
_m_om_ _c _ _s. TRVs.

bi_s.

/_ * Assessme_ endp_s _en_fied _r evalua_onin this S_ are based on the pa_m_em used to dedve _

•_ fie_benchma_s___ee Measumme_Endp_ _u_) _d am n_ i_ended_ im_y measumme__ _ese pamm_em _ the

COPC = _e_l _ p_e_ _ concern
TRV = _d_ m_mncev_ue
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Using the s_ection criteria discussed above, the animus Hged in Table 2-2 were examined to
identify appropri_e _estfifl species to represent the m_or feeding guilds found on the she.

In confideration of all of the exposure-related fa_o_ and species identified in the previous
subsection_ six spedes were selected as representative _estrifl species (Tab_ 2-4). Se_cfion was
based largdy on the species' ecologicfl impo_ance and the_ habhs that tend to Lad to maximum
exposure fo soil p_hways 0.e., small ske and small foraging area). R is assumed th_ the evaluation
of risk to these maxim_ly exposed spedes will adequ_dy chara_erize risk to the entire ecosy_em,
thus pro_cfing all spec_

Table 2-4: Summary of S_ected Representa_ve Terres_i_ Spe_es in this Risk CharacteHza_on

CommonName S_ent_c Name Justification(Cr_calEcosystemRole)

Om_teshrew Sorexornatus Insecti\or0usmammal

...................................................................................................................................................................D"eermouse Peromyscusmanicalatus Herbivorousmammal

L"ong-tailedweasel Mustela frenata Cam_orousmammal_npredator

............................................................................................................M'oumingdove Zenaidamacroura ' Granivorousbird

Westernmeadowlark Sturnellaneglecta Insectivorousbird

Loggerheadshdke Laniusludovicianus Cam_orousbirdpredator

The selec_d _p_se_e spec_s _ the fi_ inc_de the following:

The ornate shrew (Sorex ornatus) is a sm_l _.85 gramS, _se_orous mamm_ (Brown et _.
Y-_ 1996). Because of its small size and high metab_ism, h consumes a hrge amount of food for _s s_e
\-fl (maximum _take of 1.317 grams/day) thus, maximizing hs exposure to sRe chem_ Several

subspec_s of the ornate shrew are confidered thre_ened or endange_d _ pa_s of hs rang_
although no threatened or endangered populations are found _ the area of the she. Ornate shrews
pm_r mesophyt_ communities with dense cover and an abundant lhter laye_ They bui_ dome-
shaped ne_s made of dead plant m_efi_ and paper scraps, usu_ly on top of the _oil surface bdow
driftwood or planks situ_ed above the _gh fide l_e (WESCO 1986). The orna_ shrew is assumed
to forage in all habita_ _ the she. An eco_c_ profile of this species _ p_sented in Aaachment H-
10. Fcr the SRA, the orn_e shrew _ assumed _ be completely _sectivorous.

The deer mouse (Peromyscus maniculatus) ranges _ _ngth from 7.1 to 10.2 cm (Burr and
Gro_enhoder 1980) with we_hts ran_ng from 18.3 _ 20.9 grams (Schless_gei and PoRer 1974).
The deer mouse (Peromyscus maniculatus) nests _ burrows in the groun_ _ _ees, stumps, and
b_lding_ They inhabR nearly all types of dry-land habhms with_ thor range: shoa grass praifie_
grass-sage communities, CSS, sand dunes, wet prairie_ upland mixed and cedar fom_s, dedduous
fo_ and ponderosa pine fore_s (Ho_rook 1979; Kaufman and Kaufman 1989; Ribble and
Samson 1987; Wolff and HurlbuR 1982_

Deer mice e_ seed_ a_hropods, some g_en vegetation, rocts, fruks, and fun_ as av_lab_ Oohnson
1961; Menhusen 1963; Whitaker 1966). An ecdo_c_ profile oft_s species is presented in
Aaachment H-10. The deer mouse is assumed to forage in _1 habh_s at _e rite. For the SRA, the
deer mouse is assumed _ be com_e_ herbNorous.

The long-tailedweasd's (Mustelafrenata) _d rangeof aduhw_gh_ _ 80 to 450 grams(Baker
1983_ Forrisk asse_ment purposesa mean w_ght of 265 grams _ use& Weasds are found in
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_mperate and _o_cfl h_h_s _ Noah and Cen_al Americ_ They inh_h crop fie_s and smfll
wooded areas and will burrow and nest _ h_low _gs, rock pries, and under hams. W_sds
_metim_ take over_e burrowof one of thor prey (Baker 1983).

W_h am s_ctly camNomus bm may _ge_ some s_l w_ _e_ng. They p_y on mammals up
to rabb_ fize, and flso take a _w bi_s and o_er animfls by _e_g _e p_y's skull with _s
ca_n_ and _ll_g k.(Bu_ and Gros_nheider 197_. An eco_cfl profi_ of t_s species is
p_ed _ A_achme_ H-10. For _e eco_cfl SRA, the long4aried we_d._ _med to be
com_e_ p_dmow and _mge _ fll hab_s _ _e s_e.

The Mourn_g dove (Zenaida mac_ura) h_ a wdg_ _ rmges from 115-140 _ams wi_ a mean
w_ght of 119 _ams (Dunning 1993). Mourning doves can be _und _ _e dese_ _ear w_e0 to
open woo_an< agricultural a_as wi_ _aa_ed Uees, and _bu_ They wi_ nest _ _e _ of a
horizontal _ee branc_ on gmun_ on desexed ne_ of o_er species, or anywhere rise pmfi_ng s_
suppoa (E_lich et ft. 1988). S_ce _e mourning dove's _et confi_s of seed_ _c_ng waste _a_
from cultivated fidds _hfl_h et ft. 1988), incidental _ge_on of sori will occ_. An eco_c_
pmfi_ oft_s spec_s is p_ed _ A_achme_ H-10. For _e ecdo_cfl SRA, the mourning dove
is _sumed to be completely he_ivoro_ and _mge _ fll hab_s _ the s_e.

The w_rn meadowlark (Stu_ella neglecta) is a me_um_ed 04 g_m_ bi_ _und _ the ske
th_ m_s_ about 28 cenfim_s _ng and has a 13 ce_im_ t_l (Dunn 199_. The w_m
meadowl_k's _e_ng habks _e marked by _onfl _ffem_ _ thor mfin staples. They eat _a_
during winter and e_ly sprin_ _s _te spring and summe_ and weed seeds _ fall. (Lanyon
199_. Its _e_ng h_s fl_w _r an _mmption of maximfl expos_e to COPCs at _e s_e. An
ecdo_cfl pm_e of _is species is p_med _ Attachm_t H-10. For _e ec_o_cfl SPA, _e
w_m m_dowla_ is _sumed _ be comp_ _cfivomus and _p_s bi_s _ _ed _ the

.. -_ open _eas of_e _t_

The _ggerhead shrike _a_ _dovicianus) is app_xim_e_ 21 ce_im_e_ _ _ng_ (Campbell
1998). M_imum and maximum body w_g_s of 44 to 61.10 grams have been _po_ed by Grab_ _
_. 1973 and Te_es 1980.

C_ h_itat _quireme_s _r _e _gge_d shrike a_ open _a_ wi_ we_sp_ced lookout posts,
• _ a_ at least two _et _gh, _om w_ch mo_ng a_mfls, fike _s or small ve_ebrat_ may be
seen on _e ba_ _ound bdow or _ sho_ _arse _asses (Gfinnell and M_er 194_.

The m_ofi_ of _e_ _ _ all _ ne_ly all areas is _ve_ebrates. The _gge_d shrike is known
to occasionfl_ _mge on carrio_ _c_ng _ad _Hs (Ande_on 1976; H_es and Baker 1987). An
eco_c_ p_fi_ of t_s spec_s is p_ed _ Aaachme_ H-10. For the ecdo_cfl SPA, the
_gge_d shrike is _sumed to be com_e_ _ed_ow and _mge _ all habita_ _ _e rite.

A summaw of _e expos_e _sum_ions used _ _e eco_c_ SPA _r the fix _p_se_ative
_ec_s _e p_ed _ Tab_ _5.

The ea_hworm (Eisen_ fetida) was chosen to r_ _=_fl _veaebm_s _r pu_ of
_od chin modeling becau_ of _s smfll s_e and range, _s position as a decomposer _ the _od
web, and _s s_l con_ and _e_ It is flso a p_y species _r many small carnivorous a_mfl_ such
_ _e hou_ mouse. _ addit_ _e _hworm se_es as a conse_ative surrogate _r o_ _es_fl
inve_ebm_ _od specie_ such as _ It is _sumed _ _e ea_hworm is maximfl_ exposed to
sori con_m_a_s because of _s burrowing habk and _gestion of sori. O_er inve_ebrat_ wou_ be
_ss exp_ed _ s_e soil con_m_an_ than _e _hworm. Ea_hworm bioconcen_ation _ctor v_ues
_e u_d _ modal _od chin exp_e conce_fions.
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/ -_ _ble 2-5: Summaw M Spe_e_Spec_c Exp_u_ A_umpUo_ used _r SRA

I
FaVor V_ue I Re_mn_

Deer mouse

M_imum bodyw_g_ (B_ (kg) 0_183 Derived_m _r _d Po_er (19_)

M_mum _ _e _g_, dw w_g_ ! 3_91" Nagy_001)

W_er I_e _Wda_ _ EPA _ 993)

_et _tion _ 32% _) EPA_00_ u_ng vole as suEog_e _

0% _a_s) S_ Assum_o_
100%_n_

Om_e Shrew

M_imumbodyw_g_ (B_ (kg) i_ 0_041 Brown_ _. _ 99_

Ma_mum_ _e _ay, dw we_ i 1,317 Deaversand Hudson(1981_

Nagy_001)

WaterInta_ _Uda_ i 1_ EPA (1_

_et Pa_6on FaVor i 3% _1) EPA_00_ _

_ 0% _ De_ _m D_ _

', 100%Onve_ebra_

Longhand weas_

M_imumbodyw_g_ (BW)(kg) i 0.080 B_er _ 98_

Water Inta_ _Ud_ ! 30_ EPA (1_

\ _ D_t Pa_on FaVor _3% _1) _ EPA _00_ _

100%_m_0% (_an_) ! Dedved_m Bud and Gmsse_e_er (197_
Mourningdove

_n_um _ we_ _ _) _i 0.115 !i Dunn_g _ 993)

Ma_mum _od _e _g_a_ dw we_ i 18A14" Nagy_001)

W_ I_e _W_ ! 142 _ EPA(1993)

D_t Pa_on FaVor I_ 13.9%_1) EPA_0_ _

100%_a_ De_ _m _ich _ _. (1988)
i 0% _m_

Wes_m Meadow_

M_imum bodyweig_ (BW)_) 0.0_1 i Lan_n (1994)

Ma_mum _od _ke (m_da_ dw we_ 16_03" Nagy_001 )

Water Inta_ _Wd_ 12_ i EPA(1993)

Diet padition_or !! 16A% _og) i_ EPA _00_ u_ng wood_ as suEog_e _

] 100%0%0nve"eb__a_I S_ Assum_°nC
Loggerheadshrike

_n_um _ we_ _ _) 0.044 i_ G_ber _ _. (1_ andTepee (1980)...............................................................

Ma_mum_od _e _g_a_ dWwe_ 10_5_ Nagy_001)

WaterIn_ke (mWda_ 8.2 _ EPA(1993)

_ pa_on _or 5_% _1) EPA_00_ u_nghawkassu_og_e _
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/-_ _ the Ephemeral Pond. Such orga_sms _c_de the taxonomic orders CMdocem (wmer fleaO and
_-__) Anostraca (fairy shrimp_, which produce _sting eggs _y_ Mat can per_ _ or on Me Epheme_l

Pond soil during extended periods _ven ye_ of des_eatiom During the active stages of thor H_
cyde_ these orga_sms _ve _ Me water cdumn and can be exposed to COPCs through _ct
contact as _lMws:

• Uptake of chemicals _ water through soften

• Inc_entM _g_tion ofehem_Ms _ or on food _ems

There is _sufficient _formation _ the H_mm_ to _scem uptake of chemicals from ingestion of
chemicals by aquatic orga_sm_ and these exposure routes a_ simp_ _ea_d as total _ct contacL

_ 1._2 SEDIMENT PATHWAYS

Benth_ orga_sms adapted to ephemeral habff_s may e_st _ the Sffe 1 pond s_l during periods of
des_cation as resting eggs or eyes. During periods when Me Ephemeral Pond ho_s watch Mese
organisms spend the active _ages of thek _ cycles _ or on the Ephemeral Pond segment.
The_for_ they can be exposed _ COPCs through dire_ comact as folMws:

• Uptake of chem_Ms _ se_mem (_c_ng pore wine0 through sorpt_n

• IncidentM _gestion of chemicals _ or on se_mem or _od ffems

As with aquatic orga_sm_ _suffidem _formation e_sts to _scem uptake of chem_Ms from
_gestion of chemicMs by bem_c orga_sm_ and Mese exposure routes are simp_ _eated as total
• rect con_cL

Z 1.&3 SURFACE SOIL PATHWAYS

Surface soil (0 to 6 _et bg_ has been chosen as the _estriM me_um of concern for S_e 1.
Exposure paMways _ffer _ importance from spe_es to species and from sffe to sffe. For example,
sffes with minimum habitat va_e may be used by spe_es that tolerate human disthrbance of natural
habitats. The _presemm_e specks that we_ sdemed for as_ssment endp_nts are Me deer mous_
omme shrew, long-roiled weasel, mourning dove, wes_m meadowl_k, and _ggerhead shrike. The
m_or _estriM p_hways chosen _r ana_sis _ t_s ec_o#cM risk assessment are as follows:

• Uptake of chemicals _ sur_ce soil by _ants (via ro_O and soil inve_ebra_s

• Ingest_n of contaminated surface soil by animals (mammals and bird_

• Ingestion of contaminmed pMnts by a_mMs (deer mouse and mourning dove)

• Ingestion ofcomam_ated soil _ve_ebrates by a_mMs (omMe shrew and wes_m
meadowlark)

• Ingestion ofve_ebr_e prey by predmo_ 0ongdMled weas_ and _ggerhe_d shrikO

_ _.&4 SPECIES-SPECIFIC EXPOSURE FACTOR&

Factors used to esfim_e COPC _take vMues for _estriM a_mM receptors are re_ed to as
exposure _o_. Defi_ng exposure _ors _ e_entiM to estimm_g COPC _take vMues. Factors
such as spec_s morphoMgy, physiology, and behaver _fluence how _duMs are exposed to
COPCs and how much of a _ven COPC _ a #ven me_um is token _ by an _dividuM
representative specie_ Chara_eri_s of representative species Mm are used to estimme exposure are
presen_d _ ARachment H-10 and summarized _ TabM 2-5. Unce_Mnties a_oc_d _ ap_ng
these exposure _ors _ equations to cMcu_ _take vMues are a com_ex _sue; unce_Mnties are
• _u_ed _ Section 223.
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) mmaY_ori_ofexposureetoatcomam_edcoPCsisthrougPh__ Burrowingingestiomnamm_f_omd.aYcontact subsurface soih, although the

Inh_ation of comamin_ed du_ is expe_ed _ be insignificantbecause the _te is wall regaled and
dun generat_n is miami. Ecdooc_ _cep_ _e n_ exp_d _ come _ eon_ wi_
subsurface_fls, _e_ lhis exposurep_hway _ consideredincomplet_

VOCs may volatilize_to s_l _r spaces from soil and mi_ate to the soil surfacewhe_ _ey may be
embed _ _e _mo_h_e, b_ _ntific d_a _ _tim_e exposure of wildli_ is _c_n_ so _e
pathway is n_ ev_u_ed quan_atively. Exp_u_ _ VOCs by b_ng con_mina_d _r _
expected_ _e ins_ficam compared_ exposurety _gestion pathway_

Groundwater _ cons_e_d beyond the _ach of ec_o_c_ _s un_ss _ _ha_ to _e
surface. B_au_ _ doesnot _ach _e surface on _e site or _ _e imme_e _e_ the _oundwater
p_hway _ con_d_ed _compl_e _r _o_oc_ _ce_o_ _ S_e 1.

The _l_nsh_s betw_n an_ _ _e s_e mesa and p_e_i_ expos_e p_hways _ _o_oc_
mcep_ _e summarized_ _e Concep_ S_e Modelp_se_ed _ _gu_ _3.

2.1.7 To,city Evalua_on

The _ci_ eva_ation consi_s of identification of _en_g benchmark concen_ations _r surface
w_¢r, _diment, and surface soil.

Sur_¢e Wate_ Ma_mum detected concen_ations of chemicfls _ surface water and _po_ing
Emi_ of undetected chemicfls were compared _ published _e_ng vflues _r fll aquatic fi_ from
_veml sources. The primary source was Criterion Continuous Concen_ation (CCC) v_ues _r
_eshwater _om the Cali_mh To_cs Ru_ (EPA 2000_. For chemicals wi_out v_ues _ those
tab_s, CCC v_ues _om EPA's Nafion_ Recommended W_ QufliU Cri_ria (EPA 200_ we_
used. If that source prodded no da_, _e Great Lakes Tier II Secondary Chro_c Vflues (SCVO
calculated by ORNL (Sm_ and T_o 199_ we_ u_& None of _e a_menfioned sources p_ded
d_a _r certa_ _oa_matic compounds, b_ some SCVs _r nitroa_matics we_ availab_ _
T_mage _ _. (199_.

CCC vflues and SCVs are derived _om acu_ and chro_c aquatic _ciU d_a o_ned _ the
l_am_. The derivation p_ce_ h_ stri_ _quiremems _r _e typ_ and amou_ of data _ may
be _c_ded _ the cflc_ation_ and R is because of the _nsNe cri_ria _at govern _e derivations
• _ _e s_ee_ng vah_ _nd _ be very conse_ative.

Se_men_ A number of pubHshed H_mture sources we_ used to obt_n conse_e _mem
screening v_ues to be compa_d to ma_mum concen_ns or reposing limRs,of chemic_s th_
we_ anflyzed _ _e Ephemeral Pond _me_ me_um. Three of _e primary _urc_ we_
Threshdd Effe_ Leve_ (TELO _ Smith _ ft. 1996, Effects Range Low (ERL) vflues _ Long and
Morgan 1990, and ERLs _ Long _ ft. 1995.

Al_rnative sources we_ used _r chemicals wi_o_ _me_ _e_ng vflu_ _ _o_ three
sources. Threshed Effe_ Concen_ation (TEC) vflues _ MacDonfld _ ft. 200Op_ded _e b_k
of s_ee_ng v_u_ used _r m_s. A TEL vflue _r one o_an_ w_ p_ded by MacDonfld _ ft.
1996. Low_t Effect Levd v_ues _ Jaaguma_ (1993) we_ used as screening vflues _r three of
the polynuclear a_mafic hydrocarbons (PAHO. For _oa_matics, Se_mem QualiU Benchmarks
when o_anic c_bon content is 1% (SQBIo/o)_ Tflmage et ft. (199_ we_ use&
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Several mh_ sou_ _r _e_ng vMu_ we_ M_ u_ _c_ng EPA 197_ S_l_an _ M. 1985,
_hko 1989, and BCMOELP 1994.

Sur_ce SoO. Maximum detected anM_ _ sffe surface s_l were _ened _M_ agMn_ Eco-
SSLs (EPA 2005), ORNL soil screening vMues based on the pm_ction of plan_. (E_oymson et M.
1997_ and soil _ve_eb_s (E_oymson et M. 1997_, and park hnd soil screening vMues _r
benzene-toluene_thy_enzene-xylenes, totM (BTEX) (CCME, 1991). These are based on m_ciU
sm_es of phnts _nd soil _ve_ebrat_ and _e _ed _ p_ adv_ effects on _wer _oph_ level
_ologicM receptors from exposu_ by _ comet wi_ chem_Ms _ s_l. Howeve_ Mwer tropic
Mvd soil _e_ng vMu_ are n_ availabM_r many chemicMs _ may be _und _ conmm_med
rites.

Exposure of wi_li_ 0.e., bi_s and mammMO _ by _ge_n of _od was Mso assessed.
The d_M_ of CDI of chemicals _ soil t_ough _g_fion of _od and soil to _gestiomdefived
m_U _nce vMues are p_med _ Section 2.2.2. If CDI exceeds _e TRV, _en adv_
effects may occur.

NOAEL _U vMu_, devdoped _ lab_mo_ _e_ng s_es of M_s and mammMs, we_ u_d _
deveMp fis_b_ed TRVs _r _e s_n_g of surface s_l _gestion pa_ways. A TRV is a dodge
(_r animMs, _ mi_am of comaminant p_ kilog_m of body we_ p_ day [mgik_da_) of a
chem_M bd_ved _ have no effe_ on _e Mng-term heM_ of _e _pr_emative sp_ies. TRVs _e
_c _r each chemicM, receptor, nnd exFo_ _me _.g., _g_fio_ inhMation). The TRV of a
chem_M _ equ_Ment m _e exposure-specifi_ _e_m_Mefived NOAEL of _m chemicM _r a
pa_icul_ plant _ animM _eci_ of concern _ published _ the p_v_viewed toxicoMgy lite_ture.

The p_ential _r adve_e effects _ be cau_d by exp_ure _ si_ chemicMs w_ evMua_d ba_d cn

_ i) _xi_liter_ature_XpefimemASccepmbleTRvcsOnductedw,eredevelope_dr _e mo_ffomNoAEPLsart,_ the_rlaboratOin_g_fionanodfeac_hPo_ecdoPc_Sc_nfificChro_c
_e_ng sm_es conduced on _e same rep_senmtive _e_es _ a rdmed _e_. The pfimaw
source of TRVs was _e "TRV-Iow Mvel" w_ch was deveMped by _e Navy as pa_ of a _onM
approach _r conducting ERAs (EFAW 1998L _ cooperat_n wi_ the EPA Re,on IX Bido#cM
Techn_M Assistance Group. The TRVs used by EPA _005) _ deveMp Ec_SSLs w_e used _ t_s
risk _mem _r _e _w chemicals _r w_ch _ey am avM_M_ For chemicals _cMng Eco-SSLs
or not _ged _ the Navy documem, NOAELs we_ taken from peev_ewed m_coMgy l_emm_.
Pe_om_ TRVs and phys_aVchemicM cham_efisfi_ _e _u_ed _ Attachment H-11.

B_au_ _e _O_ _rmation _ug_ w_ not Mways availab_ _ _e _e_m_, ex_ap_ations
we_ mmefim_ _quired. The three general cmegodes of extrap_ations were (1) taxonomic
extrapdations, _) endp_m ex_apolations, and _) chemicM ex_ap_ations. U_ of _e
ex_apolations _metim_ _quimd _e ap_ation of un_Mn_ _o_ _ generating TRVs, _
de_dbed bdow.

Z 1._ 1 TAXONO_CEXTRAPO_TION

Taxonom_ ex_apolation _m_ _at _x_do#cM effec_ reposed _r one species can be used to
pre_ the m_c_o#cM effec_ _ a mxonomi_lly _hted species. These assumptions have proven
valid in ex_apolations used m _fimme _fici_ _ aquatic _e_ (EPA 198_.'Al_ough H_e is
known about ex_apolations to assess risk to _es_M _am and a_mM species, _e pauci_ of
_c m_ciU data mandm_ such ex_apolations. As an exampM of the use of mxonom_
ex_apdatio_ an un_a_U _ of 10 _ _figned m m_ciU dma derived from lab_ato_ rats if
the species of con_m is a bi_. This _sum_ _at bi_s are Mways mo_ sens_ve to orga_c
chemicals _an mammMs. T_s is confide_d con_ative becau_ among chem_Ms wi_ measured
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,°_'x toxicity in both birds and mammMs,birds are som_imes more sensitiveand sometimesMsssensitive
\_ _) than mammals. Bird toxicitydata_ neverex_apol_ed to mammals.

Z 1. L2 ENOPOINTEXTRAPOLA_ON

If NOAEL endpoint v_ues were not availabl_ lowest-observed-adverse-effe6tMvel (LOAEL)
vflues were dividedby 10 to esfim_e a su_ogate NOAEL, as specifiedby EPA (1997). If only a
NOAEL was av_labl_ Rwas multipliedby 10to esfim_e a su_og_e LOAELff neede& If chronic
studies were not avfilabM,subchronicand Mthaldose (LDhd study results were dividedby 5 and
500, respectively,to esfim_e chronicresult. Addifionfl a_ustments of TRVs to account for other
sourcesof uncertaintyare not recommendedin the EPA (1997)guidance.

_1. L 3 CHEMICAL EXTRAPOLA_ON

Chemic_ ex_apolation assumes that a chemE_ of fimilar phyfic_ and chemic_ prope_ies to a
COPC may serve as a su_ogate for that COPC. For mamm_ laboratory toxioty tests for
naphth_ene and benzo(a)pyrenewere used to represent toxicity of the Mss toxic and more toxic
PAHs respectivd_ For bkd_ the only toxicity data av_labM is for phenanthrene..ThisLOAEL was
used to devdop a bird toxidty v_ue for the low-toxicityPAHs by dividing the LOAEL by 10 to
esfim_e a NOAEL. This NOAEL was divided by 10 ag_n to esfim_e the TRV for high-toxidty
PAHs such as benzo(a)pyrene.Thus, R _ assumedthat benzo(a)pyreneis at Mast 10 times more
toxic thanphenanthrene.

Z 1.L4 ALLOMETRICCONVERSIONSOFTRVs

Gener_ TRVs for birds and mammas must be conve_ed to TRVs specific to each region_, s_e-
specific receptor of concern (EFAW 1998). Th_ extrapolationof data based on body sc_ing is
called allometric conve_ion. For exampl_ when there are availabMtoxicological data and dose

_ _. MVdSesdm_esfOramiC_mihrbUtdosetOXicityMvdd_aforandthe dosefox.TheMVdSundedyingareneededassumptionfOrthe fO_of_lometrican_lometriCconversionsCOnver_Onis
that a given effect on a spec_s of sm_l mammas _ fimflar to the effect on a hrger spec_s of
mammals,per unit bodyweight.

Although several allometric converfionequationsare av_labMin the literature, SampMand Arenal
(1999) _ used for conversionof mammalianTRVs:

Doserec_tor = Dosetest organism(Body W_ght test orgasm/Body Weight _ceptor) 0"06

The equation_om Mineau,et M.1996_ used for conve_ion of avianTRVs:

Doserec_tor= Dosetestorganism(Body Weight testo_anism/Body Weight rec_tor)-0"14

AllometficequationsgenerMlyfollowthe form:

Y=aMb

¥ is some vafiabMof structure or function and is dependent (followinga power law equation) on
body mass, M, and a and b are taxon-specific empiricMfa_o_. Wright-specific m_abolism in
mammMs scMeswith an exponent of 1/3, whim biologicMrates (for exampl_ respiratory rate)
generally scMewith an exponent of-1/4. In a review by SampMand ArenM(1999), the scaling
factor for mammMtoxicitywas revised to 0.06(1-0.94).

M_eau et ft. (199_ showed that use _ mammfl derivedsc_ng _o_ un_re_m_ _e _x_ity
ofa COPC_ birds, _ped_ sm_ bi_s. Basedon emp_c_ d_a _om 10_ec_s of_s and 37
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_ -\ _1.&1 SURFACEWATER

\_) An inifi_ surface w_ sc_en comp_ed _e ma_mum _po_ing _mi_ of undated chemicals _
sde_ed surface water s_ee_ng v_ues to assess if _ere were any COPCs with reposing limRs
above sc_e_ng concen_afions In the fir_ Ephem_ Pond _rface water _mple co_ected (LE52_,
fifi_n COPCs _ surface w_ had ma_mum _po_ing limits _ w_e _gh_ _an _e_ _ective
surface water screening v_ues. In _e second Ephemeral Pond sur_ce water _mple (LE61_ and _
• e mnoffwater from _e Ephemeral Pond (LE62_, o_y _ve COPCs had maximum reposing _mi_
• _ we_ _gh_ _an _e_ _ective sur_ce w_ _en_g v_ues (Aaachme_ H 6-1_

A compad_n of maximum detected chem_ concen_ations _ three surface water samp_s to
_do_c_ _e_ng v_ues _r aquatic _ _ pm_ed _ Aaachme_ H _1. _ _e fi_t surface
w_ _m_e (LE52_, _ur me_ls 0nc_ng iro_ a nu_ent m_e_l n_ cons_e_d _ a COPC)
we_ _e_ _ concen_ations that exceeded _dr s_een_g v_ues. Hve metes 0nc_d_g iro_
exceeded _e_ _e_ng v_ues _ _e second Ephem_ Pond surface water samp_ (LE61 _, and
three of _e same m_s exceeded _r screening v_ues _ the runoff w_er _om the Ephemeral
Pond (LE62_. None of _e o_anics _ _e chemic_ s_ we_ pr_e_ _ concen_ations th_
exceeded thor screening _vds. Table 2-6 H_s all chemicals detected _ the S_e 1 Ephemeral Pond
surface wate_

_ 1.&2 SEDIMENT

An inifi_ surface _iUse_ment s_n compared _e maximum _po_ing limils _r _e _ft coH_d
_ the Ephemeral Pond (dry) to sde_ed _me_ _e_ng v_ues to assess if there we_ any
unde_aed COPCs wi_ _po_ing limits above _e_ng concentrations. Seven COPCs _ _e
Ephemeral Pond soil had ma_mum _po_ing fimi_ that were _gher _an _r _ective _mem
_ening val_es (Attachmem H _.

__-.) A compafi_n of ma_mum d_e_ed chemic_ concen_ations _ the Ephemeral Pond soil to
_o_c_ s_ee_ng v_ues _r bem_c o_a_sms is p_ed _ (Attachmem H 6-2). O_y one
chem_M (mercury) exceeded _s _e_ng v_ue and is cons_e_d a COPC _ the SRA (Tab_ _.

Z 1.&3 SURFACESO_

An _al soft sc_en comp_ed the ma_mum _po_ing lim_s to Eco SSLs,ORNL, and Cana_an
Coun_l of M_i_s of&e Envi_nment v_u_ _r _wer _oph_ _vd sp_i_ _ _ _e_ w_e
any COPCs wi_ _po_ing limils abo_e _ening concemrations. Tw_n_ five COPCs _ surface _ft
had ma_mum _po_ing 5mi_ _ w_e _gh_ _an _dr _five _dog_ s_n_g v_ues
(Aaachment H _3). Thee 25 COPCs we_ ev_u_ed _ _e _me way _ _h_ COPCs _ surface
soft.

A compafi_n of maximum de_ed chemic_ concentrations _ surface _il _ eco_c_ _e_ng
v_ues _r _ co.act by _a_s and soil inve_ebrates is presented _ A_achme_ H _4. Tab_ _6
p_n_s _e li_ of _1 chem_als delec_d _ _rface soil. Surface _il chemicals wi_ maximum
concen_ations that exceed _en_g v_ues are _c_ed by a_ehsks and are con_de_d COPCs _
• e ec_o_c_ SRA. O_ chemicals may have been d_e_ed _ dep_s _e_ _an 6 _ bgs _ SRe
1; howeve_ any chemicfls o_y d_e_ed _ de_hs _e_ _an 6 _ bgs w_e n_ _duded _ _e
ecologicfl SRA and _e_ are not _c_ded _ Table 2-6.
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;_-'_ _e _ Ma_mum COPC Concen_a_ons De_c_d in Su_ce Wa_ Sedimenh and S_I

Ma_mum Ma_mum
_ W_er Ma_mum Su_ce Water
Conce_m_on _ W_ Conce_m_on

01-Pond C_m_n 01_M Ma_mum Ma_mum
Sam_e 01_Ou_ Sam_e Se_me_ _ S_

COPC LE524 Sam_e LE619 LE622 C_n_n Conce_m_on

VOCs _L w_e_ p_kg se_me_ or s_

2-Butanone nd nd nd nd 9

2-Hexanone nd nd nd nd 50J

_M__e nd nd nd nd 2

Ace_ne nd i 6J 6J nd 8_00J
Benzene nd nd nd nd 610"

Ch_m_ nd nd nd nd 2.2

_h_be_ene J nd nd J nd J nd I 14,000"
nd •i nd nd nd 2

_e I nd I nd I nd 0.8J I 41,000"

X_ene_ T_ nd i nd i nd nd 98,000*

SVOCs_ w_e_ p_kg se_me_ or s_

nd nd Ii nd nd_M_h_nap_h_ene 270,000

B_et_he_)_a_ nd nd nd nd 420

_e_ P_hal_e nd i nd nd nd [ 250J

D_mbu_ Ph_e nd _i nd nd nd i 30_000

Ruom_hene nd ! nd nd nd _ 38

Hexachbmbenzene nd nd nd il nd '.i 220 '

nd nd nd i nd 128,000Nap_ha_ne

mn_mso_phen_a_nephen_ ndnd i_ ndnd ndnd !ii ndnd 66,700"1,200

nd ! nd _ nd 2 ndPyrene

Ex_os_es Re_due_p_L w_e_ p_kg se_me_ or s_l)

1,_n_mbenzene nd nd i nd i nd 630

nd nd ii nd i! nd _860

2_mt_uene _so SVO_ nd nd i nd iI nd 7,000

_rot_uene _so SVO_ nd i nd I nd ' nd 44

nd ! nd nd nd 3102_n_Din_rotoluene

4_nm_rot_uene nd nd nd nd 228

HMX nd nd nd nd 1,400

RD× nd nd 1 nd 14,000

Gene_ C_m_ _L wa_ p_kg se_me_ or s_

Pem_a_ nd nd nd i nd 1_00

M_a_ (m_L wa_ m_kg se_me_ or soil)

_u_num I 2,840* I 3_40" 1,390" I 16_00 190,000"

A_mony nd nd 4_J nd 103*
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/ _ Table 2-6: Ma_mum COPC Concen_aUons D_ec_d in _ W_ Se_men_ and Soil

Ma_mum MaNmum
_ W_er Ma_mum Su_ Wa_r
Conce_m_on Su_ W_ Conce_m_on

01-Pond Conce_m_on _M Ma_mum Ma_mum
Sam_e 01_Ou_ Sam_e Sedime_ _ S_

COPC LE524 Sarape LE619 LE622 Con_m_n Conce_m_on

Amen_ i nd 1.2 0.8 1.5 i! 12A

i 502 * 39.3* 45.9 * 81.7 537 *Badum _

Be_m nd 0.1 0_48J 0.98 1.1

C_um _ 0.24J nd nd 0._ _ 156

Chr°mNmc°ba_ ii 1"1j7"9 3"3J1"1J 0"55j2AJ i 2jjT"lJ 1716"6"....

Copper 4.1J 5.3* 9.6* 6_ 16,700*

Lead 3.1J* 0.93 0.95 12.1 1,580 *

i 0.3J 0.32 * 7.1 *Memuw 0.21J 0.89 * i

SNenNm nd 0AJ _37J 0.19J i 4.7

_er I nd I nd I nd I nd I.... _8_
Th_um nd nd nd nd 152 *

Vana_um 6.1J 3_J 33J 14A 603 *

_nc 20.8 15_ 19.3 19.6J 29,100*

_ D_ns (n_k_
2_TCDD TEQ _amm_ NA NA NA NA 23.7

No_

• = D_e_ed conce_ration exce_s screeninglevel
p_kg = m_mgmmsper _gmm ona dw-w_g_ _s
p_L = m_mgmmsper I_er
COPC = _emi_l _ p_e_ ec_i_l concern
J = _s an es_m_edv_ue

HMX = octahydro-1,3,5,_ranitrml ,3,5,_razocine
m_kg = m_mms per_g_m on a dw we_ _sis
m_L = m_mms per l_er
NA = n_ an_@_
nd = n_ de_ed

n_kg = nanogmmsper_gmm on a dW-w_ bas_
RDX " = cyclotrimeth_netdnitmmine
SVOCs = sem_ o_an_compounds
VOCs = volatile_nic compou_s
_3_8_CDD TEQ = _3_8-tetracHorodibenzmp_xin _d_ _u_en_ qu_e_
T_s _e I_ts ana_es d_e_ ins_l _om 0 _et _ 6 _ bg_ The _e doesn_ _e _es d_e_ed
_ de_hs gre_ _an 6 _ bgsinsog.
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2.2 _ER 1, STEP2-SCREENING

T_s section p_ms the m_ho_ and _s_ of _ 2 of _e ec_o_c_ SRA pm_. T_s _ep
compfis_ a quantitativerisk anflyfi_ with _e po_ntifl _r adve_e effects to eco_c_ mcep_m
b_ng _tim_ed ufing yew co_e_e assumption. This section _ _ded _t0 five sub_ctions:
expos_e _timation _ection 2.2.1); riskcflcdations _ection 22._; un_a_nU anflyfis _ection
2_3_ riskch_fization _ection 2_.4); and_er 1,S_p 2 exRe_efia _ection 2.2.5).

2.2.1 ExposureEs_ma_on

Expos_e of rep_sentative species occ_s _ _ffe_nt ways depen_ng on .the phy_c_ and
behafioml cham_efi_s of the o_a_sm. Ha_s take up COPCs_om _e soilby ab_tion t_ough
• e roots. SoH_ve_ebrates can be exp_ed by ab_t_n across the s_n and t_ough _gestion of
soH.The two mecha_sms cannot be conve_ently separated; _e_, soil inve_ebrate exp_e
(re_e_ed by the earthworm)is consideredthe combineduptake. Some COPCsmust be _ved
_ po_ water be_re _ey can cross cell membran_ _to a _ant _ot or an _ve_ebm_'s body.
Te_es_fl o_a_sms can be exposed t_ough the s_n, respiratow surfac_ o_ mo_ commo_
t_ough _gestion of co_am_ed soil and_o&

Exp_u_ point concen_ations _PC_ are used _ the expos_e _fimation and _e_ the
ma_mum detectedconcen_ation _ each affected me_um _ S_e 1. The EPCs am _mmafized _
Tab_ 2-6.

2.2.2 RiskCa_u_ons

The integrationof _d_ and exposure _formation is used to p_ posfib_ adverse effects to
ec_o_cfl _ceptors. The hazard quotient (HQ) m_hod is used to screen sRe COPCs for _dr
p_e_ifl _ causeadve_e effectsto eco_cfl _ceptors.

_ _ _ 1 HAZARDQUO_ENTS

The _ me_od is usedto comparemesa C0£C concen_ationsto me_a-spe_fi_ risk-based
scree_ng v_ues. For aquatic or bem_c _ce_or_ the HQ v_ue is calculated by _ng the
maximum surfacewater or se_me_ COPCconcen_ationby _e surfacew_er or se_me_ scree_ng
va_ respecfive_.

For _estd_ _ants and _ve_ebrates, the HQv_ue is c_cuh_d by _fi_ng _e ma_mum sur_ee
s_l COPC concen_ation by Eco-SSLs or the ORNL Soil Benchmark concen_ation or Cana_an
Councilof MinisteBof the Enfironme_ (CCME)scree_ng v_ue for BTEX.

Food chin _take equations are prese_ed _ ARachmentH-12; the HQ v_ue is c_ed_ed ufing
Equation1:

Equa_on1: Hazard Quo_ent

Intake of COPC (mg / kg / day)
HQ=

TRV for COPC (mg / kg / day)

Where:

HQ = The haza_ qu_e_
In_ke = Sum_ chrome_ _e _om_ inge_on pathwa_ (i.e.,soil,_a_s, and _ve_ebrate_ in_ke
equationspresented_ A_achme_ H-12.
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,.°_ HQ _hes w_e __ _r each COPC and _cep_r _ He she. HQ v_ues e_ m or excee_ng
" jfl 1 _c_e th_ the _s_ _v_ equMs or exceeds He e_cts levd _d that He _ b_ng

assessed has a po_miM _r a_ e_ _g _m _ to s_e comam_ams _a a varieU
_ _Hw_s at a #ven she. HQ vMues excee_ng 1 do not __ _cme Hat an e_ct _11
occuh o_y Hat a Mwer _ _ been exceeded b_ed on He _s_ __ used _ the
mode. It shoed be noted that a sM#e _e_cM _ pmhw_ m_ be _spons_M _r the m_oriU of
• e risk to a _ at a _e.

Note Hat the HQ cMcdmed ufing NOAEL_ed T_s pm_d_ some _ _to gene_ e_cts
on _M a_mM _p_dum_n an_or su_NM _ He McMp_. It is _med thin if risks
am judged _i_ _r the _e_ge _d_M _ce_oL Hey _11 be considered _i_ at
He _pd_ Mvel. Howeveh if risks _ p_m m He _d_MuM _ Mvd, risks m_ or m_
not be __ m _ __ _1.

HQ vMu_ cMc_med _r soil COPCs m Sffe 1 evMumed _ He S_ _e p_med _ A_c_ H-7
_r each _p_m_e specie_ _e COPCs _dude VOCs, SVOC_ PAHs, e_fi_ m_Ms,
• o_n_ and one _ion. _e co_ewmNe _po_ a_um_ns _c_ded use of m_imm COPC
__, m_mum bo_ we_ m_imm _ge_ion rm_ _d a S_ of 1 _e T_e 2-5 _d
Aaachmem _ 1_.

ZZZ2 __S__C_C_N___A___

For He first s_ce water sa_ collected _m the _me_ Pond _E_, _e metMs
_xc_Nng _n, a _ent _ne_ not con_de_d as a COP_ exceeded thNr _spe_Ne a_c 5_
_eNng vNues. _ese me_s we_ Nu_ b_u_ and Ead _me_ H 6-1).

The second samp_ _m the _me_ Pond _E61_ col_c_d mo_ than seven weeks a_er He

_ memNfirst sa_le_c_dedc°ntNnedMu__rium, c_g_ me_s H_ exceededand _ _c_HNr_specfive a_c H 6_1).1i_screeNng vMues. These

In the _me_ Pond runoff w_ samp_ _E62_ t_ee metMs exceeded HNr _spe_Ne a_c
li_ screening vNue_ _ese metNs were a_m_um, b_u_ and _ _c_ H 6-I).

In He _mp_n _ _m detected__s of _e_c_s _ _mem _th risk-based
_mem screeningv_ue_ o_y me_ exceededhs _e_ng v_ue _ H_ = 2 _c_ H

_ _ _ 4 COMPA_SON OF SURFACE So_ COPC CONCENT_ _ONS WITH P_NT AND _VERTEB_ TE

SCREENING CONCENT_ _ONS

_€ comparisonof COPCsdetected_ surfaceso_at She 1 _th He plant and_ve_cbrate _en_g
concen_afions deve_ped _r _wer _op_c _v_ specks _ t_s asse_mem B p_semed _
A_ment H 6-4 andsumm_zed _ T_le 2-7. Ma_mum s_ace soil concen_ationsof _-n_u_l
phH_ n_hH_ene, n_oso_e_ne, BTE_ a_m_um, amimon_ barium, cad_um,
c_o_um, coppehlea_ mangan_ merc_, _ck_, _len_m, _eh Hallium, vana_um, and_nc
exceedplant and _ve_eb_ _en_g concen_a_ns. These concen_ations_s_t _ an H_>I,
w_ch _c_es a pmemi_ _r adversee_cts to lower _o_ic _vel ec_og_ recep_ _om _rect
contact_th s_ COPC_

Of He COPCsthat we_ d_e_e_ s_ VOCs, _ur SVOC_ _ ex_o_ve_ pe_or_ and_o_ns
d_e_ed _ s_ace so__d not havep_m or inveg_rate sc_e_ng concen_ons.
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_ _ Z_Z5 _ 1 S_ _ _K _LC_N _

_ _ The HQ _s_ of risk caEulafions based on _od chin exposure and c_se_ e_e
__ _r s_ce s_l COPCs a_ p_n_d _ AR_hmem H_. Tho_ _s _ dev_ed
HQs _fl _ _ _ _ 1) _ p_d _ T_ 2-8.

The HQs _r _mon_ e_be_e, _en_ tutti x_en_, 2-me_y_hfl_e, bis_-
e___, ___, hexa_enze_ __ _n__h_,
1__ 2__ 2_6__ 2 a_,_m_e HM_ _
_o_ flu_ a_mo_ b_u_ __ _d_u_ _u_ c_h 1_ m_se,
me_uw, _ckd, sde_um, siNeh _u_ v_, _nc, _d _tfl 2_,_TCDD _amm_ _d
_r_ _ 1 _ g_meh _ _e_ _ _ific _cep_, w_ch _c_ a po_mifl _r adve_e
e_s _ __ eco_g_ _p_.

Tabla 2-_ _mparis_ _ _axim_ _aea _1 EPCs _ 8i_ _ _ P_ _ I__

Ma_mum ORNL $_1
_once_m_on Benchm_ _ Haza_

¢O_¢ _) (mo_ _u_t

VOCa

2-B_anono 0.009 i D6

..............................................4--M_n_n2 e-HexanOne i 0.0002.050 ! ........ _ ...... _.........___._._._.'.DG i

_one i 8.7 DG

B;enzene............................. i 0.610 ! ............................................01__ i 1

(_ "------------------------------------------T__ch_henEteh_benzene.................... i 0"00_4 _---- - ---- -- "'----"--"-- "-"i,."____.______JG .............................-i ,..---------'! "'12

.........................................To_ i 41 _ ............. __.___._.___._.___._" .0._ _ 51 .
X_ene_ _ ! 98 I 1_ ! 100
SVOCs

D_h_ Phthalate i 0.25 100 0.003

P_h_e i 307 j-...........,...._._._._._._.....'.------------------"-----------,",, 2 "

................................................FI.uom_hene i 0.038 !............ _7 ...............! ._00_ .......
Hexac_ombenzene 0.220 [ DG !

Nap_h,ene 1 128 _-------_----_ ....................6 -

nm_msod_hen_am_e i 66_ i 20 i 3

Phen_ ! 12 j 30 ! • 0_4

Ex_os_es Re.dues

1_-_nRmbenzene 0.630 DG i

2_6_Hn_ne _86 i 3_ i 026

2_m_ _ SVO_ 7 i DG

2_O_m_ i 0.3_ .i 60 i 0.004

- \ .....................................................4..___ i 0.228 _ .................. _ ......... 2__. _._____ .OG !
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.'--_ Table 2-7: Comparison of Ma_mum Su_ace Soil EPCs at SRe I with Plant and Invertebrate

_ _} Scree_ng ConcentraUons

i Ma_mum ORNL S_I

"' " COPC i C°nce_m_°n(m_kg) Benchm_k(l)(m_k_ Quo_e_Haza_

HMX 1A 15.6 _ 0.09

..................................................................RDX 14 ......... _i_ .......... i ........ _._ .........

GeneralChemistry

Pemh_m_ 1.6 DG -

Metes

_uminum 19_000 50 _000

.................................................Antimony ..... 103 .............................................78(_) _ 1

Badum 537 i 330(=) _; 2

Chmm_m 171 0A } 430

Cob_t !_ _6 !............_---------13(_ ! 0.5
.................................................. __Copperi ........ 16,700 }_ 50 _!.....................335

Manganese it 711 i .......................... i '- "- "- --500t t
Memuw _; 7.1 0.1 70

..................................................'SiNerSNeNum ii 4"75.8 :i........ _ ..... _- ........ _ ......... :23

! 30Vanadium 60.9 2 !

i 29,100 50 !_ 600_nc

DIoxins

_3,7,_TCDD TEQ (Mammal)_ 0.0000237 . DG i!

_8-TCDD TEQ (Bi_) _ _000039 !i DG _i
No_

Bold = COPCconcentrationexceedssurfacesoilscreeningcriteriafor_wer troph_lev_ organ_ms;HQ
exceeds1.

(1) = The_sser_ _a_ scme_ngv_ue (Efroymsonet _. 1997_ ors_l inve_ebm_screen_gv_ue

_(Ym_tc_all_'u_a9t_)_aEseC_-_:_;_2_ya_.ln_; _;e_ii_lyr_l. lium,cadmium,cobalt,and lead.
_ Canad_n Coun_ of Ministemof_e En_mnme_ (CCME),199_
_T_mage _ aL,199%

= valuedoesnote_

COPC = chemical_ p_enti_ ecologicalconcern
DG = datagap(Scmen_gd_a weren_ av_e _r _ese COPC_
HMX = octahydro-1_,7-tetmnitro-1,3,5,7-tetmzocine

m_kg = m_mms per_ogmm ona dW-weig_bask
ORNL = Oak _dge Nation_Laboratow
RDX = cyd_dm_h_en_dnRmmine
SVOCs = sem_o_ffie o_an_ compounds
VOCs = v_ati_ o_an_ compounds
2_,_ TCDDT£_ = 2,3,_8-t_mchlom_benzo-p_xin _ equivalencequotie_
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,__ Table 2-8: Bevated Hazard QuoUentV_ues for FoodChin Exposureto SoilCOPCs,

COPC _I Om_eshmwi M°useDeer L°ng'tailedweasel_!M°um_gDoveMead°wlarkwes_m L°gge_eadshdke

Vo_U_ Orqa_cs

_,°_n__ .....................i ......_ .......i--_- .... !........_ ...........i--4_---i------_ -.... - _ ........

Semivolati_ Organics

;__;_;a,a__-_........_---_........-I _ '_---'_.....----_......................_-_-_,o, _.......
Di-_-butylp_hala_..... .!_ ._._:............... ;................. 7...........!_ 200 !_______,Q_........... 30 .........
Hexach_robenzene - ; 2

Nap_h_e_e i 3 5 - _! 10 6 -
N-N_msodiphen_amine I._ 2 5 _ _i 5 ! 2 i_ _
ExplosivesResidues

_'Dintr°benze_------Z4-Din,rot_ue_e}! 20--!----'_--!110, .1 1007[ 14 ! ..... _ ......
2A_-Trin_rot_uene ; 1 ! 10 i - 8 ii - ;_ -

2 Amino_6-Dinitrot_uenei ; i - 3 i - !_ -

RDX i - 2 1 i -

/_-_ GeneralChemistry
_.__ Pemh_m_ 100 1 60 - 2

Meta_

Alum_um 10,000 600 2,000 40 200 20

Antimony 600 20 i 20 500 4,000 200
Ba.um ] - 1 i 1 -

C_pper II 1,000 40 i 100 200 I 1,000 70

..........................Lead '___0i 3 i[ 5 20 ! 70 i 9

N_kel 200 9 ; 10 2 20 .... : ...........
S_e_um 20 10 i 2 . 2 3 -

_nc i 100 } 50 50 i, so i _0 20
Dioxins
Total 2,3,_8-TCDD i _.
(Mamm_ 30 i - _ NA NA NA

Total2,3,7_-TCDD (_ I NA i NA [ NA i _ -
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\_ j 0)TEQ _e _u_=edHQis M__ab nasedon TEF1S_r_mce__r_s and mammal m_e_
COPC = _e_l _ p_e_ e_l _em
HMX = o_h_l_m_l _e_e
NA = an_e _ n_ a COPC_ _ me,urn
RDX = _clotdmeth_netdnitmmine
SVOCs = _m_M o_a_c _m_
VOWs = _ o_ _m_

2_,?,8-]CDD = 2,3_ _rach_rodib_zmp-dio_
TEF = _d_ _u_ _
TEQ = _ _u_ qu_e_

2.2.3 Uncertain_ Ana_sis

Ec_o_c_ risk _s_sme_ _s_ depend pfimafi_ on _e w_g_ of e_dence supposing pa_ic_
conc_fions, and each l_e of e_dence is subje_ to vauing de_s of uncertain. Due to _e
comp_ U of _os_s_ms and _e a_o_ed m_han_ms _ cau_ _o_c_ s_ unce_n_ _
enfi_nment_ risk characterization is inevi_ble. Unce_ainU stems _om a number of sources. Thee
_c_de, b_ a_ n_ limi_d t_ _e _llowing:

• Sampling and _afistical vafiab_U

• _mitations oftoxici_ _sting

• Difficul_ of ex_apolating _om laboratou data to fidd da_

• P_ems _ ev_u_g envi_nmen_l _ons_ _ mixtur_ of co_am_a_s

• Assumptions undefly_g the use of _ and _anspo_ modds

• Range of con_fions _r whEh modds _ hazed _dexes a_ applicabE

\ -_ O_er uncertain_ sources _dude unexpec_d weather con_fions or _urces of con_mination.
Unce_ainU _d_ed wi_ each _ep of_ ecdo_c_ risk cha_efiz_ion is de_fibed be_w.

Z Z & 1 UNCERTAINTIES_ THEECOLO_CAL EXPOSURE ES TIMA_ON

Reporting Lim_ In some cases, the _po_ing lim_ of an anM_e exceeds the screening vMue _r
that anM_e. If _e anM_e is not detected at any Mcation at the rite ff is _sumed to be absent _om
• e sffe. When _e 'Mon-d_ecff' exceeds _e _e_ng vMu_ this may po_miM_ unde_stimme risk
_r _ anM_e.

To_dU Equ_en¢_ D_x_ congen_s we_ ev_u_ed on the basis of tox_iU equivalence (TEQ)
_hfive _ _3,7,8-te_ac_o_benz_m_o_n (TCDD). The EPA h_ _gned _ciU equ_ence
_o_ (TEFO rdafive _ _3fl,_TCDD _r _g_y c_ofin_ed _benzo_-_o_ns and _g_y
chlofin_ed dibenzo-n-_rans. The maximum concen_ation of each detec_d _o_n congener and _e
_11 _po_ing fimit of each non-detec_d _o_n congener was multiplied by the congene_specifie
TEF _r _s _ c_cuh_ Z3fl_-TCDD TEQs. Van den Be_ _ _. (199_ pointed o_ _ _e TEFs
devdoped _r bi_s _e normally aphid _ _ fi_ue concen_ations _ _fim_e a fis_e bu_en of
2,3,7,8 TCDD. Howeve_ _ey can _so be used as a surrog_e to _tim_e an _ge_ed dose when
appfied to _et concen_afions (EPA 2003_. This ap_ation adds a level of un_rtainU to _e
estim_n ofbi_ _o_n exp_ure. B_au_ mamm_ TEFs _e b_ed en _ exposure, _e TEFs _r
mammas _e applied _ctly _ each _ _acfion _ _fim_e a _e_b_ed TEQ _r mammas. Thee
is _so unce_nU _ _e TEF v_ues becau_ _ey are estim_ed on the bas_ of structural _milafiU
_ 2_,7,8-TCDD and _e not me_u_d directly.
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/-'_, To cMcuh_ _e expe_ed bioaccumulation of _ox_s _ the plant and ea_hworm, congeners were
\ J _mm_d and a _cg_e BCF, based on _,7,_TCD_ w_ _ed _ _fim_e diox_ uptake. S_ce

_o_ns are compiled of _veml congener, each of w_ch may bio_mulate _ a u_que rate, the
_e of_e _3fl,8_CDD BCF to _p_ MIcongeners may ove_ _ un_e_m_e _I _ox_s _
• e _eL

Bioava_ab_ and Chem_ Mob_. A_umpfions _gard_g chemic_ _o_ail_ and
mob_ add un_rtain_ to _e risk _me_. Ex_action me_ods used to _rmine chem_fl
_atio_ _ s_im_t and soil are figo_ _d _structi_; chemicals _e o_en so_ed _ soil _
_mem paaicles such that _ey may not be avail_ to ecdo_cfl _ce_s under normfl
en_nmen_l _ndit_. So_ wi_ _gh _g_ic _on _mem _n b_d significant quantiti_ of
PAHs, polychlofinated b_hen_s, pe_c_, _o_n_ _d some ino_anics, making _em unav_lab_
for _tion by plan_ _ invea_rate organism_

B_neen_n/B_cum_afion Fa_o_ (BCF_. The _e of BCFs _ _p_e modeling flso
p_ms unchainS. The BC_ vflue _r perforate is b_ed on Elfin_on _ M., _001) d_a and _e
BCF w_ cflcu_d _om fimRed soil and p_ _afion da_. BC_ vflues _r o_anics we_
cflc_ed b_ed on Kowvflues _g _ a _gre_ion relationshipestablished by Travis _nd Arms
(198_ and upd_ed by EPA _003). The _lations_p is f_ _om perfectly fine_ and _ is based
_dy on s_ involving m_y chem_fls _c_ng pe_c_ and polyb_minated biphenyls.
BCFp vflu_ _r o_ani_ _ mh_ chem_M c_es may n_ be _ratdy _p_med by _is
_l_ns_p.

Unce_fin_ a_oc_d wi_ BC_ v_u_ e_en_ _e_ _om _e _ _ _ey _ b_ed on a s_Oe
study _r each chem_ and _ because data a_ _c_ng _r some chemicfls, a surrogate vflue of 1
is used _r modeling. The phyficfl cham_eri_ics of _e soH used _ a s_d_ w_ch may affect BC_

(_-' v_Uepo_nti __rvafiationbetwemen_ m_ch _e _ _ sfl ch_acteri_o.fph_ s and _e_esFi,nall_ _r bOr_hspe_By,C_ an_un_un_BdC_ vMu_e

Spede_Sp_c Exposure Factors. The _p_e modds used to p_ up_kg of chem_s by
the mammas and bi_s _a various p_hways depend on _emge _e_e_e_fic _p_e _o_
• _ a_ inh_ently un_rtain. The_ _o_ _c_de body w_ght, daily _od intak_ and _e
pe_en_ge of soil planh and _ey m_efifl rdafive _ overall co_am_a_ _take.

Other Factor_ Several other _s _at _e modds do not account _r may affect _p_e of
repres_tive species. For examp_ any or all of _e _s may avo_ contam_ated a_as as a
response to _e _amination; flso, _cep_ may avo_ con_minated areas ff _e_ is l_le to
_mge _ _ey on _ _e _e_.

ZZ&2 UNCER_INTIES _ THEECOLO_CAL TOXlCI_ ASSESSMENT

A varie_ of sources of unce_n_ we_ not _c_ded _ov_ F_ one, _ has _ng been recogni_d
• _ laboratow s_ _ a_ _ed _ a bails _r _nerat_g TRVs may n_ _curate_ _e_ _e
_mp_xiti_ of po_l expos_e under field con_fions. For examp_, _e d_g of _ a_mfls by
_e of _g_y s_ub_ sM_ _ drinking w_ may ov_fim_e _p_ _mpared wi_ _e _me
salt admi_ste_d _ food. The chem_M _rm presto m the site may be _ a Mss _lubM _rm than
• at used _ the laborato_ study _.g., Mad acetate _ water comp_ed to Mad carbonate _ _o_.
_nall_ _coM_cM sm_ on w_ch TRVs _e b_ed deM wi_ a s_#e chemical; effe_s of
fimuRaneous _p_e _ mu_pM con_minants _e n_ ad&_&

Un_Mn_ _ _e To_ _ Pe_h_ _n _ Wfl_ife Reaping. The pfima_ mrg_ cf _e
perforate anion @_MratO _ _ebrat_ _ch _ M_s and mammals is _e _o_ #an&
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_-'_ Pem_om_ inh_its _e tran_on of io_de (I-) from _e Wood _ _e thym_ _H_ _lls. The
"_-J inhibition is _oug_ _ be accomplishedby perforate competitive_ b_c_ng _de _n_ng _ a

carrier, _ _diurn/iodide _mpo_ (NIS),w_ch ca_lyz_ _e simu_an_ _a_r of N_ and F
_mss _e ba_lateral membrane of _ym_ _cle calls. Pem_orate inh_on of _e NIS can limR
the availab_U of _de needed _r the productionof the th_o_ hormon_ _ym_ne (T4) and
_iodoth_onine (T3), wh_h _ turn, may affe_ _e circ_ating _eh of _4 and_3. All _c effe_s
of perforate on _e _o_ hormone sy_em derive _rectly or _condafi_ _om _e inh_on of
the NIS. The comp_ve inh_on is completely_ve_. If perforce expos_e is _move_
• e perforate is _ from _e _o_ and _e _oc_ng effe_ on _e _ne b_ng site is 1o_
(ATSD_ 2005).

A pm_em _ _do_cM risk _mem is _anslating effe_s on _e thyroid and circ_ating thyro_
hormon_ _to eco_cM_ rdevant endp_ms such as su_ival, _owth, and reproduction.
Measurab_ effeas on thyro_ function can be obse_ed _ relative_ _w _vds of pe_Morate _ _e
b_o& Howeve_ adv_ effec_ on survNM, _owth or reproduction may not be measurab_ un_
p_c_orate _veh are much gre_e_

The ec_o_cdo_s _r _e _S. Army Cen_r _r He_ P_mofion and P_ve_e Me_c_e
(USACHPPM) h_e b_n _fie_ _e _orate __ _e_ture _ _vd_ mammalian and
arian TRVs _r u_ _ _do_c_ risk _s_smems _ Army sites _ersonal _mmunicatio_ D_ Mark
_hn_ N_. 1, 2005_ The _llo_ng TRVs _e b_ed on _e_ _ci_ _s_sme_ p_ed _ _e
&a_ USACHPPM _cument (USACHPPM, 2005) u_ng _o_c_ _v_t _oints. E_em_
_fiew of t_e D_R has b_n _mp_ (_s _ J_e _06) _d USACHPPM is antedated _ pub_h
• e F_ _po_ _ _e fall of 2006.

Tab_ 2-9 presents the sdected ingestionTRVs for mammas. A medium level of confidence has

_ beeconnsiderablgieven bYuncertaiUntySACHPPreMgarditng°thesthee TRVreS_van_eeCaUSo_f thyrothid°ug_tructuramU1ch dataanda_ncfionaV_lable'changethsere in_
wildlife (USACHPPM,2005).

Table _9. USACHPPMInges_onTRVs_r _e ClassMamm_

TRV Dose (mg/kg/d) Confidence

NOAEbbased 0.64 Med_m

LOAE_based 6A Me_um

LOlL = ___e__l
m_ = _m_ _r _mm p_ @y
NOAEL = n___
T_ = _ m_mn_ _e

T_ 2-10 p_nts the _ _on T_s _r _s. A me_um level of confidencehasbeen
_ven by USACHPPM to _ese T_s because these s_es were of _gh _ but _c_ng _
regis to _ _m _r species and Nck of o_ dev_opmentN and _pm_ d_
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_ Table 2-10. USACHPPMInges_onTRVsfor the ClassAyes
TRV Dose(m_kg/d) "Confidence

NOAEL-based 1.3 Me_um

LOAE_based 2.6 Me_um

Notes:
_L = _wes_wed-adve__l
m_ = _H_mms p_ _gmm p_ d_
NOAEL = n_wed-adverse-_ct-lev_
T_ = _ m_mn_ v_ue

If _e _v_s_ changes _ thyro_ m_o_m and thrown pm_ were to be con_de_d
_o_ocfl_ _eva_ USEPAh_ Wop_ed a NOAEL _r mammflianhe_o_s of 0.001 mg/k_
d_ based on pe__s _ thy_d _d pi_i_w _on_, thy_ _stopatho_ and changes _
bm_ mo__ _ _ _PA 200_. F_ b_s, _e Na_ _ewed e_ng _ da_ _r
p_c_o_e _s_e _ _s. B_ _ s_ _ McN_b _ ft. _ _e e_s _o_e
_n on _o_ fun_ _ bobw_ _ _i_s, _e _ proposed_ alternate NOA_ TRV _r
_s of 0.00162 mg/kg-d_ Ta_e 2-11 p_s the rangesof _e modded e_os_e _r the _
_p__e _ies _d _r c_c_ed Mz_d _e_s _s_ _ _e USACHPPM_ TRVs
and _e th_o_ _nction TRVs. _e mo_l c__s _e p_e_ _ A_chm_ H 13-1.

_e HQ values _ approximately t_ee o_ers _ _de _gher if reversible _y_ _s_ is
considered_ _ _cfly _l_ed to m_enance _ _ _l_s.

\

___ Table 2_1: _ _ S_p3_ Exposu_ Pathway Ana_s and HazaN QuoUen_ _r Pe=h_ in S_
at B _ SRe 1

_P_$_pe_es _gN[9_55%NIEP__C__ (m_kg_aNy)ge_oCnDISNI (mg_g_aCy)D_geN_Plna_ [ (mg_g4a_y)ve_ebmlte_e_oCnDI (mg_g_aNy)ge_osnuDmCI (m_k_da_Y)_dT'NNvOAEb QuogeN_aza_

TRV BasedonSu_v_ Gm_h _d R_m_ E_pN_s _SACHPPM, _)

DeerMouse 0.087 0.000177 2_5 0_0728 2.06 0._ 3

Om_e Shrew 0_87 0.00015 0.235 0.0157 0.25 0._ OA

Moum_gDove 0.087 0.000735 3.19 0 3.19 1_ 2
W_m Meado_a_ 0.087 0.000831 1.26 0.0077 127 1.3 1

TRV Basedon Th__d _s_ _md Third Fun_n) (EP_ 2002_r Mammas McNabb_ _, _ _ _
DeerMouse 0.087 0.000177 2_5 0_0728 2_6 0.00119 2000

Om_e S_ew 0_87 0.00015 0235 0.0157 025 0.00128 200

Moum_g Dove 0.087 0.000735 3.19 0 3.19 '0.00162 2000

W_m Meado_mk 0.087 0_00831 1.26 0.0077 1.27 0.00162 800
Notes:
% = peme_
CDI = chm_c d_ i_ake
EPA = En_mnme_ P_e_ _en_
EPC = exposure_i_ _e_i_
m_ = m_mms _r _mm ona d_ we_ _s_ p_ _y
m_kg dw = m_mms p_ _gmm ona dw w_g_ bas_
N_EL = no_ew_emme_l
T_ = _ m_mn_ v_ue
UCL = upper_e limR
USACHPPM= Un_d S_ A_y Ce_er _r He_ Pmm_ andPmve_ve Me_dne
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_- _._ Z Z&3 UNCER_TY _ THEHAZARD QUOTIENTMETHOD
The use of HQs _r &e _mem of risk p_ms some levd of un_a_U. Primarily, cMcuhdon
of an HQ is based on exp_e modd_g and devdopme_ of TRVs, two exe_i_s th_ have
un_n_ N and of &emsdv_. Although _e endpoi_s me_umd N most m_cdo_cM sm_es
used to generate TRVs were &e same _evdopmen_epmductio_su_Nal), _e effects of
_multaneous expos_e to mu_e co_am_ants may b_ _r exampE, _nergi_c or anmgo_stic
0.e., not ne_afi_ ad_tiv@. Thu_ HQ vMues _r a _c chemicM,_o_ and p_hway
combination are ab_nt. T_s po_nfiM_ con_b_es to unde_stimating &e HQ vMues _r &e
pathwayan& con_quentl_ &e HQ for&e _ptor fromall pathway&

2.2.4 RiskCharactedza_on

ZZ & 1 SURFACEWATER

The resets of the _er 1, _ep 2 surfacewater screen_g _c_e that several meals may pose ris_
to aquatic_ _c_Wrs. Surface w_er was first sam_ed on _nua_ 4, 2005 soon after a heavy and
persi_e_ ra_&H even_ The ma_ _cus of &e risk asse_me_ _r the EphemeralPond was &e
endangered fai_ shrimp species (S. wo_nO and risks posed by expos_es to chemicals &at
pa_ifion _om &e se_me_ _ &e w_ co_mn. Becausethe rains pe_is_d and &e EphemeralPond
filled to discharge c_aci_, _e second round of samples was not collected un_ over seven weeks
hter ffebma_ 2_ _ wNch time mo_ chemicalpa_itioning _o_d have_ken phce.

In the first Ephemeral Pond samp_ (un_, MumNum, barium, and Ead were _ese_ at
contentions &at p_entially pose risks to aquatic li_. In the second Ephemeral Pond samp_
(unfiltered, Muminum,barium,coppe_and mercuryexceededaquatic_ c_eri_

The EphemeralPond water runoff combineswi_ runoff from&e re_ of &e Mteand flows downhill

'_) _°m_te _e_eEphemeralpropertyP°nd'bounda_,Therun°ff_°map_o_m_e_the2_00_waS_etSam_eddowngradiem_°m_e_omSWNeJU_eEphemer_be_ _ le_Pon&the
Because &e runoff water flowed over soil that has Mso been contaminate& R is not po_ to
asce_n how much of any con_i_e_ migN have oriented from chem_Mpa_tio_ng wit_n the
EphemeralPond. The unfikered sam_e _s_ #om &e two surface water samp_s collected _om
the ephemeralpond N_c_e &at aluminum,barium,coppe_ Ea& and me_u_ exceededaquatic li_
cfi_fi_

ZZ _2 SEDIMENT

The EphemeralPond se_mem was ev_u_ed to de_rmine _ chemicalsare _ese_ _ concemrat_ns
th_ mightelicR effects to bem_c o_anisms. The resting eggs 0.e., cy_ of _ wo_ and other
aquatic o_anisms _at are ab_ to wi_s_nd _ng periods of &oug_ are resfl_ to most
enfironment_ s_e_o_ _c_ng chemicals.There_re, while the restingeggs _e _ or on the dried
EphemeralPond se_mem duringdry conditions,_ey are not _oug_ to be subje_ to adve_e effects
from expos_es to chemicalsw_ _ _e cy_ _rm.

The resd_ of the _er 1, Step 2 se_mem scree_ng _c_e _ o_y mercuryposes pommel risks
_ benthic o_anisms _ the SRe1 EphemeralPon&
ZZ _3 SURFACE So_

The resd_ of _e _er 1, S_p 2 risk c_culations_c_e _ five VOCs _c_on_ benzen_
e_y_enzen_ _en_ an x_ene_, s_ SVOCs _-methy_hthalene, BEPH, di-n-bu_l p_h_
hexach_robenzene,naph_en_ and n-n_osod_heny_mine),s_ ex_os_es(1,3_ini_oben_ne,
2_-_mo_en_ 2_,_n_otoluene, _am_o,4_ _tro_en_ HMX, and RDX), 16 meals
(alum_um, barium, beuH_m, cadmium, c_omium, coppeh _a_ manganese, me_u_, _ckel,
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_ StepT2able2_2_creenin%UmmaW of HQ V_ues Equ_ _ or GRa_r _an I _r Ecological _p_ a_r _ 1,

COPCs_ H_a_ Qu_e_ V_s E_ _ _ Gma_r _an 1

Be_h_
Aqu_c U_ Re_om Recep_m _ Rece_om

i 01-Pond-
01-Pond Ou_B 01_M Ma_mum Lower H_h_
Sarape Sam_e Sarape S_t Tmph_ Tropic

COPC LE524 LE619 LE622 Con_ Lev_ Lev_

Hexac_ombenzene DG i DG DG i DG i DG x

mn_n_a_ _ DG i DG DG DG .x x

Ex_os_es Re.dues _o SVOC_

1_-_n_mbenzene i " - DG x

2_m_ { DG ! DG DG DG i DG x

RDX ; - x

Gene_l Chem_t_

t i DG xPem_om_ DG f DG DG DG i
M_s

_u_num x i x ! x DG i x x

A_m_y - x x

Badum x x x x x

Be_m i - DG i .- x

Cadm_m - x x

i _ X XChm_um i

Copp_ i x x i x x

Lead x i - i x x

Manganese - i i 'x x

Memu_ i x X i x x
N_k_ i x x

S_e_um - i ! x x

Sider - i - i x x

Th_um - DG "x x

Vana_um " i DG i x x

_nc - i i x i x
D_ns

_2_7_CD(DMamm_) ! NA I NA NA NAIDGI x

Nctes:
= HQv_ue d_ n_ _ 1 _r COPC

x = HQ _ 1 _ gm_ _r n_ed COPC

2_
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f"\_.__, HMCxOPDCG _ _e_sIcmeningc_edan=Otoctahydrm1,3,5,7-t_ranitro-1,3,5,7-t_razodn°fep_e_ e_l°giav_l_ble for _s tro_lev_ elncem
NA = n_ a_l_
RCX = cyclotdmeth_enetri_mmine
SVOCs = _m_ o_ _m_
VOCs = \oI_ o_ _m_
_8_CDD = _8-t_m_m_xin

Also, COPCs _ we_ n_ d_e_ed _ any _mp_ _cafion _ surface so_ b_ had _e_ng cri_ria
• at exceeded _e_ _sp_five reposing _mi_, _e _so _t_ned to Tier 2, _ep 3a _r _her
consideration (Table 2-13).

2.2.5 _ar _, Step 2 Exaeataaa
Three omcom_ a_ po_ible _ this point _ _e _do_cfl SRA:

1. The_ is adequ_e _rmation _ concede _ the ecological risks _e ne_igiNe and_e_
• _e is no need _r _me_afion on _e b_ of eco_g_ risk;

2. The _rmation _ not adequ_e _ make a dedfion at t_s p_nt, andthe ecolog_fl risk
_mem p_ce_ wi_ continue _ S_p 3; or

3. The _rmation _ca_s a po_ntifl _r adve_e ec_o_cfl effe_s, and a mo_ _o_ugh
_mem _ wa_anted.

In the most recent surface water sample _om the S_e 1 Ephemeral Pon_ three me_ls exceeded
_e_ng v_ues _r aquatic li_ r_eV_s (Table2-6). Also, two VOCs _is-l_-dichloropropene and
tot_ x_ene_, two PAHs _enzo(a)anthracene and benzo(_py_nO, and one metfl _admium) had
_poaing fim_s th_ exceeded the_ _sp_five _me_ng criteri_ w_ch may _ad to an
und_esfim_ion of risks due to p_entifl exposures to these chemicals (AttachmentH 6-1 and Tab_

"_'_ 2-13).

For _e S_e 1 Ephemeral Pond _ment, the me_ury concen_ation exceeded _s scree_ng v_ue _r
bem_c _ce_ors (Table 2-_. In ad_tio_ one SVOC _is_hexyl)ph_fl_O, five explofives
(l_-tri_obenzen_ l_-dinit_benzen_ 2A,_tri_o_ene, hexahydro-l_qrini_l_,_
triazin_ and octahydro-1_fl-te_ani_o-l,3_q_razocinO, and one metfl (antimony) had
_poaing lim_s that exceeded the_ _spect_e _e_ng criteri_ wh_h may lead to an
underestimation of risks due to p_entifl exposures to these chemicals (Aaachment H 6-2 and Tab_
2-13).

Concen_afions of _ur VOCs, three SVOC_ and 16 metes _ surface soil exceed _e_ng vflues
_r _estrifl _cdo_cfl _ceVors _ EOD SRe 1 (Table 2-_. Also, _ur VOCs, 12 SVOC_ three
PAH_ and s_ m_s had reposing lim_s thatexceeded _e_ _spective screening v_ues and co_d
not be _I_ evflu_e_ so eco_cfl risk may be under,imbed _r _em (Table _13). The_,
• e sRe fai_ the eco_cfl SRA and surface w_e_ _me_, and soil pathways require further
eva_mion _ a BERA.

2.2.6 Con_us_ns for _ Ee_og_ SRA

B_ed on _e _s_ of _e eco_cfl SRA risk cflc_ations, _ is _commended _ _ose COPCs
E_ed _ Tab_s 2-8 be r_ned as COPCs to Tier 2, S_p 3a _r _aher confidemfiom Based on the
most _cent water sample (LErl_, _me_ and surface soil anflys_ _ve_l chem_fls we_ not
d_e_ed _ any _m_, but had _poaing lim_s _at exceeded _e_ screening criteria and shoed
• _e_ be r_fined _r further confidemfion _ a Tier 2, S_p 3a evasion (Aaachmem H 6-3 and
Table _13_
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_f_) _2us,ed _ _Se_%c_o_c3fla(BERA) willinvolvseRA' _c_n_fluation of _e _equ_cy ofCOP_ Cfinemem of _e m_e _n_atived_e_ioe_xp_e ch_fi_iCcSompafisonof
concen_afions of _o_a_cs _ soil and _me_ to back_ound concentrations, use of 95 pe_e_
UCLs _ _e of ma_mum soil _atio_ _ rep_ _po_ _en_afion, use of filtered
w_ da_ _r _mpafi_n _ aquatic _ c_efi_ _e of me_ body w_g_s and _od _g_fion _s
_r wildlife _cep_, and _sfimafion of risk ufing HQs.

2_6
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--- Table 2-13: Chemic_s with Ma_mum Reporting Umits Exceeding Screening Levels"

AquaticLife Rece_om Bent_c Rece_om i Teffe_dal Recep_m

01-P_%_mPle / ..... __i_-' ..... J-_i_-_EF_2_ __i_..... _ -_c_i;ii_ i Max_m0__r_; _ S0i, .....
VOCs

Ca_on _su_de C_ ,3- _1 ,_ Benzene
, D_h_mpmpene _ch_mpmpene

C_ ,3- TotalX_enes TotalX_enes Eth_benzene
D_ompmpene
Tmn_l ,_ T_uene
D_ompmpene

To_l X_enes TotalX_enes
SVOCs

4-Bmmophen_Phen_ B_hylhexyl) 1_A-TdcHombenzene
Ether P_h_a_

B_h_hex_) 1,4-_chlorobenzene
P_h_e

Dibenzofuran 2,4,5-Tdch_mphen_

Pe_ach_mphen_ 2_,_Tdch_mphen_

2,4-_nitmphen_

4-NRrophen_

_ Di_h_ph_e

' i HexacN°m-cyclopentadiene

i N-N_ms_d_hen_amine

_i! i ii NaNhNene

'£i_ i, i[ Pe_ach_mphenNPhen_
PAHs

A_hmcene Acenap_hene

Benzo_n_mcene Benzo(a)anthracene Benz_a_hmcene Ruomne

Benz_a_ymne Benzo(a)pyrene Benzo_ymne Ruo_hene
Ruomne

Exp_ves ResCues_o SVOCs)

li 1,_n_mbenzenel'3'5-Tdni_°benzene I

_ 2_-Tdn_rot_uene i

_ RDX !i

HMX i;

Meta_

Be_llium Cadm_m Cadm_m Antimony A_en_
S_e_um Coba_

Sider Se_um
i

! Sider
i Th_um

- ! " I - I Mercu_
N_es:
VOCs = vdmiM o_an_ compoun_ - = maximumrepoaing limit_d notexceed_e_ng Mvd _r _op_c levd
SVOCs = semivolatiMorganiccompounds x = HQ is 1or g_ater for noted COPC PAHs=polycycl_ aromatie hydrocarbons

2_7
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\__) 3. BASELINE ECOLOGICAL RISK ASSESSMENT (BERA) _ER 2, STEP 3A
3.1 INTRODUC_ON

The SRA _r S_ 1 _ p_m_ _ S_tion 2, _d _c_d_ _ 1, Steps 1 _d 2. Thee sleps we_
_ndu_ _ __ wi_ the EPA gui_e _PA 1997), U.S. Navy ERA guidelines (DON
199_, and _e F_M Phase H RI Wo_ PMn _a_h Tech 2001_.

Rear _ _e S_p 1 proced_es _ S_tion 2.1 _r _e _o_cM sffe _fiption, COPC_ _ wMl _
_s_smem _dpoints, me_emem _oint_ repres_mti_ _e_e_ e_e _athway anMyfis,
• e devMopmem of a CSM, and m_6_ evMu_iom Rear _ Step 2 pm_du_s _ S_tion 2.2 _r
_p_e _tim_io_ and _e_ng MvMrisk _am_eriz_on.

The BERA Tier 2, Step 3a _ _e _me repre_mmive species, expos_e pathw_s, and TRV_ wi_
_fi_d exp_e _mptions _ mo_ _c_y _fimme _e p_entiM fi_ m _oM_cM _c_
from COPCs _m faiMd _e _e_ati_ _ 1 _e_ng p_. NOAEL_ed TRVs am _mi_d
_ _is BERA _c_ _d_d M_s m_ occ_nM_ ufil_e pa_ of _e sffe _r _n_ and
NOAEL--b_ TRVs _e p_e _ _e _duM M_I. Howler, _e _ NOAEL_a_d TRVs
m_ o_mate ri_ m p_s _nom_d_d _ies.

3.20VER_EW OF_ER 2, STEP3ABERA PROCESS

The _ 2 ERA represents _e BERA _d _ows a fiv_ep pm_ _ evMu_e _og_M risks
_d to _rm_e if Mte_me_afion is wa_anted _om an ecdo#cM pe_pecfiv_ The five _eps _at
m_e up _er 2 (Steps 3 t_ough _ _e confi_ent wi_ and anMogous to Steps 3 t_ough 7 of _e
EPA Superfund process for ERA. The _er 2 BERA _dud_ 2 se_ of dedfion criteria (Step 3a _d

_,_ _ 7) _r efiting from _ preceding wi_ _e ERA pm_.
The duM o_tiv_ of _er 2, as _ffied _ _e Navy ERA polie_ _e to ad_ess risk managemem
_d _dsio_making _erat_, and _ _enti_ _mem o_e_s _ _d mu_pM
iterat_ of _e BERA. The purpo_ of _ 2, _ep 3a is _ _vMuMe COPCs _m we_ _tMned
from _er 1 _r _her evMuation _ a _er 2 BERA and to _enti_ and efim_me _om _her
_erat_n those COPCs that we_ _mined _c_ of the use of ve_ conse_ expos_e
_arios. Us_g _ss co_e_e _m mo_ _Mi_ assumptions, _e _ 1 SRA risk e_imm_
will be _Mc_me& Thee re-cal_lat_ risk e_im_es will _en be u_d m _fine _e _ of COPCs
Menfified _ _e _ 1 SRA _ _d_ _ _move _me _ Ml of_e COPCs from _h_ _erat_n.
The _ 3a of_ 2 que_ons _M wo_d _ _fi_ _e _ 1 SRA _e:

• Do fi_ conmm_am _ations exce_ back_ound levels (back_ound Os_)?

• Do any _e COPCs _fifi_ _ _ 1 _c_ _e_em_ m Sffe 1 @_, mo _w _mples m
cMc_me a 95 peseta UCL EP_; if_, _e e_mm_ expos_e _repre_mative _s _
ove_immed by ufing the m_imum d_ection as the EPC.

• Are high concen_ations and risks w_ead _mss the sffe or limed m _ Mcations
(magnim_ _d e_em _nmmi_tion _d ris_?

• Co_d _e COPC be _ a _emical _rm _ _ M_ Mzardous _Mlab_i_ of_e COP_?

• Do mo_ _e _posure _mptions _du_ po_ntiM fi_ m _ _ccpt_M leve_

This _ 2, S_p 3a _a_on _11 _vo_e _e _finemem of _e_ati_ expos_e cha_efistics
used _ _e SRA, _c_ng _imafion of risk ufing HQs, use of 95 p_m UCLs _ _ace of
m_imum _il _ations _ _em e_os_e _ation, _e of m_n Eody wdg_s _d

3-_
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__ _od _on r_es, use of _et _s _M of each r_m_n_e species as identified _ _e
-_) _e_ _d _mp_n of _em_tio_ of _o_a_cs _ _gm_d c_n_ti_s.

_e S_p 3a ___m pm_ is _e fi_t _ _ _e BE_ pmb_m __n and
_H _w _e _s _ E_ pm_s_:

• _ _s_ _ _ti_s and emerge Ti_ 2, _ep3a doses and HQ risk _timm_.
_is _ep m_ Mso _dude usage of 95 peseta UCL vMue _ pMce of m_imm detected
c_c_fi_ m mpm_m _ _em_ _p_e __.

• _e_ _s _h HQ _s _ 1.0 _d d_ _m _ _a_.

• F_ _o_c COPCs _ HQ gmm_ _m 1.0, _ m_imum __fi_s m
_k_d Mvds _r s_ and _mem dam o_ _e_ _o_e COPCs pm_m _
__fi_s be_w __ _d _ose _e _ _m_ _m _ _i_.

• F_ COPCs _ HQ _e_ _an 1.0, _ Mo_MbiH_ _e_ COPCs Hkdy _ be
Mdo#cM_ __ _d pmpo_ _e _r d_on from _ evMum_n.

A_r _e _Mu_o_me_ _e de_s_n cfi_fia _r _ 2, _ep 3a am

• If the m_va_m_n of the c__ _p_e _sum_ions used _ the S_ s_ an
_e _k __ _ _ CO_ _ a _ _ _fi_ __ is w_ed
_d _e _e efi_ _e E_ pm_.

• _ _e m_va_m_n of the conse_e e_os_ ass_fions does n_ s_ _ _M
fis_ areas of _e _ m_ be p_d _r mme_mion or the BE_ pm_ continues to
S_p 3_

\__ S_r _ _ 1 S_ _oces_ _ 2 S_p 3a u_s _ d_ _ _ti_M __
_d pfim_ _m _ _m_ _M_ _ 3a em_s _e s_e _ modds _d
risk cham_efizm_n m_hods as _ose used _ _e _er 1, _ changes to _e vMues of _me _m

3.3 _ER 2, STEP3A- RERNEMENTOFEXPOSUREFACTORS

3.3.1 Refineme_ of _e COPCU_

All chemic_s de_d _ Sile 1 surfa_ water, _ment, and _ffa_ soil _ _ 6 ff _g_, _ _ad HQ
vMues of 1 _ _em_ _r aquatic fife, benthic o_a_sm_ _ _es_M _do#cM m_o_
m_e_e_, w_e mtMned _r furth_ evMum_n _ _ 2, S_p 3a of _e BERA. Als_ _ose
chemicals who_ maximum reposing limit ranges were _eater _an _e_ m_ectiv_ _men_g vMues
and w_e n_ d_d _ any _mple of _ pa_ me_um were M_ mtMned _r _u_n _
_er 2, Step 3a of the BERA.

The HQ ex_edan_ of 1 for aluminum is based en an _mption of _gh Moavailab_ for birds
and mammals. "EPA recognizes that due to the ubiquitous na_m of Mum!num, _e natural
vafiabili_ of Muminum soil concen_ations and _e avM_MH_ of tolerative soil benchmarks ....
Mum_um _ o_en _enfified _ a conmm_ant of concem ... _r _o_cM risk _mem_ (EPA
2000_. The _ci_ of Muminum is associated wi_ sduble Muminum w_M the anM_icM ms_ts
u_d _ t_s risk _mem am b_ed on mml extracmbM aluminum. The EPA mcommen_ _

Mum_um be identified as a COPC o_y _r those soils with a pH Mss than 5.5. The _chn_M basis
_r _is _ _ _e so_bM and mx_ _rms of a_minum am on_ pmsem _ so_ u_d_ soil pH vMu_
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;_'_ of _ss _an 5.5 (EPA 2000_. For _e surface s_l _m_ cd_ed at Ske 1, the pH vMue ranged
,-._-_ betw_n 5.89 and 8_7. The_re, Muminum w_ elimina_d _ a _il COPC _r S_e 1.

See T_s 2-12 and 2-13 of_e _do_c_ SRA _r _e complete _ of COPCs _mined for _her
ev_u_ion _ _ 2, Step 3m

3.3.2 Refinement of ExposureFac_

The mo_ conse_alive _ies-specific exp_e f_ctors we_ used _ estimate _ 1, Step 2
exp_ure. _ _ 2, S_p 3_ mo_ _ali_c expo_ fac_ are _b_mted _ _e 6xp_e equations
and _e _s_fing up_ke _ _ke _ _fided by _e TRV v_ues _ _fim_e _e pme_ifl _r adv_
effe_s _ _do_cfl _p_ exposed _ HQs (Table 3-1).

M_e _M_tfc expos_e concen_ations _e _ed _ cflcd_e chemical-_ecific expos_es ba_d on
• e 95 p_ UC_ if _plicabl_ The chemical-_edfic expos_e _s _r _rta_ _o_a_c
chem_als may va_ with _ncen_ation _ the soil. _ 2 c_emical-_c expos_e fac_ we_ re-
ca_ula_d based on _e 95 percem UCL of_e soil concen_ation _r use _ the _er 2, S_p 3a BERA
(Attachmem H-_.

If the re-calculated HQ exceeds 1, then the_ is a po_i_ _r adv_ effects. B_au_ the
rep_sent_ive _s _e meant _ _p_ endange_d _i_, NOAEL-based TRVs a_ _ine&
B_au_ _e HQs _e based on NOAEL_ an HQ of 1means that no effect is expe&ed and _e COPC
_ &opped from _h_ co_iderat_m

3.3.3 Refineme_ of Te_eskial Wi_li_ TRVs

General_ _ a BERA, LOAEL-b_ed TRVs can be used _ _-ev_u_e _e pmemi_ _r a_ve_e

_ effects to rep_senmtive spec_s. NOAEL based TRVs _p_m a no_ffe_ _v_ of expos_e and
prote_ _e_es _ _e _dividuM levd. NOAEL_ed TRVs a_ appropfime _r _g _e risk _
endan_red species whe_ evew _fiduM may con_bute to the surv_M of the species and an
adv_ effect may result _ deMh. LOAELs _enti_ _e M_e_ expos_e Mw_ch an adv_ effe_
may occuL R does not _c_e _at an adve_e effe_ will occuL o_y _ a Mwer t_eshold has been
exceeded.

_d_iduMs of a sp_s do n_ e_ _ _afion from _h_ memb_s of _e _ bm _ead e_
as a member of a populm_n _at _m_s with other plant and animM _s _ _e area as a
commu_. At _e popdation levd, an _d_uM d_ _ not importam _ ma_nan_ of a healthy
population (Odum 1971L A pop_ation is sustained _y a bMan_ betw_n a death _te (mo_ali_) and
a bi_h rate _a_li_). When _e mortali_ exceeds na_li_ the pop_ation fize dec_. When
namli_ exc_ mo_Mi_ _e pop_m_n fize _e_es. NormM_ a popul_ion res_on_ to _c_ed
mo_ali_ by _c_g na_li_ t_ough de_i_Mependem popdation _gulation m_ha_sms
me_med t_ough _e endocrine sy_em. LOAELs a_ used to _fimme _e po_miM _r adv_
effe_s at the populmion Mvd. The cMcuMfionof HQs based on both LOAELs and NOAELs #ves
ri_ manages a ri_ range _ consM_ _ maMng risk managemem decisions _r a fi_.
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Table _1: Summa_ _ Sp__mc _p_uR AssumpUons Used _r _ _ SUp3a

FaVor V_ue ! Re_mn_

Deermouse

Meanbodyw_g_ _ _g) ! 0.0196 I; _ _m _r _d Po_er (19_)

Mean_od inbke _g_a_ d_ we_ i 3,322" ,i Nagy_001 )

Mean.....................Water_e _Ud_ !_ _ Ii EPA (1_
_et pa_ition_or 12% _ EPA_00_ u_ng vole as suEoga_ _

49A% _a_ W_e_ J_. (196_
49A% _ve_ebrate_

OrnateSh_w

bodyw_g_ _ _) _00585 _i Bro_ _ _. _99_Mean

Mean_od _ke (mg_a_ dw we_hq 1,119 ii DeavemandH_son _9_

i Nagy_001 )

MeanW_er _e (m_ 1• i_ EPA_ 993)

_et pa_ition_or _9% _0 EPA _00_ _

5% _s) De_ _m D_ _002)
94.1% Onve_ebm_

_-Ta_d weas_

Meanb_y w_ _ _) 0.265 Baker(1983)

_ Meanfood _e _ay, d_ we_ _ 1_058" Nagy_01)

MeanWater Intake _Uday) ! 30_ EPA(1_

D_t padition_or i 1_% _1) EPA_0_ _
i 0% (_a_

Dedved_m _ andGmsse_e_er (197_

Mour_ng dove

Meanbodyw_g_ (BW)_ 0.119 Dun_ng (1993)

Mean_od _ke (m_da_ dw we_) 16A79" Nagy_0_)

MeanWa_r Inta_ _Wd_ 14.2_ _i EPA(1_

Dietpadition_or _1% _) i EPA_) _

_% _a_ De_ from_i_ _ al. (198_
0% _ma_

Wes_rn Meadow_rk

bodyw_g_ (BW)_g) ii 0.0941 Lan_n (1962)Mean

Mean_od _ke (mg_a_ dw we_) i 14,038" Nagy_0_ )

MeanWa_r Inta_ _Wd_ i 1_ EPA

Dietpadition_or i 6A% _) i EPA _00_ u_ngwoodcockassu_og_e
d

_2% _a_ De_ _m _n_n (19_)
_2% _vedebrate_

Loggerheadshrike

Meanbodyweig_ _ _) 0_5255 Gmber_ _. _ and_es (1980)

i Nagy_001)Mean_od in_ke (mg_a_ d_ w_g_ , 9A3_ I
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f-_ TaMe 3-1: Summar_of Specie_Spec_c ExposureAssumptionsUsedfor _er 2, Step3a
I

FaVor Value I Re_m_ce

MeanW_ I_ake (mUda_ 8.2b EPA (199_

Di_ pa_on _ 2A% _1) EPA_00_ u_nghawkas_rrog_e u

0% (_a_ i Yosef_ al. (1993)c

97_% _m_

No_
"Dw-weightfoodi_ake e_ima_d basedonalgorithmgiveninNagy_001 _
bWater_ke esSm_edbasedon a_o_hm g_en inEPA (1993).
cConsewa_ve_er I assumption_ ma_mum_od in_ke _ _e one_od _em_ _e h_he_ co_amination.
_From50= Peme_e o_Ta_e 3. E_im_ed D_tdbu_on_ _ Values_PA 2005).
% = peme_
BW = bodywe_
DOI = Depa_me_ _ In_dor
EPA = En_mnmentalPm_on Agency
kg = _grams
mg_ay = m_mms perday
m_day = mi_itemperday
SRA = scme_ng ecologicaldskassessme_

Theproposed exposurerefinementsincludethe following:

• Assumefil_red surfacew_er da_ representthebioavailab_ fractionof s_e COPCs.

• Assume SUF_ the area of the contaminationat the _te dividedby the species foragingarea.

• Assumeanim_ wright _ the meanfor the species.

') • Assumefood ingestionr_e is the meanforthe specie_
• Assumeincidentalsoil ingestion_ the mean(50thpercentile)for eachfeedingguild.

• Use literature-deriveddi_ fractionfor in,dentil soil, plant, and so_ inve_ebra_ inge_ion.

• Use 95 percentUCL of the meanto representthe upperlim_ averageCOPCconcen_ations
Ofthe 95 percentUCL is less than the maximum). Th_ is the reasonab_ maximum
exposure (RME)concen_ation. The maximumconcen_ation_ used as the RMEfor
chemicflsd_e_ed in _ss than 11samples,becausea 95 percentUCL shouldnot be
cflcul_ed.

3.4 RISKCALCULATIONS

3.4.1 Su_aceWa_r

Surface water risk c_c_ations _r Tier 2, Step 3a co_d not be refined because 95 perce_ UCL
v_ues were n_ cflc_ed _r _e limited samplesav_lab_ and more refl_tic exposureassum_ns
are not available. Howeve_ with the second EphemeralPond samp_ collected more than seven
weeks a_er the first, a fike_d sample was flso an_yzed _r _dved metfl de_rm_ations. The
_oavailab_ _rm _r metfls _ water is believedto be the _oNed _rm. In _e fi_ered Ephemeral
Pond sample (LE62_, HQ vflues were considerab_ _ss _r _ved fluminum (HQ = _, coppe_
and me_ury (HQ < 1),b_ not _r barium(HQ = 8) (AaachmentH 6-1). There_r_ on_ _uminum
andbariumw_e _ concen_ations_ po_nti_ pose risksm aquatic_.

Based on the most recentEphemeralPond water sampleanflyfis (LE61_, cis-l_-dic_oropropen_
tot_ x_ene_ benzo(_anthracene, benzo(_pyrene, and cadmiumwe_ not detected _ any surface
water samples,but hadreposing Hmitsth_ exceeded_r aquatic_ scree_ng criteria(ARachment

3-5
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,_ H _1). Howeve_me_ COPCswere nm d_d _ s_ce w_ _ me _e; me_, mey cann_
L j be _ __ _ _ 2, S_ 3_

_E_3) on_ copp_ exceeded_s sc_en_g va_e _Q = 1)_c_ H 6-1).

3_.2 Sediment

For me _mem me_u_ o_y one _e_c_ _e_) w_ d_e_ed _ a __fi_ m_
exceeded_me_ _ criteria_r be_c o_ _en __ the 95 p_ UCL _r
mem_ O.110 m_ to the TEC _.180 m_ me HQ _ _fim_ed as _ss than one and me
conc_fion is _ mat _ _s not pose _p_ risksto benm_ _p_ _mem
H6 .

__, and _ony r_o_ng _m_s exceeded _e_ng criteria _me_ H 6_).
Howeve_ m_e COPCs we_ n_ d_e_ed _ _me_ _ me _e; me_, mey ca_ be _
evMu_ed_ _ 2, _ep 3a.

_.4._ Soil

C_m_s m_ _ _ _e_em_ _ me _ce soil _ _t _ _1_ m _n_bme

Aa_hme_ H_. Of me COPCs m_ we_ _ned _r _ ev_u_ion _ _ 2, S_p 3_ me
__ were detected _ _ss th_ 5 peseta of _ce soft s_s: ac_on_ e_e_e, totfl

a_imonN silve_ andm_ _e 16_e_cMs are detec_d at too _w locationsa_o_ me s_e to
cMcM_e a 95 pe_e_ UCL. In addition, thNr _m_ed presence _ the s_e _ces me po_iN
_s_ m _NoNcN _pm_ _d t_s _k is over,imbed _r m_e _e_c_.

The HQ _s_ of risk cNcuNfionsbased on NOAEL_ed T_s and mo_ _NNtic _p_e
_m_s _r _1 COP_ am p_med _ __ _8 _ _M _ T_le 3_.

C_cMs H_ed _ T_ _8 we_ _h_ evNu_ed _r p_e_iN Nsk_c_ mNr HQ vMu_ we_
1 _ _r _ _ 1,S_ 2 risk cNcM_s.

For COPCs _ s_ce s_, me HQ vNues _ __ _d_u_ coppe_ _a_ me_, Nck_
_Num, Nnc, _on_ m_l x_en_, 1,3__, 2_N_mN_e, H_, _X, 2N,_

_x_hmNN_ __mN_, _so_WN_ _ p__ _d 2_,8_CDD
__ _ _il _ 1 _ _r _r _ _a_ one _No_ _1 om_ s_ COPCs_evNu_ed _ T_r
2, S_ 3a have HQ vNues _ss than one Mm respect to _ _c_m_ and we_ __ as
_NoNcN COPCs.

N_n o_a_c _e_c_ _d sN me_s we_ Msoc_ t_h m _ 2, N_ 3a _c_ me_
respective ma_mm _po_ng _t _nges exceeded thNr _spe_Ne so_ _e_ng vNues _r
_NoNcN risk and po_l risk co_d be unde_sfim_ed. Howeve_ mose COPCs that were not
d_d _ s_ce soil _ me sRe_d n_ be _ _d _ _ 2, S_ 3m._s me p_e_l
risk _ _NoNcN _N_s m_ be und_fim_ed _r _ese _e_c_. _1 chem_Ns mN we_
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,--_ detectedat _ast once were ev_u_ed quantitatively,whether a reposing Hmhexceededa screening
_.__) valueor noL

Table 3-2: Tier 2, Step 3a, Hazard QuoUentV_ues Equal I or Greater for S_I COPCsaRer Tier 2,
Step 3a BERACalculaUonsU_ng NOAEL-basedTRVs

COPC ii OmateshrewMouseDeer L°ng-t_dweaseli_iiM°um_gDoveMeadowlarkwestern [ L°ggerheadshdke
BTEX

VOCs
Acetone-- --------- - - - "(1) . 3 i 1 .........

Explo_ves Residues
1,3-DinRrobenzene _) i 2 !i 7 1i i_ 5 _,_...................................................................._.__._.._..3_i.-

.............................2,4-DinRrot_uene _..... 5 _ 300 ............. _....... _100i .............
HMX¢) " 4 ,: 9 _ 3 !

SVOCs

2-Methylnajohthalene_) 3 2 4 ............_ ............
Na_ohthalene(_) 2 3 9 6 .........._............
N-Narosodiphenylamine(1) . . 4 3

_ D!_n.TbP__!P_al_t_(2"ethylhexyl)phthalatetl..... _-......L...... 7...... I.........7.__ _B___10 _ ...........__0............._..._5 " _ ._..........

Perc_orate - 3 2 1
Meta_

Antimon__) 400 200 2 300 2000 100
__e_ryllium - - 5 •2
Cadm_m 6 5 3 _

._PP_E ............................. _0......... _ .............. _................ _.__.........................................20 ..................2

.........................................Lead _..............._................ _ .......... -_ ................2 ..... _ ..........
Mercury . i . 1 2
N_k_ 10 i 8 _ 1

............................................Se_um_.._._.______.____.__._..____----------------_----------_--------------_---_-------------_SiNer-:-----_ -_- i- ---S .............. ,______,_______.._.,_______i_(') 5 5 _ 1 ......._L.........._.L

Dioxins

__8-TCDD 5 tI 2 NA NA NA
!Tot_ 2,_8-TODD (Bird_ I NA NA NA !

No_
e) EPC_ ma_mumd_e_ed conce_rat_n, _e_re, exposureand dsk isove_stima_d
_ TEQva_e ca_ulated based on TEFs_r _s andmammas mspe_iv_

= HQ_ less _an 1 for_ _ce_or

_7
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/ --_ COPC = chemicalof potentialecologicalconcern
", ] NA = analyte is not a COPC in this medium

SVOCs = semivolatileorganiccompounds
2,3,7,8-TCDD= 2,3,7,8-tetrachlorodibenzo-p-dioxin
TEF = toxicityequivalencyfactor
TEQ = toxicity equivalency quotient

3.4.3.3 BACKGROUNOSCREENtNG

This step eliminatesinorganicCOPCsthat were retainedafterTier2, Step 3a withHQs> 1, andthat
are detectedat concentrationsless than or equal to the 954 quantile of the backgroundrange of soil
concentrations(BNI 1996) typical of uncontaminatedsoils. No organic preliminaryCOPCs in any
medium,regardless of whether or not they may occur naturally,were screenedout by this method;
all were retained for furtherscreening.Backgroundscreeningwas used only for inorganicCOPCsin
soil by first comparing each COPC maximum concentration from site soil to background
concentrations.Eight inorganic chemicals in surface soil, including beryllium, cadmium, copper,
lead, mercury, nickel, selenium,and zinc, have a maximumdetectedsoil concentrationthat exceeds
their respective Stationbackgroundconcentrations.The 95% UCL concentrationfor nickeldoes not
exceed its backgroundconcentrationat Site 1 (seeTable 3-3)and nickelwas eliminatedas a COPC.

Table 3-3: Comparisonof Ma_mum and 95% UCL COPCConcen_aUonsinSoil to Background
ConcentraUons - Inorganic COPCs on_

Ma_mum
Ma_mum Su_aceSoil Dete_ed Soil 95% UCL
Dete_ed Background Concenka_on Concentra_on

Concentra_on 95% UCL of the Concentra_on* Exceeds Exceeds
Metes (mg/kg) Mean(mg/kg) (mg/kg) Background? Background?

Beryllium 1.1 1.1_ 0.669 Yes Yes _

',___ Cadm_m .............156 i 9.158 2.35 Yes ' ,'------------_...................Yes

Copper 16,700 i . 862. 15.3 , . Yes _ ................................................Yes
Lead 1,580 93.3 15.1 Yes Yes

Mercury 7.1 0.507 0.22 Yes Yes

N_k_ 112 12.5 15.3 Yes No

Se_n_m 4.7 _; 2.12 0.32 Yes Yes

Zinc 29,100 1,555 77.9 ! Yes Yes
No_
% = peme_
m_kg = milligramsper_gmm ona dw-we_ basis
UCL = upper confidence _m_
* BN11996. _nal Technical Memorandum, Background and Re_mnce Leve_, Remedial _vestigation_ San D_g_ CA.
_The 95%UCL_r be_ll_m (1.3) _ gma_r _an thema_mumd_ected conce_mtion.Them_m _e v_ue demurs_ 1.1
andthecomparison_ _e 95%UCLcan notbe mad_

3.5 TIER2 UNCERTAINTIESANALYSIS

Tier 2, Step 3a of the EPA andNavy ecologic_ risk assessment process is pa_ of the fi_t _ep in the
prob_m formulation phase of the BERA. Exposure assumptions are modified to include scenarios
that are less conserv_ive and more closdy mmch the exposure assumptions identified in the
conceptu_ _ model.
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_m_ _6 _ _ _1R_ A__ I_ _ I B_, _r _ S_ _

F _ Table 34: Summa_ of R_k Driver HQ V_ues _r Orna_ Shrew Based on Varied Assumed Exposure
\_J Point __ns

0 _ 6 _ _ S_ A_um_ 0 _ 2 _ _ S_ _m_

C_I Name Mean 95%UCL Mean 95%UCL

m_kgdw HQ m_ dw HQ m_kg dw HQ M_kg dw HQ

Badum 58A7 <1 77_ <1 _.78 <1 60.1 <1

Be_m 0.575 <1 1.1 <1 0A <1 0.555 <1

Cadm_m 2.2 2 _15 6 1.17 <1 3_8 3

Chm_um 6.54 <1 _49 <1 _19 <1 5_8 <1

Copper 132_9 4 862 30 12.18 <1 45A 1

Lead 21.98 <1 93.3 <1 7.06 <1 16.5 <1

Manganese 91_4 <1 105 <1 85_8 <1 96.2 <1

Memuw 0.16 <1 0.51 <1 0_2 <1 0_6 <1

N_k_ 5.81 7 12.5 10 425 5 6_6 8

S_e_um 1_3 2 2.12 5 0.72 2 1A 3

Vana_um 11.36 <1 14.7 <1 11.19 <1 16 <1

_nc 280.71 2 1560 3 6_76 <1 213 <1

Pem_om_ 0._16 <1 _087 <1 0_38 <1 0.66* 3

_ _8_CDD TEQ 0.00000289 <1 0.00000673 5 0_00000975 <1 0.0000027 2

T_uene 029 <1 1.83 <1 0A9 <1 1.83 <1

D_u_ph_a_ 6_5 <1 22.1 <1 9.12 <1 22.1 <1

[_ Phen_ 2.32 <1 1_ <1 2.14 <1 0.868 <1
%_ 2__e N_ a COPC_ NA NA 0_78 <1 41 <1

• Ma_mum
_- N_ a COPCd_ _ _w _n_ _ _on
Bo_ _s HQgm_er _an 1
% = peme_
COPC = _e_l _ p_e_l e_l _em
HQ = haza_ qu_e_
m_ dw= _m_ p_ _gmm _ a d_we_ _
NA = n_ _a_
UCL = upper_e li_t
COPC = _e_l _ p_e_ e_l _em
_3_8_CDD TEQ = 2_3_,8_mc_omdibenzod_n _d_ _u_a_n_ qu_e_
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_ PointTableconcen_aUons3-5:Summa_ of R_k Ddver HQ V_ues _r Deer Mouse Based on Varied Assumed Exposure
0 _ 6 _ _ S_ _m_ 0 _ 2 _ _ _ A_um_

C_I Name Mean 95% UCL Mean 95%UCL

m_kg dw HQ m_kg dw HQ m_kg dw HQ mg_g dw HQ

Badum 58A7 <1 77.3 <1 _8 <1 60.1 <1

Be_m 0.575 <i 1.1 <1 0A <1 0.555 <1

Cadm_m 2.2 1 _15 5 1.17 <1 3,98 2

Chmm_m 6._ <1 6A9 <1 _19 <1. 5,78 <1

Copp_ 132.69 2 862 20 12.18 <1 45A <1

Lead 21.98 <1 93.3 <1 _06 <1 16.5 <1

Manganese 91.24 <1 105 <1 85A8 <1 NA <1

Memuw 0.16 <1 0.51 <1 0.22 <1 0.86 <1

N_k_ 5.81 4 12.5 8 4.25 3 6X6 4

S_e_um 1_3 2 2.12 5 0.72 2 1A 3

Vanad_m 11.36 <1 14.7 <1 11.19 <1 16 <1

_nc 280.71 2 1560 10 67_6 <1 213 1

Pe_h_m_ 0.0416 2 0.087 3 0.038 1 0.66 * 20

_ _7_CDD TEQ 0.00000289 <1 0.00000673 2 0.000000975 <1 0.0000027 <1

T_uene 0.29 <1 1.83 <1 0A9 <1 1.83 <1

D_m_p_h_e 6.05 <1 22.1 <1 9.12 <1 22.1 <1

Phen_ 2.32 <1 12 <1 2.14 <1 NA <1

2_n_ Nota COP_ NA NA 0.378 <1 41 <1

• Ma_mum
_- N_ a COPCdue_ _w _n_ _ d_e_on
Bo_ _s HQgm_ _an 1
% = peme_
COPC = _e_l _ p_e_ e_l _em

HQmgNgdw ==haZa_mNN_msqU_e_N_ _ a d_weN_ basN
NA = n_ a_l_
UCL = upper _e lim_
COPC = _e_l _ p_e_l e_ _em
_3_TCDD TEQ = 2_m_m__ _ _u_ qu_e_

3-11
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F-_ Table 3-6: Summaw _ _sk Driver HQ V_ues _r We_n M_do_k B_ed on Varied Assumed
\J Exposure P_nt Concen_aUons

0 _ 6 _ _ S_ _m_ 0 _ 2 _ _ S_ _m_

C_I Name Mean 95%UCL Mean 95% UCL

dw HQ I_ _ _ HQ mg_g dw HQ I_ _ HQmg_g

Badum 58_7 <1 77.3 <1 _8 <1 6_1 <1

Be_m 0.575 1 1.1 2 0A <1 0.555 1

C_um 2_ <1 9.15 3 1.17 <1 3.98 1

Chmm_m 6._ <1 6_9 <1 5.19 <1 5.78 <1

Copper 132.69 3 862 20 12.18 <1 4_4 1

Lead 21.98 <1 93.3 2 7.06 <1 1_5 <1

Manganese 91.24 <1 105 <1 85A8 <1 9_2 <1

Me_u_ 0.16 <1 0.51 2 0_2 <1 0.86 3

N_k_ 5.81 <1 12.5 1 4_5 <1 6.76 <1

S_e_um 1_3 <1 2.12 1 0.72 <1 1A <1

_m 11.36 <1 14.7 <1 11.19 <1 16 <1

_nc 280_1 1 1,560 7 67.76 <1 213 <1

Pe_oB_ 0._16 <1 0.087 2 0.038 <1 0.66 * 7

T_ _TCDD TEQ 0.00000452 <1 0_000128 <1 0_0000132 <1 0_000045 <1

_e 0_9 <1 1.83 1 0_9 <1 1.83 <1

D_u_a_ 6_5 10 22.1 40 9.12 20 2Z1 40

_ 2_m__henN 2.3:_a COP_<1 N__ N_1 0.37_"14 <_ 0"86/1 4_1

• ia_mum
_- Nd a COPCdue_ _w _ _ d_e_
B_d _s HQ gm_ _ 1
% = peme_
COPC = _e_l _ _al e_gi_l _n_m
HQ = _ _
m_ dw= _g_mms _r _mm ona d_ _
NA = n_ _a_
UCL = _r _e _
COPC = _e_ _ p_ e_ _n_m
2_DD _Q = _3_m_m_d_ _y __ _e_

3-12
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_ble 3-7: Summa_ of Risk Ddv_ HQ V_ues _r Mourning Dove Based on Varied Assumed Exposure
Point Concen_a_ons

0 _ 6 _ _ S_ _sum_n 0 _ 2 _ _ _g A_um_

C_I Name Mean 95%UCL Mean 95% UCL

m_kgdw HQ m_ dw HQ m_kg dw HQ mg_gdw HQ

Ba_um 58A7 <1 77.3 <1 _X8 <1 6_1 <1

Be_m 0.575 2 1.1 5 0A 2 0.555 2

Cadm_m 22 <1 _15 <1 1,17 <1 3.98 <1

Chm_um 6._ <1 6A9 <1 5.19 <1 5.78 <1

Copper 132.69 <1 862 5 12,18 <1 45A <1

Lead 21.98 <1 93.3 <1 7.06 <1 16.5 <1

Manganese 9124 <1 105 <1 8_48 <1 96.2 <1_

Memuw 0.16 <1 0.51 1 0.22 <1 0.86 2

N_k_ 5.81 <1 12.5 <1 4.25 <1 6X6 <1

Se_um 1.03 <1 2.12 <1 0.72 <1 1A <1

Vanad_m 11_6 <1 14.7 <1 11.19 <1 16 <1

_nc 280X1 <1 1560 3 67.76 <1 213 <1

Pemh_m_ 0.0416 1 0_87 2 0.038 1 0.66 * 20

To_l _TCDD TEQ 0_0_ <1 _0000128 <1 0.00000132 <1 0.0000045 <1

_ 0.29 <1 1.83 <1 0A9 <1 1_3 <1

[ _ _m_p_e 6.05 4 22.1 10 9.12 4 22.1 10

\ _ Phen_ 2.32 <1 1.2 <1 2.14 <1 0,868 <1

2_m_ N_ a COP_ NA NA 0.378 5 41 90

• Ma_mum
_- N_ a COPC_e _ _w _ _ d_e_on
B_d _s HQgm_ _an 1
% = peme_
COPC = _emi_l _ p_e_al e_ _em
HQ = _ _e_
m_ dw= m_mms p_ _mm ona d_ _s
NA = n_ _a_
UCL = _r _ _m_
COPC = _emi_l _ p_e_ e_l _n_m
_3_8_CDD TEQ = _8_m_m_benzod_n _d_ equ_a_n_ qu_e_



December 2006 Appendix H: Ecological Risk Assessment, IRP Site 1 BERA, Tier _ Step 3a

/- _ drive_ _pm_m outliers, _e 95 p_cem UCL and exposure point concen_ions _e skewed
\ _J upw_ds and ovem_imme po_ntiM tisk _ wildli_. Tab_s 34 through 3_ comp_e _e HQ v_ues

obtained _r _ur _ffemm exposure point _sumptions _r _ur representative specks. R is e_dem
_ overall risk dec_ when _e effect of outl_ is minimized by us_g mean concen_mions to
_pmsem av_age exposure _ead of 95 peseta UCL (or ma_mum).

3.5M Uncertainties in B_accumuM_on of Phth_ate Esters

Bioaccumulation of bis _y_exyl)p_halate and _-_buU_h_M_e _ s_l inve_ebrat_ _ t_s
ERA is _fimmed us_g _tablished gene_l_ed mlationsh_s m _e octan_-wm_ pa_ifion
coeffioent (Log Ko_. HoweveL them is recent efidence _at _is ml_ionsh_ does not accurately
pm_ uptake of ph_Mm_ becau_ _ey _e quicMy metabolically _ans_rmed and am not
_gnificant_ accumulated (Gobas, MacImos_ Web_er, BlaiL and Ikonomo_ 200_. Themfor_
exposure m ph_Mm_ thrcugh _gestion of _H inve_ebrates is ov_timated _ _ ERA.

3.5.5 Uncertaintiesin the To_ Reference Values

This ERA uses NOAEL v_ues from laborato_ _U s_ _ _fim_e _ cf COPCs _
wildlife. This appro_h is p_ctive of _fidufl _rds and mammfls _nd is used _ Ti_ 2 becau_ a
threatened species (Cali_mia coa_fl gn_c_che 0 is known to uti_ze _e rite. Howeve_ _e
gn_c_ch_ _fl_es _e CSS habR_ _und on _e fide flopes of _e fi_. The. _ghe_ _vds of
con_mination _e confined to _e grassy _ea now coveting the _rmer _sposfl _enches. The
gn_c_che_ am n_ expe_ed to spend any significa_ time _m_ng _ _ habitat, and _us _e not
l_dy to be exposed to _e risk drivers. O_er representative spec_s am l_e_ to use the are_ but
• ey are not endangem& P_cfion of non_ndangemd spe_es us_g NOAEL may be
cve_ctive, becau_, fl_ough a _w _d_uals may suffer adve_e effects from exposure _
COPC_ the species population can respond to fluc_ns _ mortali_ by chan_ng n_aliU _i_h
rate_. LOAEL-ba_d TRVs rep_sent the _we_ concen_ations _ w_ch an adve_e effect may be
observe& At _e LOAEL exposure levd some adv_ effe_s _ _dufls may occur, bm n_
enough _ be detrimentfl to the species popCOrn. Thus LOAEL-based TRVs may beaer _pr_em
• e pm_cti_e wiM_ exposure _v_s _r chemicals _und _ surface s_l _ EOD Site 1. Fe_o_
TRVs and physicaFchemic_ ch_acteristi_ _e discussed _ Attachment H-11.

Bkd TRVs _r total x_en_ and antimony are not availabE _ _e _eratur_ so bird TRVs were
developed from mamm_hn TRVs us_g an unce_finW _or of 10. This conserv_e app_ach
_sum_ _at birds are at Last 10 times mo_ sensRive to x_en_ and antimony than mammals.
Howeve_ birds may ac_ally be _ss sens_ive or have the same _nsitifiW to _ese chemicals, _
w_ch c_e risk _ _s from exp_ure _ antimony and x_en_ wo_d be ov_fim_e&

3.6 RISKCHARACTEmZATION

3.6.1 Su_ace Water

Po_nfi_ risk _ aquatic li_ _ sur_ce wm_ _ She 1 _ _cmed _r _ve_l COPCs _ surface
w_eL Aluminum and barium have HQs of 1 or grem_ _ _e Sffe 1 Ephemeral Pond w_e_
Downgra_ent of the Ephemeral Pon_ copper had a HQ of 1 M_e _h_ge/runoffwate_

3.6.2 Sediment

The Ti_ 2, S_p 3a risk c_c_afions _r _mem u_ng _e 95 pe_e_ UCL _r _e o_y COPC
ramming from _e SRA (me_ury) ms_d _ a HQ _ _an one. Th_e_re, no COPCs mmMn _r
• e _mem me_um of _e Ephemeral Pond
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_ __ _e_es w_ _ed _ _e _e_ng vflue _r m_p_g p_s. _e 3_
_ows _e _s_b_ _ __s of LOAEL_ed soil _e_ng vflues.

A_hmems H 5-5 t_ugh H 5-7 p_sem _e LOAEL_ed bkd and mamm_ T_s _r _ sou
COPCs_ T_s 3-1 _ HQ v_ues exceeding1. _e _ risk 0.e., H_ to _ _m _e
_ 2 COPCsw_ _c_cd_ed _g LOAEL_ed T_s and__ ma_m exp_e soil
concem_dons (_ _5 peseta UCL EPCsor _e m_i_m _r thosechemic_s de_cted _ _ss
than 11 _. A_m_ H 8-7 _ugh H 8-12p_m _s_ c_c_ns andHQ v_ues
_r _ose _mem _@_ms _d COPCs _ NO__ HQ v_ues _ exc_d 1 _ T_s
3-1. T_le 3.8 _mm_s _e finfl HQ vflues _g _e 95 peseta UCL EPCs _x_ _ nme_

_e _ _ble _ _n_ HQV_u_ _r Si_ 1 UsingLOAE_basedTRVs_r P_c_on
of Rep_sen_BveWi_li_ Popu_ons

95Peme_ We_em Moum_g Logge_ead
UCL Om_e Shrew DeerMouse Meado_a_ Dove Shdke

C_l _) HQ HQ HQ HQ HQ
_3_8_CDD TEQ-

Mamm_ 0.00000673 <1 <1 NA NA NA

_8_CDD TEQ - B_ 0.0000128 NA NA <1 <1 <1

_ _ _) 98_a_ 8 7 50 30 <1
A_m_y o) 130 (ma_ 30 20 100 10 <1

Be_m 1.30 <1 <1 <1 <1 <1

Cadm_m 9.16 <1 <1 <1 <1 <1

Copp_ 862 3 2 2 <1 <1

Memu_ _507 <1 <1 <1 <1 <1
N_kel 12.5 1 <1 <1 <1 <1

Pemh_m_ 0,0876 <1 <1 <1 <1 <1

S_e_um 2.12 <1 <1 <1 <1 <1

_nc 1,560 <1 1 <1 <1 <1

2__ e) 7 <1 <1 8 10 <1

Dkm_p_e 22 <1 <1 3 1 <1

_ Ms,mum _ _e_m_n used; due _ _w _n_ _ d_e_ _ peme_ UCLs n_ av_e
Bold _s HQ gm_ _ 1
NA= n_ _e
UC_ _p_ _e I_ff
mg_g= _g_mms p_ _gmm
HQ= _ _e_

_er 2 Hq v_ues _r _] _l_i_ _o_ o_y exceededI _r _o COPCs thatwere detected_
m_e _an ]0 s_ce s_p_s _ _e sheOhe_n_ _ _ _ _r c_c_ of a
95 peseta UC_: Hqs _r copp_ r_ged _m 2 _ 3, andHqs _r _u_h_e _nged _m ]
to 3. _e 95 peseta UCLs _r copperand _b_l _ areskewed_wa_ _ a _n_e _gh
detection_ eachda_ seL __n of the 95pe_e_ UCLs _r _e _o COPCsto _e_ means
sugge_s_ _ _em_ @_ _ _m_ _ _us _ Hqs Ee ov_e_im_ed _r _e _o
COPCs.
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__ us_Agddit_nallYth'e ma_muHmQs werdeetecteCdMc_mecdoncen_atio_nrCOPC_ecausthemwet_herffeteCtewdem_we_r_S?han_a_05detecfionPse_em °f_mPtl_hese
chem_Ms. O_y 3 of _e COPCs Ead c_c_ed HQs _e_ _an 1. Cflcuh_d HQs _r antimony
_nged _om 10 to 100, caEulated HQs totfl x_en_ _nged _om 7 to 5_ and cflcuh_d HQs _r
2,4-_o_hene ranged _om 8 to 10. HQs _r antimony were driven by _e ma_mum
concen_ation of 103 mg/kg _e_ h_he_ 18.8 mg/k_ among 5 detections from 143 _m_. HQs
_r _ml x_en_ we_ driven by _e ma_mum concen_ation of 98 mg/kg _e_ _ghe_ 5A mg/k_
among 3 d_ections _om 168 _mp_s. HQs _r 2A-_o_ene we_ driven.by _e ma_mum
concen_ation of 7 mg/kg _e_ _ghe_ 1.6 mg/k_ among 6 detections _om 147 _mples. The HQs
cMc_ed _r _e 3 COPCs mpm_m _e exp_um _ _e _tions of _e maximum d_ection on_
and significantly ovem_imm_ the average exposure and _us _e risk ac_ _e entire sRe. Becau_
of thor low _equency of de_ exposure of wildlife to _e three COPCs _e not fikely to
av_se_ effe_ wfldi_ pop_ions at IRP Ske 1.

Becau_ of _e ov_tim_ion of bioaccumulation of ph_fl_ _ the _od ch_i_ _e risk _om
expos_e _ _-n-buU1 ph_flate is expected _ be _ce_ab_.

3.7 CONCLU_ONSOF_ER 2, STEP3A BERA PROCESS

Al_ough po_nti_ risk to aquatic fi_ _ surface water at S_e 1 is indicated _r two COPCs
O_m_um and barium) _ surface w_ wi_ _e Ephemeral Pon_ concenVatiohs of _e COPCs
_e not m _vds _ are l_e_ _ cause adve_e effects _ _e epheme_l aquatic commu_ proem.
The aquatic _ cri_fia _ w_e u_d in SRA and BERA comparisons am _r _1 aquatic fi_ and am
exVeme_ conse_e _ na_. G_en _ ephemeral habRm _i_ are we_adap_d _
enfi_nmen_l ex_em_, and _ a s_m_g_ _ab_ and reproducing aquatic commu_U 0nc_ng
_ woottonO e_ed _ the Ephemeral Pond during _e _mpling perio_ the conc_s_n mua be made

_ -_ th_ Muminum and barium do not pose risks to _ese aquatic _ receptors _ the S_e 1 Ephemeral
\ _) Pond.

Exp_e m chem_Ms _ se_mem _ the Sffe 1 Ephemeral Pond does not present a _gnificant threat
of adverse effects m benthic m_s _ed on _Ened exposure assumptions fer _ment).

The Ti_ 2 HQ vMu_ _r all wildlife mcepm_ o_y exc_ded 1 _r two COPCs _ were d_d _
more than 10 sur_ce _mples across _e sffe _he mi_mum numb_ of _mples _r cMculmion of a
95 peseta UCL). CMc_med HQ vMu_ _r copp_ _nged from 2 _ 3, and cMc_med HQ vMues _r
di-n-bu_lph_alate _nged from 1 m 3. The 95 peseta UCLs _r copp_ and _u_l p_hMme _e
skewed upward by a s_#e high detection _ each data set. Comparison of _e 95 peseta UCLs _r
• ese two COPCs m _e_ mca_ sugge_s _ _e avenge EPC is ov_timme_ an_ thus _e
cMcdmed HQ is ov_timmed _r _e two COPC_

Ad_tionM_, HQs _r mpmsemm_e mcepm_ we_ cMcuh_d _r COPCs _m were dd_d _ less
•an 5 peseta of sampMs u_ng _e ma_mum detected concen_ation because _em were _w_ _an
10 d_tions _r _ese chemicals. O_y 3 of _e COPCs had cMcdmed HQs grem_ _an 1.
CMculmed HQs _r antimony _nged from l0 to 100, cMc_med HQs _r totMx_en_ _nged from 7
to 50, and cMcuh_d HQs _r 2#-di_o_ene ranged _om 8 to 10. These elevated HQs _r
antimony were driven by the maximum conc_n_ation of 103 mg/kg (ne_ highe_ 18.8 mg/k_
among 5 de_ctions from 143 samplem The HQs _r total xylenes were driven by the mafimum
concen_ation of 98 mg/kg _e_ _ghe_ 5.4 mg/k_ among 3 detections from 168 _mples. The HQs
_r 2,4-_o_ene were driven by the mafimum concentration of 7 mg/kg _e_ _ghe_ 1.6
mg/k_ among 6 d_tions from 147 _mples. The HQs cMc_med _r _e 3 COPCs rep_sem _e
exposure at the locations of the ma_mum d_e_ion on_ and ov_timM_ _e avenge exposu_ and
• us _e risk to mcep_ across the entire sffe. B_au_ of _r _w _equency of detection and
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, _ limi_d _strib_n, exposu_ of Wfl_i_ _ the three COPCs a_ n_ l_dy _ av_ effe_ wfl_i_
\._/ pop_ations m IRP Si_e1.

The _Rs of _e _o_c_ SRA and BERA ev_u_n sugge_ _ chemic_s _po_ed _ s_l _e
not _kdy to adve_e_ effect wildli_ pop_ions _ IRP SRe 1, _ough some _fidu_ plant and
inve_ebr_, if cdoc_ed wi_ the maximum reposed detections of some chemic_ may suffer
_om adv_ effects. No _ah_ ev_u_n _ prote_ aquatic, benthi_ _ _estri_ _o_c_
_o_ _ IRP S_e 1 _ _q_&
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_ _useXp_Um_efiskatthetoMCafionSmc_oftheacrossma_mum_on onlY_eentire rite. Because_dof°Vem_imMeSthek_w fequ_the _em_ _po_m _dofdetection _d
Hmi_d _s_bmio_ exposure_ _MH_ to _e t_ee COPCs_e n_ l_e_ to _ersely effe_ wildli_
pop_ons at IRP Sffe 1.

4.3 CONCLU_ONS

The ms_ of _e _er 2 _mem _c_ed _ _ations of COPCs _ surface w_er and
_mem _ _e Ep_meral Pond am not at levds that are l_e_ to c_se adve_e effects to _e
_meral aquae _d _nthic communiUpresent,thu_ no furtherevMuationis n_ m prote_
aquae or _nthic _oM#cM m_s at Ske 1.

The ms_ of _e ec_o#cM SRA and BERA eva_M_n sugge_ that _emicMs reposed _ s_l am
not _kdy to adv_ effect w_i_ pop_m_ns at IRP Sffe 1, M_ough some _M _am _d
_rates, if coMcmedwi_ _e ma_mum r_o_ detections of some _emicals, m_ suffer
from adv_ effects. No _aher _ah_on to prote_ a_atic, bem_ or _e_fial ecdo#cM
m_o_ at IRP She 1 is require&
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At_chment H 1: _ 1 Ephemeral Pond and _ 1 S_eam Su_ace Wa_r Sam_e Res_

vocs_q
1,1,1_om_ 5 U 5 U NA 5 U NA

1,1_mch_m_hane 5 U 5 U NA 5 U NA

1,1_om_ 5 U 5 U NA 5 U NA
1,1-D_h_m_hane 5 U 5 U NA 5 U NA

l,l-Di_loroe_e 5 U 5 U hA 5 U NA
1_-Dich_roethane 5 U 5 U _A 5 U NA

1,_mpmpane 5 U 5 U NA 5 U NA

_Bu_none 100 U 100 U NA 100 U NA
_He_no_ 50 U 50 U NA 50 U NA

_Meth_Per _ _ U _ U hA _ _ NA
A_ne 50 U 6 J NA 6 J NA

Benzene 5 U 5 U NA 5 U NA

Bmmod_omm_hane 5 U 5 U NA 5 U NA
Bmmoform 5 U 5 U _A 5 U NA

Bmmom_hane 5 U 5 U NA 5 U NA
Ca_on _de 5 U _5 U NA _5 U NA

Ca_on Te_a_e 5 U 5 U NA 5 U NA

Ch_m_n_ 5 U 5 U NA 5 U NA
Ch_me_ane 5 U 5 U NA 5 U NA

Chloroform 5 U 5 U NA 5 U NA

Ch_mm_hane 5 U 5 U NA 5 U NA
_s-l,2-Di_roethene 5 U 5 U NA 5 U NA

_l,_D_h_mpmpene 5 U _072 U NA 0.072 U NA
_bmmoc_omm_hane 5 U 5 U NA 5 U NA

_h_n_ 5 U 5 U NA 5 U NA

M_h_ene C_o_de 5 U 5 U NA 5 U NA
S_mne . 5 U 5 U NA 5 U NA

Tetra_m_ 5 U 5 U NA 5 U _A
T_uene 5 U 5 U NA 5 U NA

Tmn_l_-_c_om_hene 5 U 5 U NA 5 U NA

TmnPl,_mpmpene 5 U _0_ U NA _054 U NA
Tdc_om_hene 5 U 5 U NA 5 U NA

_n_ Ch_dde 5 U 5 U NA 5 U NA

To_ X_I_ 15 U 15 U NA 15 U _ NA
svocs_q
l_Td_m_n_ 10 U NA NA NA NA
l_-_c_ombenzene 10 U 9_ U NA 9.6 U NA

l_-_c_ombenzene 10 U 9.6 U NA 9_ U NA
l_-_ch_mbenzene 10 U _6 U NA _6 U NA

2,_O_l_ompm_) 10 U _6 U NA _6 U NA

2,4,_Tdchlorophenol 10 U _6 U NA _6 U NA
2,4_-Trichlorophenol 10 U 9.6 U _A 96 _ hA

2,4-Dich_m_ 10 U 9_ U NA 9_ U NA
2,4-_m_h_ 10 U _6 U NA _6 U NA

2A_initm_ _ U _8 U _A _8 U hA
_Ch_mnap_h_ene 10 U _6 U NA _6 U NA

_C_omphen_ 10 U _6 U NA _6 U NA

2-M_h_phen_ 10 U 9.6 U NA 9_ U NA
_oa_ine _ U A8 U hA 48 U NA

_N_mphen_ 10 U _6 U NA _6 U NA
• 3_mben_d_e 20 U _6 U NA 9.6 U NA

_N_ma_ine 50 U 48 U NA 48 U NA

4,_D_i_2-M_h_phen_ 50 U 48 U NA 48 U NA
_Bmmophen_ Phen_ Bh_ 10 U 1_ U NA 1_ U NA

_Ch_ro-_M_hyl_ _ U _6 U _A _6 U NA
_Ch_ma_e 50 U 48 U NA 48 U NA

_Ch_mphen_ Phen_ _h_ 10 U 9_ U NA _6 U NA

3/4-Methylp_nol 10 U _6 U NA _6 M NA
_oa_line _ U 48 U NA 48 U NA

_Ni_o_ _ U 48 U NA 48 U NA

Bis(2-Chloroetho_)Methane 10 U 9.6 U NA _6 U NA
_Ch_m_h_)_h_ 10 U 9_ U NA 9.6 U NA

B_h_Ph_a_e 10 U 13 U NA 1.9 U NA
Bu_ Ben_l Ph_a_ 10 U _6 U NA 9_ U NA

Ca_a_ 10 U 19 U NA 19 U NA
Chaste 10 U _6 U NA _6 U NA
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An_e LE524 _nfi_emdI L_19 _n_em_ LE620 _l_md) LE622 _n_md) LE623 IfiltemdI
_o_mn 10 U 1.1 U NA 1.1 U NA

_e_ P_h_e 10 U 9_ U NA 9_ U NA

_me_ Ph_e 10 U 9_ U NA 9_ U NA

D_N_u_ PhraSe 10 U 9_ U NA _6 U NA

Di-N_ct_l PhraSe 10 U 9_ U NA _6 U NA
Hexachlombe_e_ 10 U 9_ U NA 9_ U NA
He_m_d_ 10 U _6 U NA _6 U NA

Hexac_orocydopen_d_ne 50 U 48 U NA 48 U NA
He_loroe_a_ 10 U 9.6 U NA 9.6 U NA

Indeno(l_3-cd_wrene 10 U _6 U NA _6 U NA

_ophomne 10 U _6 U NA _6 U NA
_e_ 10 U _6 U NA _6 U NA

_mso-_mp_a_ _ U 9.6 U NA 9.6 U NA

N-Nitmsodiphen_amine 10 U 48 U NA 48 U NA
P_m_encl _ U 12 U NA 12 U NA
Phen_ 10 U _6 U NA _6 U NA

2__ 10 U _6 U NA _6 U NA

PAHe _)
A_e 10 U 0_96 U NA _096 U NA

A_p_h_e 10 U 0_96 U NA _096 U NA
_m_ 10 U _096 U NA _096 U NA

Be_o_n_m_ne 10 U _096 U NA _096 U NA
Be_a)_m_ 10 U _096 U NA _096 U NA
_nzo(b)fl_mnth_e 10 U _096 U NA _096 U NA

Benzo(o_.i)pe_ene 10 U _096 U HA _096 U NA

Benzolk_ran_e_ 10 U _096 U NA _096 U NA

_n_a_hm_ 10 U _096 U NA _096 U NA
Ru_an_ene 10 U _096 U NA _096 U NA
Ru_ene 10 U _096 U NA _096 U NA

Naph_ene 10 U _096 U NA _096 U NA
Phena_hmne 10 U _096 U NA _096 U NA

_mne 10 U _096 U NA _096 U NA

1,3,_Tdnitrobe_en__" _ 1 U 1U NA _U NA
1,_Dinitro_n_ 1 U 1 U NA 1U NA
2,4,_Td_tolue_ 1 U 1 U NA 1 U NA

2,4-Dinitro_ 1 U 1 U NA 1 U NA
_tro_ 1 U 1 U NA 1 U NA

2-Amino-4,_Dini_toluene 1 U 1 U NA 1 U NA
_N'_ 2 U 1 U NA 1 U NA

_N_ro_ 1 U 1 U NA 1 U NA

4-Amin_2,_Dinitrotoluene 1 U 1 U NA 1 U NA
_N_o_ 2 U 1 U NA 1U NA

Hexah_ro-l_Tdnitro-l_T_zine (RD_ 1 U 1 U NA 1 NA

Meth_2.4_ni_ni_ _et_) _U _U HA _U HA
_e 1 U 1 U NA 1 U NA

Octahydro-l.3,5,7-Te_anitro-l,3,5,7-Te_ine (HM_ 1 U 1 U NA 1 U NA
2,4_iamino-6-nitroto_ene 2 U 1 U NA 1 U NA

2,6.-diamino-4-nitmtoluene 2 U 1 U NA 1 U NA

Hydmca_ona (m_

M__GI_i_esN 0.005_0_9 _ _0_0_207! NN_N_A I _00._0_5_ _ NN_N_A
Gene_l Cheml_

Per_e 4 U 4 U NA 4 U NA

_li_ 5_6 62_ NA 79 NA
Harness NA 53 NA 66 NA

Ammo_a _79 _36 NA 028 NA

pH _02 _02 NA _29 NA
C_o_de _68 Z6 NA 22 NA

Ru_de 0_7 J _058 J NA _075 J NA
N_m_ as N 0_88 _36 NA _029 J NA

N_ as N 0_5 U _05 U NA 0_5 U NA

S_ 0_3 1_ NA 1.8 NA

_ _um_UAnmtim_ t 2_0U t 37_00U t 13/0U t 13940_J t 61"JA_
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An_e LE524 _n_md) LE_9 _n_em_ LE620 _emd) LE622 _nfiffemd) LE623 _l_md)
_e_c 5 U 12 1.1 _8 _69
Badum 5_2 3_3 33.5 4_9 43_

Be_m 2 U _1 _043 J 0._8 J 0.1 U
C_um 024 J 2 U 2 U 2 U 2 U

C_dum 17200 17900 170_ 22900 2_00
Chm_um _9 _3 J 1.6 J Z4 J 2_ J

Cob_t 1.1 J 1.1 J 0._ J _55 J 0.32 J

_pp_ 4.1 J _3 2.5 J _6 8.1
Imn 1890 1140 81.3 725 32.3 J

Lead _1 J _93 _35 _95 _59

Ma_ne_um 3360 3830 3280 3790 3660

Manganese 2_4 242 1_1 1_8 3.5 J
Me_ _21 J _89 _082 J _3 J _56
_c_l 4.1 J _5 2.8 Z6 3
Po_s_um _0 2650 .2470 5140 5230

S_e_um 10 U _4 J _2 J _37 J 1 U
_er 10 U _3 U _3 U _3 U _3 U

S_m 4060 6150 6350 4140 4360
Thrum 10 U 10 U 10 U 10_ 10 U

_m _1 J _8 J 2_ J _9 J 1_ J

_nc 2_8 1_3 12.1 1_3 17

_USGL- _ _ S_on_ _c _u_ _S S_ _d Sam_es LE620 and LE623 we_ fll_
_a T_ _ Re_ 5m__s _d.

_ge
_ _W_
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_ P_SIM u_g 24U 23U _U 21U 24U 24U 23U 23U 23U 24U 22U 22U 23U 23U 25U _U 23U 2J _U 24U , 25U



Attachment H-3
Su_ace Soil Ana_Uc_ Results and StaUs_cs



Attachment H 3. Surface Soil StaUsUcs for COPCs with 10 or More DetecUons

Coe_e_ S_nda_
Numberof Numberof Fmquencyof LocaUonofMaximum MJ_mum Ma_mum Mi_nimumNom MaxaximumNon- Ari_meUc of 95perce_ Boo.trap

1,1,1-Tdchloroe_ane 8260B _upJkg 0 168 0% _4 U 6100 U
1,1_,2-TetTachlome_ane 8260B Jg/kg 0 168 0% 4A U 6100 U

1,1,2-Tdchlom-12_-Tdfluome_ane 8260B _u_._g 0 1 0% 1100 U 1100 U

1.1-Oichloroe_ane 8260B :u_/_g 0 168 0% 4A U 6100 U

1,1-Oic_loroe_ene 8260B _ 0 168 0% 4A U 6100 U
1,2-Dichlome_ane 8260B jg/kg 0 161 0% 4A U 6100 U

1,2-Dichloropmpane 8260B u_ 0 168 0% 4A U 6100 U

2-B_anone 826(B :ug_g 2 1_7 1% 01-SS-DP29-S01-DI_ 6 J 9 J _8 U 120000 U

2-Hexanone 82605 _ug/k_ 7 168 4% 01-SS-DP36-S02-DS.0 24J 50 J 4,8 U 61000 U

4-Meth)'l-2-Pen_none 8260B ug/kg 1 168 1% 01-SS-DP24-S01-DI_ 2 J 2 J 48 U 61000 U

Acetone 82608 u_Jl_g 5 131 4% 01-SS-T34-S02-D6_ 12J 8700 J 88 UJ 120000UJ
Benzene 8260B u_ 3 168 2% 01-SS-T29A-S02-D3_ 36J 610 J _4 U 1100 U

Bromofonn 8260B up]_g 0 168 0% 4A U 6100 U

CarbonDisulfide 8260B u_kg 0 168 0% _4 U 6100 U
Carbon Tetrachlodde 8260B ug/kg 0 168 0% 4A U 6100 U

Chlotobenzene 8260B u_g 0 168 0% _4 U 6100 U

ChloK)dbrcmom_hane 8260B u_ 0 168 0% _4 U 6100 U

Chlomethane 8260B u_ 0 168 0% 4A U 6100 U
C_omform 8260B ug/kg 11 168 7% 01-SS-T5-SO1-D0.5 _5 J _2 J _6 U 6100 U 87_ 8,83 T54 40_41362_ 1733632

Dichlomdifluomme_ane 8260B ug_g 0 1 0% 1100 UJ 1100 UJ

M_h_ Ted-ButylE_er 8260B u_kg 0 1 0% 1100 U 1100 U

Propan_ 2*Etho_-2-Meth_- 8260B ug_g 0 1 0% 1100 U 1100 U

Ted-ButylAlcoh_ fi260B u_k_ 0 1 0% • 4400 UJ 4400 UJ

Tetmchlome_ene 8260B ug_ 1 168 1% 01-SS-T33-S01-D3_ 2 J 2 J _4 U 6100 U

T_n_l,2-Dichlomethene 8260B u_/_ 0 168 0% 4A U 6100 U

T_nP1,3-Dichloropropene 8260B ug_g 0 168 0% _4 U 6100 U

Tdch_roethene 8260B ug/_ 0 168 [% 4A U 6100 U
T_chlomfluoromethane 8260B u_g 0 1 0% 1100 U 1100 U

_n_ C_o_de 82608 ug_g 0 168 0% 4A U _I00 U

1,2,4-THchlorobenzene 8270C u_ 0 143 0% 350 U 120000 U
1,2-Oichlorobenzene 8270C ug/k_ 0 143 0% 350 U 120000 U

1,3-Dichlorobenzene 8270C ug/kg 0 143 0% 350 U 120000 U

1,4-Dichlorobenzene 8270C ug/kg 0 143 0% 350 U 120000 U

2,4,_T_chlomphen_ 8270C ug/kg 0 143 0% 350 U 120000 U

2,4,_Tdc_omphen_ 8270C ug/kg 0 143 0% 350 U 120000 U

_4-Oichlo_ophenol 8270C ug/kg 0 143 0% 350 U 120000 U

_4-Dime_phen_ 8270C ug/kg 0 143 0% 350 U 120000 U
2,4-Dinitmphenol 8270C ug/kg 0 143 0% 1700 UJ 610000 U



Attachment H 3. Surface Soil Sta_sUcs for COPCs with 10 or More _etec_ons

Coe_e_ S_nda_
Numberof Numberof Fmquency_ LocationofMaximum Mi_mum Ma_mum Mi_mumNom MaxaximumNon- Al_metJc of 95perce_ Bootstrap

An_e Lab Me_od Units D_e_s Sam_ s Deters D_e_ion D_e_ D_ect Detect D_e_ Mean Skewness Vada_o_ UCL 95% UCL
2-Chlor0naph_ene" 8270C Jg_g 0 143 ' 0% 350U 120000 U

2-Chlorophen_ 8270C J_,_g 0 143 0% 350 U 120000U

2-Me_naph_alene 8270C Jg_g 3 143 2% 01-SS-T34-S01-02.0 18000 27GO00 350 U 120000U
2-Meth_phenol 8270C J_g 0 143 0% 350 U 120000U
2-Nitmaniline _270C _g/kg 0 1z3 0% 1700 U 610000 U

2-Nitrophenol _270C R_g 0 1_3 0% 350 U 120000U
3.3'-Dichlorobenzidine 8270C jg/kg 0 143 0% 350 U 120000U

3-Nitroaniline 8270C _g 0 143 0% 1700 U 610000 U

_6-D_itro-2-M_h_phenol 8270C _g_ 0 143 0% 1700 U 610000 U

4-Brcmophen_Phen_ E_er 8270C _g_kg 0 143 0% 350 U 120000U
4-Chloro-3-Me_phen_ 8270C J_Jkg 0 143 0% 350 U 120000U

4--Ch_roaniline 8270C _g 0 143 0% 690 U 240000 U

4-Chlorophen_Phen_ Ether 8270C R_g 0 143 0% 350 U 120000U

4-Me_phen_ 8270C _g 0 143 0% 350 U 120000U

4-NiVoaniline _270C j_kg 0 1_3 0% 1700 UJ 610000 U
4-Nikophenol 8270C Jg_g 0 143 0% 1700 U 610000 U

Acenaph_ene 8270C _g 0 143 0% 350 U 120_00U

Acenaph_ylene 8270C J_J_g 0 143 0% 350 U 120000U
An_mcene 8270C Jg_ 0 143 0% 350 U 120000U

Benz(A)An_mcene 8270C R_g 0 143 0% 350 U 120000U

Benzo(A)P'/mne 8270C Jg/_ 0 143 0% 26U 6100 U

Benzo(B)Fluom_hene _270C _k_ 0 1,3 0% 350 U 120000U
Benzo(G.H,I)Pe_lene 8270C jgJkg 0 143 0% 350 U 120000U
BenzolK)Ruom_hene _270C Jg_g 0 1_3 0% 350 U 120000U

Bis_-Ch_ro-l-Me_e_)E_er 8270C _ 0 143 0% 510 U 120000U
_s(2-Ch_roet_ox-/)Me_a ne 8270C j_/l_ 0 143 0% 510 U 120000U

Bis(2-Chloroe_)Ether 8270C _g 0 143 0% 170 U 40000 U

Bis(2-E_ylhex_)Ph_ala_ 8270C Jg/_g 6 143 4% 01-SS-T23-S01-01_ 73 J 420 J 510 U 120000 UJ
Bull Benz,it Ph_ala_ 8270C _g 0 143 0% 350 U 120000U

Ca_az_e _270C Jg/_g 0 1_3 0% 350 U 120000U

Ch_sene 8270C J_/k_ 0 143 0% 350 U 120000U
_benz(A,H)An_ mcene 8270C Jg_g 0 143 0% 37U 8800 U

Dibenzofu_n 8270C J_g 0 143 0% 350 U 120000U

_e_ Ph_e_ 8270C _g 4 143 3% 01HA09-SS02-D4_ 72 J 250 J 350 U 120000U

_me_ Phthalate _270C Jg_g 0 1_3 0% 350 U 120000U
_-N-Bu_ Ph_alate 8270C R_g 12 143 8% 01-SS-T23*S01-Dl_ 69J 307000 350U 120000U 604_8 _69 _1 22134_566 10174.12

Di-N-O_ Ph_alate 8270C J_J_ 0 143 0% 350 U 120000U
Fluoran_ene 8270C Jg_g I 143 1% 01-SS-T23-S01-D1_ 38 J 38 J 350 U 1200(XIU

Ruorene 8270C J_ 0 143 0% 350 U 120000U
Hexachk:)rot_enzene 8270C Jg_ 1 143 1% 01HA09-SSO2-D4_ 220J 220J 350U 120000U

Hexac_lorobutadiene _270C J_ 0 1_3 0% 350 U 120000U

Hexac_lococ_ope_ad_ne 8270C j_)l_ 0 143 0% 1700 U 610000 U
Hexachlome_ane 8270C Jg_g 0 143 0% 350 U 120000U

Indeno(1,2,3.-Cd)l_n'ene _270C J_ 0 1_3 0% 350 U 12_000U
Isophorone 8270C _g_g 0 143 0% 350 U 120000U

Naph_ene 8270C Jg_ 3 143 2% 01-SS-T34-SO1-D2.0 9900 128000 350 U 120000 U

N-Ni_osc-Di-N-Pmp_amine 8270C Jg_g 0 143 0% 46 U 11000 U

N-NiVosodiphen_amine 8270C JgJ_g 6 143 4% 01-SS-T2_S01-DI_ 1300 66700 350 U 120000 U
Pentachlorophen_ 8270C J_9 0 143 0% 1700 U 420000 U
Phenan_ne 8270C _g_g 0 143 0% 350 U 120000 U

Phen_ 8270C J_Jk_ 15 143 10% 01-SS*DP51-S02-D5.0 83J 1200 350U 120000 U 2317 _18 6.12 7486.10406 425_518

Pymne 8270C _g 0 143 0% 350 U 120000 U
1,3,5-Tdnitrobenzene _330 _g_g 0 144 0% ;00 U 270 U



Attachment H 3. Surface Soll StaUsUcs for COPCs with 10 or More DetecUons

Numberof Numberof Frequencyof LocationofMaximum Mi_mum Ma_mum Mi_nimumNo_ MaxaximumNon- A_metic of 95perce_ Bootstrap

1,3.-Di_trobenzene ' 8330 lug/kg 1 144 ' 1% 01-SS-T29A-S02-03_ 630 630 " I 200 U 270 U

2,4,6-Tdnitrot_uene 8330 Jg/l<_ 2 144 1% 01-SS-BH01-S01-05.0 278 J 7860 200 U 270 U

_4-Dinitrot_uene _330 J_g 6 1=7 4% 01-SS-T23-S01-01_ 120J 7000 200U ;70U

2,6-Dinitrot_uene 8330 J_l_g 1 145 1% 01-SS-T15-S01-01_ 44J 44J 200U 270U

2-AMINO-4,_.DINITROTOLUENE 8330 _9/k_ 1 144 1% 01-SS-DP05-S01-01_ 310 J 310 J 200 U 270 U

2-Nib'o_luene 8330 J_ 0 144 0% 200 U 270 U
3-Nib'ot_uene _330 _ug/kg 0 144 0% 200 U ;70 U

4-AMINC_2,6-DINITROTOLUENE 8330 !ug/kg 1 144 1% 01-SS-DP05-S01-013 228 228 200 U 270 U

4-Nib'o_uene 8330 'ug_g 0 144 0% 200 U _70 U

_txobenzene 8330 ug_g 0 144 0% 2_1U 270 U

Octahydro-l,_7-Tet m_tm-13,_7-Tetrazoc_ne 8330 ugJ_g 1 144 1% 01-SS-0H01-S01-DS.0 1400 1400 200U 270U
MOTOROILS 8015B DRO n_ 36 105 34% 01-SS-T57-S01-03.0 4J 69 10U 2400U 4_94 _34 _3 156.77653_ 8_57394
M_ Oil MS015E 11_g 29 31 94% 01SS01-SS01-0_0 _7J 59 11U 11U "
PHC AS D_SEL FUEL 8015B DRO mg_g 19 105 18% 01-SS-T34-S01-D2.0 3J 37000 10U 13U 523_5 _97 _24 283_11361 1113_87
_es_ SWS015E mg_g 12 31 39% 01SS03-SS01-D0.0 1 J 27 11U 11U

Gasoline 80158 GRO mg_g 8 136 6% 01-SS-T34-S01-02.0 _1 J 1600 J 89 U 24 U

_tra_ 300_ mg_g 1 1 100% 01-SS-BH01-S01-D5.0 _45J 0A5J

_tra_ CLO4METH ug_g 6 8 75% 01HA04-SS02-03.5 246 2700 220 U 220 U

NITRATE AS N 300_ mg_g 99 99 100% 01-SS-T33-S0%D_0 0.32J 5Z7 _15 88 _49 _495588813,051169
pH 9040 )H u_t 31 31 100% 01HA06-SS02-04_ 5_9 897

pH 9045 pH t 1 100% 01-SS-BH01-S01-05.0 9.72 _72
PH 9045 pH 136 136 100% 01-.SS-T34-S01-D2.0 _01 _92

_uminum 6010B mg/k_ 143 143 100% 01-SS-T33-S01-03.0 904 190000 755_6 _59 2_5 13751_80_ 990_252

A_timon_ 6010B rn_k9 5 143 3% 01-SS-T33-S01-03.0 1 103 _095 UJ 25 U

Be_II_cmadmium 60160B0108 rn_k%' 18047 141343 617%3% 01-SS-DP23-S002-D5.01-SS-T28-S01-O3.0 _00730'J047 11_61 O0067_Uj019UJ 0_42UJ4U _257 ii :_ _0_747 9.15830031;_022898_ • 056305884981
Calcium 6010B mg/kg 143 143 100% 01-SS-DP37-S02-050 677 71000 6134_3 _32 1_4 891_8355_ 715_733

Iron 60108 rng_ 143 143 100% 01-SS-T29A-S01-05_ 697 19800 54033 1A3 _64 5963_295_ 586_968

Magne_um 60108 rn_k_ 143 143 100% 01-SS-0P03-S02-05,0 239J 8340 217_01 15 _75 277_1547 2401_31

_wr 60108 mg_ 2 143 1% 01-SS-T28-S01-03.0 1_ _8 _12 UJ Z5 U

1,2,3,4,6.7,8,9-Octach_radibenzo_mn 6290 ng_ 9 13 69% 01-SS-T48-S01-02.0 0905 4_9 _0889 U 1_ U
1,2,3,4,6,7.8,9-Octac_rodit)enzo-P-0ioxin 8290 ng/kg 9 13 69% 01-SS-T48-S01-02.0 1_31 1740 1.54 UJ 45 UJ

1,2,3,4_-Heptac_rodibenzo-P-0ioxin 8290 ng/kg 9 13 69% 01-SS-T48-S01-D2.0 Z3 244 _396 UJ _8 U



Attachment H 3. Surface Soll Sta_sUcs for COPCs with 10 or More OetecBons

Numberof Numberof Fmquencyof Locationof Maximum Mi_muDm_ect Ma_mUDem_ MiNnimumNoD_e _ MaxaximumNonDe-_ Ad_clskewnes s C°ev_enla_a_on95perCeU_CL Bootstra9P5%ucSL_nda_An_e Lab Method U_ D_e_s Sam_es D_e_s Dete_i_l
1,2,3_,7,8-Hexachlorodibenzofumn 8290 ng_g 9 13 '69% 01-SS-T3_S01-D3.0 0.0472 _91 _0422 U 0636U
1,2,3_,7,8-Hexachlorodibenzo-P-Dioxin 8290 ng_g 7 13 54% 01-SS*T48-S01*D2.0 0_97 _78 _0415 U _6U

1,2,3,6,7,8-Hexachlorodibenzofu_n 8290 ng_g 9 13 69% 01-SS-T33-S01-03_ 0.044 _22 _2 U 0529 U

1,2,3,6,7,8-Hexachlorodibenzo-P-D_xin 8290 ng_ 8 13 62% 01-SS-T48-S01-D2.0 _143 4_5 _0438 U _6 U
1.2,3,7,8,9-Hexachlorodibenzofu_n 8290 ng_g 7 13 54% 01-SS-T3_S01-D3_ _06 _88 J _0368 U _4 U

1,2,3,7_,9-HexacHorodibenzo-P-D_n 8290 n_/l<g 8 13 62% 01-SS-T48-S01-D2.0 0_711 2_6 _0393 U _5U
1,2,3,7,8-Pentach_rodibenzofu_n 8290 ng_g 9 13 69% 01-SS-T33-S01-D3.0 03346 _7 _262 U _4 U

1,2,3,7,8-Pen_ch_rodibenzo-P-Dioxin 8290 ng_g 7 13 54% 01-SS-T48-S01-D2.0 0_506 _4 _0337 U _6 U
_ 3,4_,7,8-Hexachlorodibenzofu_n 8290 ng_g 8 13 62% 01-SS-T3_S01-D3.0 0_546 1_5 _0335 U _3 U

_3_,8-Pen_ch_rodbenzofu_n 8290 ng_g 7 13 54% 01-SS-T3_S01-D3_ 0.0482 I_7 0_367 UJ _4 U

2,3,7,_Tet_achlorodibenzo_mn 8290 ng_ 9 9 13 69% 01-SS-T33-S01-D3_ 03581 11_ _0464 U _3U

2,3,7,_Tet]'achlorodibenzc-P_xin 8290 ng/_g 5 13 38% 01-SS-T3_S01-D3_ 0_727 Z51 _0556 U _5 U
Hep_chlorodibenzo_mns 8290 n_g 9 13 69% 01-SS-T33-S01-D3_ 1.168 4_3 _064917 U _6 U

Hep_chlorodibenzo-P-Oioxins 8290 ng_g 9 13 69% 01-SS*T48-S01-D2.0 _3 448 _64 UJ _946 UJ

Hexachlorodibenzofu_ns 8290 ng_ 11 13 85% 01-SS-T33-S01-O3.0 _044 9_5 _262417 U _3U 1Z52 329 209 39_4871 2_0379

Hexachlorodibenzo-P-Dioxins 8290 n_/kg 9 13 69% 01-SS-T48-S01-D2.0 _363 313 _313179 U _5 U
Pentachlorodibenzo_mns 8290 n_g 8 13 62% 01-SS-T33_S01-D3.0 _107 148 _077 UJ _3 U

Pen_cHorodbenzc-P--D_ns 8290 ng_g 7 13 54% 01-SS-T48-S01-D2.0 _309636 55 _299015 U _6 U
Tetrach_rodibenzofumn$ 8290 ng_g 8 13 _2% 01-SS-T33-S01-O3.0 _058096 _49 _046426 U _3 U

Teb-achbrodibenzc-P-D_Hn$ 8290 n_g 7 13 54% 01-SS-T33-S01-D3.0 _167701 4_4 _2 U _5 U
To_l 2,3,7,8-TCDD- Bi_ 8290 n_/kg 13 13 100% 01-T33 _1 3_3 128336905
To_l 2,3,_8-TCDD - Human/Mammal 8290 n_k_ 13 13 100% 01-T33 _1 2_7 6X3109801



Attachment H-4
Chemica_Spec_c ExposureFactors



AttachmentH4-1. ChemicakSpecificExposureFactors- Tier 1 SoilPathways

Tier 1, Step2 BCFp Tier 1, Step2 BCFi Tier 1, Step2 BTFa
Tier 1, Sfep2 Abbre_ated Tier 1, Step Abbre_ated Tier 1, Step2 Abbreviated

Chemical BCFp Reference 2BCFi Reference BTFa Reference

BTEX

Benzene 320E+01 EP_ 2005 7.55E+00 Jaege_1998 6.66E-05 _mk _ _., 2001

E_benzene 1_1E_I EP_ 2005 928E+00 Jaeger,1998 229E-04 _mk _ _., 2001

T_uene 1.58E+01 EP_ 2005 8.48E+00 Jaege_1998 1A2E-04 _mk _ _., 2001

X_enes,T_ 9A2E+00 EP_ 2005 9.74E+00 Jaeger,1998 2A6E-04 _mk _ _., 2001

D_ns

23_8_CDD TEQ - _ 1.54E_1 EP_ 2005 5.40E+00 Sam_e _ al., 1998 1.99E-02 _mk _ _., 2001

23,7,8-TCDDTEQ - Mamma_.54E_1 EP_ 2005 4.92E+00 Sam_e _ al., 1998 1.99E-02 _mk _ _., 2001

Explosive

1,_obenzene 531E+00 EPA,2005 7AOE_I EPA,2005 3.17E-05 Birak_ _., 2001

2_6_dn_m_luene 4_3E+00 EP_ 2005 1_0E_1 EPA, 2005 3A9E-05. Birak_ _., 2001

2,4-_otoluene 3_7E+01 EP_ 2005 _60E_1 EPA,2005 5.76E-05 _mk _ _., 2001
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AttachmentH4-1. ChemicaFSpecificExposureFactors- Tier I Soil Pathways

_er 1, S_p 2 BCFp _er 1, Step 2 BCFi _er 1, S_p 2 BTFa
_er 1, S_p 2 Abbre_ed _er 1, Step Abbre_ed _er 1, Step 2 Abbre_ed

Chem_al BCFp Re_rence 2BCFi Re_rence BTFa Reference

2,6-D_o_ 421E+01 EPA,2005 7.10E-01 EPA,2005 _85E_5 Bimk_ _., 2001

2-Amino-4,6-Dinitrotoluene4A6E+01 EPA,2005 2.48E+00 EP_ 2005 4.68E-05 Bimk_ _., 20_

4-Amin_2,6-Dinitrotoluene4.17E+01 EPA,2005 2.48E+00 EP_ 2005 5.03E-05 Bimk_ _., 2001

Hexahydr_1,3,_kini_1,3,54.30E_1 EP_ 2005 120E_1 EP_ 2005 1A3E_5 Bimk_ _., 2001
_a_ _D_

HMX 1A3E+02 EP_ 2005 Z00E_2 EP_ 2005 1.35E-05 B_k _ _., 2001

H_ogen_ed Aliphatic

T_m_m_ 1_3E+01 EPA,2005 8ABE+00 Jaege_1998 129E-_ B_k _ _., 2001

Ino_a_c

_u_num 1_0E_4 Ske_e _d P_em_, 1989 3AOE_I Bey_ andS_ffo_, 1993 1_0E_3 S_e_e _d P_em_, 1989

An_mony 2_6E_2 Bec_ _ C_ LLC,1998 1.00E+00 EP_ 2005 3.00E-03 Na_ _ _., 1980

A_e_c 3_5E_2 B_h_a_, 1998 1.15E_1 Sam_e _ _., 1998 130E_3 _m_e a_ P_em_ 1989
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AttachmentH4-1. ChemicaFSpecificExposureFactors- Tier 1 Soil Pathways

Tier 1, Step2 BCFp Tier 1, Step2 BCFi Tier 1, Step2 BTFa
Tier 1, Step2 Abbreviated Tier 1, Step Abbreviated Tier 1, Step2 Abbre_ated

Chem_ BCFp Reference 2BCFi Reference BTFa Reference

Badum 1_6E_1 Bec_acobs, 1998 _10E_2 Sam_e _,, 1998 _00E_4 _mnge andP_emom 1989

Bedlam 1.67E+00 Bec_ JacobsCa LL_ 1998 _50E_2 Sam_e _ _., 1998 8_0E_4 _mnge andP_e_om 1989

Cadm_m 628E_2 Bec_ JacobsCa LL_ 1998 2.94E+00 Sam_e _ _., 1998 1_0E_2 _mnge andP_emo_ 1989

Chmm_m 4.10E_2 Bec_eI-Jacobs,1998 _06E_1 Sam_e _ _., 1999 2AOE_3 _mnge andP_emo_ 1989

CobaR _50E_3 Bec_eI-Jacobs,1998 122E_ 1 Sam_e _ _., 1998 1_0E_3 _mnge andP_emo_ 1989

Copp_ _38E_3 Bec_el JacobsCo.LLC,1998 _15E_1 Sam_e _ _., 1999 1_0E_2 _mnge andP_emon, 1989

Lead 1_4E_2 Bec_ JacobsCo.LLC,1998 134E_1 Sam_e _ _., 1998 2_0E_4 StrengeandP_emon, 1989

Manganese 7_0E_2 Bec_qacobs, 1998 _52E_2 Sarape _ _., 1998 5_0E_3 _mnge andP_emo_ 1989

M_cu_ 131E_1 Bec_ JacobsCo.LLC,1998 930E_1 Bey_ andS_ffo_, 1993 1_0E_1 S_engeandP_emom 1989

N_k_ 330E_2 BechtelJa_obsCo.LL_ 1998 " 1.06E+00 Sam_e _ _., 1999 1_0E_3" _mnge and P_emon,1989
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AttachmentH 4-1. ChemicakSpecificExposureFactors- Tier 1 SoilPathways

Tier 1, Step2 BCFp Tier 1, Step2 BCFi Tier 1, Step2 BTFa
Tier 1, Step2 Abbre_ated Tier 1, Step Abbre_ated Tier 1, Step2 Abbre_ated

Chem_ BCFp Reference 2BCFi Reference BTFa Reference

Pe_h_m_ 2.82E+02 _on _ _., 2001 1.00E+00 De_u_ _ 1.00 1.00E+00 De_u_

S_e_um _97E_1 BechtelJacobsCo.LLC,1998 _14E_1 Sam_e _ al., 1998 1.00E+00 _mnge andP_emo_ 1989

Sgver 1AOE_2 Bec_acobs, 1998 2.04E+00 Sam_e _ al.,1998 1XOE-02 _mnge andP_emo_ 1989

Th_um 2_0E_1 SkengeandP_emon, 1989 _50E_1 Pbas surrog_e _00E_2 SkengeandP_emo_ 1989

Vana_um _85E_3 Bec_a_bs, 1998 4.20E-02 Sarape _al., 1998 220E_3 _mnge andP_emon,1989

_nc 4_3E_2 Bec_ JacobsCo.LLC,1998 8.56E-02 Sam_e _ al.,1998 _00E_2 _mnge andP_e_o_ 1989

PAH Group 1

_M_h_nap_h_ene 6_7E_1 EPA,2005 3.62E+00 EP_ 2005 5.50E-04 _mk _ _., 2001

Ruomn_ene _00E_I EPA,2005 1.66E+00 Jaege_1998 2.56E-03 _mk _ _., 2001

Nap_ha_ne 1.22E+01 EPA,2005 4AOE+00 EPA,2005 _99E_4 Birak_ al.,2001

P_h_e E_em

Thumda_November10,2005 Page4 of6



AttachmentH4-1. ChemicakSpecificExposureFactors- Tier 1 Soil Pathways

•Tier 1, Step2 BCFp Tier 1, Step2 BCFi Tier 1, Step2 BTFa
Tier 1, Step2 Abbreviated Tier 1, Step Abbreviated Tier 1, Step 2 Abbreviated

Chemical BCFp Reference 2BCFi Reference BTFa Reference

B_ _-ethylhexyl)ph_al_e 8_8E_2 EPA,2005 1.61E+02 Jaeger,1998 3.66E-02 Bimk_ _., 2001

Di_h_p_hal_e 2.10E+01 EPA,2005 1.36E+01 Jaege_ 1998 1_5E-04 Bimk_ _., 2001

Dkmbu_h_e 3A3E_1 EPA,2005 1.89E+00 Demur 1.37E-03 Bimk_ _., 2001

Sem_ati_ Organ_ Compound

Hexach_mbenzene 1.10E_1 EPA,2005 1.51E+01 Jaeger,1998 6.55E-03 BiBk _ _., 2001

N-Ni_osodiphen_amine 9.86E+00 EP_ 2005 Z72E+00 Jaege_1998 Z34E-04 _mk _ _., 2001

Phen_ 6X3E+01 EP_ 2005 5.41E+00 Jaeger,1998 3.01E-05 Birak_ _., 2001

Vo_Be O_an_ Compound

2-B_anone 232E+02 EPA,2005 4.01E+03 Jaege_1998 7.06E-06 Birak_ _., 2001

2-Hexanone 7.55E+01 EP_ 2005 5.74E+00 EPA,2005 237E-05 Bimk_ _., 2001

4-M_h_-Pen_none 6.77E+00 Tm_s andArms1988 5.91E+00 EPA,2005 2A5E_5 _mk _ _., 2001
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At_chment H4-1. Chem_a_SpedficExposu_ Fa_oB - Tier 1 Soil Pa_ways

Tier 1, _ep 2 BCFp _er 1, _ep 2 BCFi _er 1, S_p 2 BTFa
_er 1, S_p 2 Abbre_a_d _er 1, _ep Abb_ed _er 1, _ep 2 Abb_ed

Chemical BCFp Re_nce 2BCFi R_e_nce BTFa Re_rence

Ace_ne 2.53E+01 EPA,2005 3.86E+00 Jaeger,1998 3_0E_6 Birak_ _., 2001

Ch_m_rm 3_6E+02 EPA,2005 7.32E+00 Jaeger,1998 5A8E_5 Bimk_ _., 2001
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AttachmentH4-2. ChemicaFSpecificExposureFactors- Tier 2, Step 3a Soil Pathways

Tier 2, Step3a Tier2, Step3a Tier 2, Step3a
Tier 2, Step3a BCFpAbbre_ated Tier 2, Step3a BCFiAbbreviated Tier 2, Step3a BTFaAbbre_ated

Chemic_ BCFp Reference BCFi Reference BTFa Reference

BTEX

E_benzene 1.01E-01 EP_ 2005 928E+00 Jaeger,1998 229E_4 Bimk_ _., 2001

T_uene 1o58E+01 EP_ 2005 8A8E+00 Jaeger,1998 1.42E-04 Bimk_ _., 2001

X_enes,Total 9A2E+00 EP_ 2005 9_4E+00 Jaeger,1998 2.46E-04 Bimk_ _., 2001

D_ns

_8_CDD TEQ- Bird 1.54_01 EPA,2005 4ALE+00 Sam_e _ _., 1998 1.99E-02 Bimk _ _., 2001

_3_8_CDD TEQ- 1.54_01 EPA,2005 3.92E+00 Sam_e _ al., 1998 1.99E-02 Bimk _ _., 2001
Mamm_

Ex_o_ve

1,3-Dini_obenzene 5_1E+00 EPA,2005 7AOE-01 EP_ 2005 3.17E-05 Bimk _ _., 2001

2_dni_otoluene 4.23E+00 EPA,2005 130E_1 EP_ 2005 3A9E_5 Bimk _ _, 2001

2,4-_o_uene 3_7E+01 EPA,2005 930E_1 EP_ 2005 _76E_5 Birak_ _, 2001

2,6-Dini_ot01u_ne 4.31E_01 EPA,2005 7.10E-01 " EP_ 2005 4.85E-05 _mk _ a[, 2001

4-A_nm2,6-_nitrot_uene 4.17E+01 EPA,2005 2A8E+00 EP_ 2005 5.03E-05 _mk _ _., 2001
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AttachmentH4-2. ChemicaFSpecificExposureFactors- Tier 2, Step 3a Soil Pathways

Tier 2, Step3a Tier 2, Step3a Tier 2, Step3a
Tier 2, Step3a BCFpAbbrev_ted Tier 2, Step3a BCFiAbbreviated Tier 2, Step3a BTFaAbbreviated

Chem_ BCFp Reference BCFi Reference BTFa Reference

Hexahydro-1_,_tdnitro- 4.30E-01 EPA,2005 120E_1 EPA,2005 1.43E-05 Birak_ al.,2001
1_,_a_ne (RDX)

HMX 1A3E+02 EPA,2005 Z00E_2 EP_ 2005 1.35E_5 _mk _ _., 2001

Ino_a_c

Ba_um 1.56E-01 Bec_e_acobs, 1998 _10E_2 Sam_e _ al.,1998 5.00E_4 SkengeandP_emon,1989

Bedlam 1.67E+00 BechtelJacobsCo.LLC,1998 4.50E-02 Sam_e _ al.,1998 8_0E_4 _mnge and P_emon, 1989

Cadm_m 2.28E-01 BechtelJacobsCo.LLC,1998 5.26E+00 Sam_e _ al.,1998 1_0E_2 StrangeandP_emon,1989

Chromium 4.10E-02 Bechtel_acob_1998 3_6E_1 Sam_e _ al., 1999 2AOE_3 SkengeandP_emo_ 1989

Copp_ 3.24E-02 BechtelJacobsCo.LLC,1998 5.15E-01 Sam_e _ al., 1999 1_0E_2 _mnge andP_emo_ 1989

Lead 3.62E-02 BechtelJacobsCo.LLC, 1998 325E_1 Sam_e _ al.,1998 220E_4 _mnge andP_emo_ 1989

Manganese 7.90E-02 Bech_l-Jacobs,1998 1.01E-01 Sam_e _ al.,1998 _00E_3 _mnge andP_emon,1989

Memu_ 5.03E-01 BechtelJacobsCo.LLC,1998 _60E_1 . Beyerand_affo_, _993 1_0E_1 S_engeandP_emon,1989

Nick_ 5.73E-02 Bec_ JacobsCo.LLC,1998 1.06E+00 Sarape _ _., 1999 1_0E_3 StrengeandP_emon, 1989
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AttachmentH4-2. ChemicaFSpecificExposureFactors- Tier2, Step 3a Soil Pathways

Tier 2, Step3a _er 2, Step3a Tier 2, Step 3a
Tier 2, Step3a BCFpAbbre_ated Tier 2, Step3a BCFiAbbre_ated Tier 2, Step 3a BTFaAbbre_ated

Chemical BCFp Reference BCFi Reference BTFa Reference

Pemh_m_ 232E+02 _n_on _ _., 2001 1.00E+00 De_t _ 1.00 1.00E+00 De_u_

Se_um 5A9_01 Bec_ _ C_ LLC, 1998 _59E_1 Sam_e _ _., 1998 1.00E+00 S_e_e and P_e_on, 1_9

Vana_um 4.85E-03 Be_a_, 1998 420E_2 Sarape _ _., 1998 _30E_3 _mnge andP_emon, 1989

_nc 1.82E-01 Bec_ _ Cm LLC, 1998 _13E_1 Sarape _ _., 1998 5.00E-02 _mnge andPe_mon, 1989

P_h_e E_e_

DK_bu_p_h_a_ 3_3E_I EP_ 2005 IoSgE+00 De_u_ 1.37E-03 Bi_k_ _.,2001

Sem_a_ile O_an_ Compound

N_i_o_dip_ny_a_ne 9_6E+00 EPA,2005 2.72E+00 Jaeger,1998 2.34E-04 Bi_k_ _.,2001

V_a_i_O_an_ Compound

A_ne 2.53E+01 EP_ 2005 3.86E+00 Jaeger,1998 3.70E-06 Bi_k_ _.,2001
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_m_t H 4-3. Chem_aFSpedfic Kow Values Used to
E_ima_ BCF Values_r O_anic Chem_s

Abb_ed

Chem_al * Kow value Re_nce

BTEX

Benzene 1.35E+02 USE_ FateModel

_h_be_ene 1.38E+03 E_, 1_6

Tduene 5_2E+02 E_, 1_6

_ T_ 1.58E+03 EP_ 1996

D_ns

2_8KCDD TEQ - Bi_ 6.30E+06 S_u _ _., 1988

__ _Q - Mamm_ 6.30E+06 S_u _ _., 1988

Ex_os_e

1_m_e 4._01 _ _

2_6_R_ 9.80E+01 _ _

2_m_ 1_2E+02 E_, 1_6

2_m_ 7_1E+01 EP_ 1996

2_m__e 6.92E+01 _IN _

\ _ _h_l_R_l_ _ 4_9_00 _N _

HMX 6.61E+00 _N _

Ha_n_ N_h_c

T_mc_om_hene 4.68E+02 EP_ 1996

Ino_a_c

_um_um

A_m_y

Ame_c

Badum

_m

_um

Chmm_m

CobaR

Copp_

Lead

Manganese

Memuw

N_k_



_a_ment H 4-3. Chem_aFSpe_fic Kow Values Used to
E_ima_ BCF Values _r O_anic Chem_s

Abb_ed
Chem_al * Kowvalue Re_nce

Pem_om_

S_e_um

Sider

Th_um

_m

_nc

PAH Group 1

_M_h_nap_h_ene 525E+03 _ _

Ruom_hene 1.32E+05 E_, 1_6

Nap_ha_ne 2.29E+03 EP_ 1996

P_e Estem

_s __) p_e 2.00E+07 EP_ 1996

_e_ph_a_ 3.16E+02 EP_ 1996

D_n_u_ph_a_ 4o07E+04 E_, 1_6

Sem_ O_an_ Compound

Hexa_mbenzene 7.76E+05 E_, 1_6

_N_m_a_ 1A5E+03 E_, 1_6

Phen_ 3.02E+01 EP_ 1996

V_ O_an_ Com_u_

2-Butanone 1.95E+00 Hansch_d _, 1967. ..

2-Hexanone 1.73E+01 _IN _

_Me_e_anone 1A6E+01 _N _

Ace_ne _75E_1 E_, 1996

C_om_ 8.30E+01 E_, 1996



Attachment H-5
ToxicityReference Values



Table H5-1. NOAEL-BasedToxicityReferenceValuesforOrnateShrew
C_l T_om_ _d_ _lometrlc N-TRV

Endp_ Dosage _ap_ Ex_ap_ E_p_ _ju_ _g_
COPEC Surr_ate _eml_l _ S_ T_e _a_ E_ _ M_me_ Endp_ Re_nce _on. _on _on ment da_

B_X

Benzene Benzene Mouse LOAEL 26_6 Repmdu=_n Nawrotand 1 1 10 1.10E+00 2.91E+01
S_e_ 1979

Eth_benzene E_benzene R_ NOAEL 97 Increasedkidneywe_ W_f _ aL, 1956 1 1 1 128E+00 1.24E+02

Toluene Toluene Mouse LOAEL 260 Reprodu_n Nawrotand 1 1 10 1.10E+00 2.87E.01
S_e_ 1979

X_ene_ Total X_ene_ To_l Mouse NOAEL _06 F_ we_m_formations Ma_s _ _. 1982 1 1 1 1.10E+00 _27E+00

D_ns

_3,7_-TCDDTEQ- _8-TCDD R_ NOAEL 0_0(001 Reproduction Murray_al., 1979 1 1 1 128E.00 128E_6
Mamm_

Ex_os_e

1,3-D_mbenzene 1,3-Din_obenzene R= NOAEL 0.04 Reproduc_on USACHPPM,2001 1 1 1 1_8E+00 _11E_2

_6-Trin_m_luene _4_-Tdni_otoluene Mouse NOAEL 10 _ve_ anem_ Fum_ _ _. 1984 1 1 1 1.10E+00 1.10E+01

_4-_nitrotoluene 2,4-_n_uene Rat NOAEL 33 De_easedbodywe_ Lee_ _. 1985 1 1 1 128E+00 _99E+00

2,6-Din_rotoluene 2,4-Dini_otoluene R_ NOAEL 3_ De_eased bodywe_ Lee_ _. 1985 1 1 1 1_8E+00 _99E+00

_Am_o-4,6* 2-Amino4_- Mouse NOAEL 9 Suwival USACHPPM,2001 1 1 1 1.10E+00 _93E+00
_n_m_ene _mtoluene

_Aminm2,6- 2-Amino4,6- Mouse NOAEL 9 Suwival USACHPPM,2001 1 1 1 1.10E.00 _93E+00
_n_m_ene D_mtoluene

Hexahydro-l,3,_ Hexahydrml,3,_ R_ NOAEL _3 Growth S_ice _ _, 2001 1 1 1 1_8E.00 _49E_00
_nitrm1,3,_a_ne _nitrm1,3,_tda_ne
(RDX) (RDX)

HMX HMX Mouse NOAEL 33 " Morality Eve_Rand 1 1 1 " 1.i0E+00 _30E+00"
Maddock1985

H_ogen_ad AJlpha_c

Tetrach_roethene Tetrachlom_hene Mouse LOAEL 5 Increasein_comotionandtot_ Fmd_ksson_ al., 1 1 10 1.10E+00 5_2E_1
activi_= 60 days_ age 1993

2_Dec_6



Table H 5-1. NOAEL-BasedToxicityReferenceValuesforOrnateShrew 5
Chemi_l Taxonomic Endpolnt _m_rlc N_RV

Endp_ Dosage Ex_ap_ Extrap_ E_p_ Adjust- (m_kg-
COPEC S_mga_ C_ml_l Te_ Spe_ Type (m_a_ Effe_ _ M_su_me_ Endp_ Re_mnce _Uon _on _Uon me_ da_

_o_an_

Numinum Numinum Mouse LOAEL 19_ Reproduction Ondm_ka_ al., 1 1 10 1.10E+00 _13E+00
1966

An_mony An_mony Vadous NOAEL 0_59 Reprodu_ion, growth, and suw_al EP_ 2005 1 1 1 I_0E+00 _90E_2
Mammas

Arse_c Amen_ Vadous NOAEL 1_4 Reprodu_ion, growth, and suw_al EP_ 2005 1 1 1 I_0E+00 1_4E+00
Mammas

Badum Barium Vadous NOAEL 513 Reprodu=ion,growth, andsurvival EPA,2005 1 1 1 1.00E+00 _18E+01
mamma_

Be_II_m Be_llium Vadous NOAEL _532 Reprodu_ion,growth,andsu_ival EPA,2005 1 1 1 I_OE+O0 _32E_1
Mammas

Cadm_m Cadmium Vadous NOAEL 0.77 Reprodu_ion, growth,and suw_al EPA,2005 1 1 1 I_0E+00 _70E_1
Mammas

Chmm_m Chromium• Vadous NOAEL _4 Repmdu_ion, growth,and suwival EP_ 2005 1 1 1 I_0E+00 2AOE+00
Mammas

CobaR Cobalt Vadous NOAEL _33 Reprodu_ion, growth,andsu_al EP_ 2005 1 1 1 I_0E+00 _33E+00
Mammas

Copper Copper Mouse NOAEL 2_7 sever_ effectswen reposedfrom Podno and_hem, 1 1 1 1.10E+00 Z95E+00
immuneresponseexpedmen_ _ 1991
dosesbelow_e noeffe_ dose_
2_67 mg_g_a_

Lead Lead Vadous NOAEL 4X Re_odu_n, growth,and suwiv_ EP_ 2005 1 1 1 I_0E+00 _70E+00
Mammas

Manganese Manganese Mouse NOAEL 1_7 De_ease in pairedtestesw_ght, GrayandLaske_ 1 1 1 1.10E+00 1.51E+01
seminalverde we_ht, and 1980
pmp__ g_nd we_

Memu_ M_cu_ R_ NOAEL _25 No adversereprodu_e _ Khem and 1 1 1 128E+00 320E_1
deve_pmen_l effe_s in m_ Tabacov_ 1973
exposed_ meth_memu_ for 122
days

N_k_ N_k_ R_ NOAEL _133 _cmase _ numberof pupsb_n Smi_ _ al., 1993 1 1 1 125E+00 1_7E_1
deador d_ng showy after _h
duringG2

Pemh_m_ Perch_m_ R_ NOAEL 0.64 Suwiv_ USACHPPM,2005 1 1 1 1.00E+00 _40E_1

S_en_m S_e_um Mouse NOAEL _05 No hepatic_s_ns Ha_ _ _. 1966 1 1 1 1.09E+00 _46E_2



Table H5-1. NOAEL-BasedTo, city ReferenceValuesfor OrnateShrew Page3
C_l T_onomlc _d_ _m_c N_RV

E_p_ Dosage E_ap_ _p_ E_p_ Adjus_ _g_
COPEC _gate _e_ _ S_ T_a _a_ E_ _ M_m_t _ Re_nce _Uon _on _on ment da_

Silver Silver R_ LOAEL 89 Ven_cu_r hype_mphy Olco_,1950 1 1 10 1.28E+00 1.14E+01

Theism Theism Rat NOAEL _48 Noh_r _ss Down_et _. 1960 1 1 1 1.16E+00 &55E_1

Vanadium Vanadium Rat NOAEL 0.89 Growthandsuwival S_c_nger _ _., 1 1 1 128E+00 1.14E+00
1953

_nc _nc Mouse NOAEL _6 Cegularchanges_ pancreasand Aughey_ _. 1977 1 1 1 1_9E+00 1.05E+01
admn_ co_ax

M_ Organ_

MeSSenech_dde M_h_ene c_odde Rat NOAEL 5.85 Hepat_Effe_s Na_on_Coffee 1 1 1 1_8E+00 _48E+00
Association,198_

PAHGroup 1

2-M_h_naph_ene Naph_ene Rat NOAEL 50 Repmdu_ive Navarro_. 1 1 1 126E+00 _30E+01
1991

Acenap_hene Nap_h_ene Rat NOAEL 50 Reprodu_ive Navawo_. 1 1 1 1_6E+00 _30E+01
1991

An_mcene Nap_h_ene Rat NOAEL 50 Repmdu_e Nava_o_aL 1 1 1 126E+00 _30E.01
1991

Benz_g,h,_pe_lene Nap_h_ene Rat NOAEL 50 Reprodu_ive Navaho_. 1 1 1 1.26E+00 620E+01
1991

Ruomn_ene Naph_ene Rat NOAEL 50 Repmdu_ive Navaho_ _. 1 1 1 1.26E+00 6.30E+01
1991

Ruomne Nap_h_ene Rat NOAEL 50 Reprodu_ive NavarTo_. 1 1 1 126E+00 _30E+01
1991

Nap_h_ene Nap_h_ene Rat NOAEL 50 Reproductive Navahoet_. 1 1 1 126E+00 _30E+01
1991

Phenanthrene Naph_a_ne R_ NOAEL 50 . Reproductive Navahoetal. 1 1 1 .1.26E+00 _30E+01.
1991

Pymne Nap_h_ene Rat NOAEL 50 Rewodu_e NavaKo_ _. 1 1 1 1_6E+00 _30E+01
1991

PAH Group2

Benzo(a)anthmcene Benzo_ymne Mouse NOAEL 1.31 L_e spanandgas_c neo_asms Ne_ and_gdo_ 1 1 1 1.10E+00 1A5E+00
1967

22-Dec-06



Table H 5-1. NOAEL-BasedToxicityReferenceValues for OrnateShrew P_e4_ 5

Che_lT_©nom_ Endpolnt N_m_rlc N_RV
Endp_ Dodge Ex_ap_ Ex_ap_ E_p_ Adjust- (mg_g-

COPEC Su_og_e C_l Te_ S_ T_e (m_a_ Effe_ _ Me_u_m_t Endp_ Re_n_ _on _on _Uon me_ da_

Be_o(a_ene Benz_a_ene Mou_ NOAEL 1_1 L_e_an andgas_c neo_asms Ne_ and_gdo_ 1 1 1 1.10E+00 1ASE.00
1967

Benz_b_uomn_ene Benz_pymne Mou_ NOAEL 1.31 Lffespanandgas_cneo_asms Nealand_gdo_ 1 1 1 1.10E+00 1A5E+00
1967

Benz_k_uom_hene Benzo(a_ene Mouse NOA_L 1.31 L_ spanandgas_c neop_sms Ne_ and_gdon, 1 1 1 1.10E+00 1A5E+00
1967

Chrysene Benzo(a_ene Mouse NOAEL 1.31 L_espanandgas_c neo_asms Ne_ and_gdo_ 1 1 1 1.10E+00 1.45E.00
1967

_ben_a_hm_ne Benzo(a_yrene Mouse NOAEL 1.31 Lifespanandgas_c neo_asms Ne_ and_gdo_ 1 1 1 1.10E+00 1A5E+00
1967

Indeno(1,2,3-cd)pyreneBenzo(a)p_ene Mouse NOAEL 1.31 L_ spanandgas_c neo_asms Ne_ a_ _gdo_ 1 1 1 1.10E+00 1A5E+00
1967

P_ha_ E_e_

_s _) _s _) Rat LOAEL 200 _d _ noe_ on Ca_e_ _ _, 1 1 10 1.28E+00 Z56E+01
p_ha_ _a_e mo_l_ I_ e_e_ _ 1953

mpmdu_

_n_p_a_e B_ _1) R_ L_EL 200 Sl_d g_h; noe_ on Ca_e_ _ _., 1 1 1 1_8E+00 Z_
_e _ I_ e_e_ _ 1_3

Di_h_ph_al_e _h_ph_a_ Mouse N_EL 4583 Te_ar anda_ _ Lamb_ _., 198_ 1 1 1 1.10E+00 _06E+03

DFmbu_a_ Dkm_a_ Mouse N_EL 5_ _p_u_ _mb _, 1987 1 1 1 1.10E+00 _07E+02

Sem_i_ O_an_ Compound

3_e_e_l _Me_phen_ Rat NOAEL 50 B_y _d o_ w_gh_ _d U_. EP_ 1986 1 1 1 1.28E+00 _39E.01
_, m_al_ _n_l
_ _ a_ _n_l
pmh_y

H_a_m_e He_m_n_ _t N_EL 2 GraPh, _ _um_, Amid _ _, 1985 1 1 1 1.28E+00 _56E+00
_ma_l _mme_e_

_o_d__N_a_ Rat L_EL 200 Ren_ NCI, 1979 1 1 1 1_8E+00 2_6E+02

Phen_ Phen_ Rat N_EL 721 __ NCI, 1980 1 1 1 1_8E+00 _22E+02



TableH 5-1. NOAEL-BasedToxicity ReferenceValuesfor OrnateShrew P'>_ _
Cheryl T_ono_c Endpolnt N_m_rlc N-TRV

Endp_ Dosage E_p_ ExWap_ E_p_ Adjust- (mg_g-
COPEC S_g_e C_I Ted S_ T_e (m_a_ Effe_ _ Me_u_m_t Endp_ Re_n_ _Uon laUon _Uon me_ da_

Volati_ OrganicCompound

2-BGanone Me_ E_ K_one R= NOAEL 173 Neurolog_ Ra_n _ al. 1985 1 1 1 128E+00 2.21E+02

_He_none _He_none R_ NOAEL 400 Hepa_candRen_ effe_s Eben_ _. 1979 1 1 1 128E.00 _11E.02

_Me_-2-Pentanone _Me_en_none R_ NOAEL 250 Uverand_dney_n_on _obiological 1 1 5 1.28E+00 _39E+01
Assoc_ 1986
as d_d _
HEAS_ 1993

A_ne Ac_one Rat LOAEL 500 L_erandK_ney damage EPA, 1986 1 1 10 128E+00 _39E+01

Chbm_rm Ch_m_rm R= NOAEL 150 L_eh k_ne_ gonad_condit_n P_m_ _, 1979 1 1 1 128E+00 1_2E+02

MTBE MTBE Mouse NOAEL 100 _dneyw_g_ Ro_nson_., 1 1 1 1.10E+00 1.10E.02
1990

Emp_ c_lls indica__ no_xic_ data were_,ble for_e COPEC _ a sui_ble su_ogate.

2_Dec_6



Table H 5-2. NOAEL-BasedToxicityReferenceValuesforDeerMouse 3

C_ml_l T_onom_ Endp_ _m_dc N_RV
Endpolnt Dodge E_rapo- Ex_ap_ E_p_ Adjust- (m_-

COPEC Su_ogate Chem_ Te_ Spe_es Type (mg_g_a_ Effe_ _ M_mme_ Endp_m Re_nce _Bon _on laUon me_ da_

BTEX

Benzene Benzene Mouse LOAEL 263.6 Repmduc_on Nawmtand 1 1 10 1_3E+00 _70E+01
S_e_ 1979

Eth_benzene Eth_benzene Rat NOAEL 97 _cmased _dneyw_g_ Woff_al., 1956 1 1 1 1.19E+00 1.15E+02

To_ene T_uene Mouse LOAEL 260 Reproduction Nawrotand 1 1 10 1_3E+00 Z67E+01
S_e_ 1979

X_ene_ To_l X_ene_ Total Mouse NOAEL 2_6 Fe_l w_ghts/malformations Ma_s _ _. 1982 1 1 1 1_3E+00 2.11E+00

D_ns

_3X_QCDD TEQ- _8_CDD Rat N_L 0_00001 Repmdu_n Mu_y_., 1979 1 1 1 1.19E+00 1.19E_6
Mamm_

Ex_os_e

l__e l_D_e R= NOAEL 0._ Rewodu_on USACHPPM,2001 1 1 1 1.19E+00 _76E_2

_4_m_ 2A__ne Mouse NOAEL 10 L_h _e_a FumdietaL1984 1 1 1 1_3E+00 1_3E+01

_m_ 2_D_ Rat NOAEL 3_ D_m_ _ _ Leeet al., 1985 1 1 1 1.19E+00_64E+00

_D_o_ 2__ Rat NOAEL 33 D_ma_d _ _ LeeetaL,1985 1 1 1 1.19E+00_

_ 2_ Mouse NOAEL 9 Su_l USACHPPM,2001 1 1 1 1_3E+00 923E+00

_ 2_4_- Mouse NOAEL 9 Su_l USACHPPM,2001 1 1 1 1_3E+00 9.23E+00
_m_ _tm_luene

_d_l__d_l_- Rat NOAEL 233 G_h S_e _ _, 2_1 1 1 1 1.19E+00 3_5E+00
l_,_ne _D_ 1,_e _D_

HMX H_ Mo_e NOAEL 3_ Mo_ E_m_ _d 1 1 1 1_3E+00 4_0E+00
M_ 1_5

H_a_d _c

__ T_mc_om_h_e Mo_e L_EL 5 I_e _ _ _ _ Fmdd_n _ _, 1 1 10 1_3E+00 _13E_1
a_ _ 60 _ _ _e 1993

_ga_c

_u_num _u_m Mouse LOAEL 1_3 Rapm_on Ondm_ka_ _., 1 1 10 1_3E+00 138E+00
1966



Table H 5-2. NOAEL-BasedToxici Re  nce Values DeerMouse 3
C_l _ Endp_ _m_dc N_

Endp_ Dosage _ap_ E_p_ _p_ _u_ _kg-
COPEC Smmg_e Chem_ Tell Spe_es _e _g_g_a_ Effe_ _ M_su_me_ Endp_ Re_mnce _on _on _on me_ da_

_m_y _y Various N_L _059 Re_u_, g_ _d _v_ E_, _ 1 1 1 I_0E+00 5_0E-02
Mammas

_e_c A_en_ _dous NOeL 1_4 RewOund, graph, _d _v_ E_, _ 1 1 1 I_0E+00 1._
Mammas

Badum Badum _dous NOAEL 51_ _p_ _, _d _v_ E_, _ 1 1 1 I_0E+00 5.18E.01
_m_

Be_m Be_m Vadous NOAEL _532 _W_u_, gm_ andsu_ E_, _ 1 1 1 I_0E+00 5_2E_1
Mamma_

_d_um C_um Vadous NOAEL 0.77 _p_ _, _d _v_ E_, _ 1 1 1 1.00E+00 _70E_1
Mamma_

C_o_um Chm_um III Va_ous NOeL _4 _p_ _, a_ _1 E_, _ 1 1 1 1.00E+00 2AOE+00
Mamma_

_baR Co_R Vadous NOeL 7.33 _W_u_o_ graph, _d _1 E_, _ 1 1 1 I_0E+00 7_3E+00
Mamma_

_p_r Cop_r Mouse N_EL 2_7 _ e_ _m m_d _m Po_noand_he_, 1 1 1 1_3E+00 2.74E+00
_mu_ ms_e _dme_s _ 1991
d_ _ _e _ e_ _ _
2_67 mg_g_a_

Lead Lead _dous N_EL _7 __ _ _d _1 E_, _ 1 1 1 I_0E+00 4_0E+00
Mammas

Manganese Manganese Mouse NOAEL 13.7 _e _ _d _s _ Grayand _ske_ 1 1 1 1_3E+00 1ALE+01
_min_ _de w_g_ _d p_p_ 1_0
g_nd we_

Memu_ Memuw R_ NOAEL _25 Noadve_e mpmdu_e _ Khemand 1 1 1 1.19E.00 2_7E_1
de_l_l e_ _ _s _, 1_3
e_d _ m_W _ 1_

N_k_ N_k_ R_ NOAEL 0.133 _cmase _ numb_ _ pupsborn S_ _ _, 1993 1 . 1 1 1.16E+00 1.55E-01

d_ _

_mh_e _mh_e R_ N_EL 0_4 Su_l USACHPPM,2005 1 1 1 I_0E.00 6A0_01

S_e_um S_e_um Mouse NOeL _05 No hep_ _s_ns Ha_ _ _. 1966 1 1 1 1_1E+00 5_7E_2

_l_r S_r Rat LOlL 89 Ven_c_ hype_mphy _, 1_ 1 1 10 1.19E+00 1_6E+01

Theism _m Rat N_L 0A8 No h_r _ss D_s, _ _. 1960 1 1 1 1.07E+00 _16E_1

_m _m Rat N_EL 0_9 _h _ _ S_ _ _, 1 1 1 1.19E+00 1_6E+00
1953

2_Dec_6



V_atlb Organ_ Compound

_B_anone Me_ E_ Keens Rat NOAEL 173 Neurolog_ Ra_n _ _. 1985 1 1 1 1.19E+002.06E+02

_Hexanone 2-Hexanone Rat NOAEL 400 Hepat_ andRenaleffects Ebenet al. 1979 1 1 1 1.19E+004X6E+02

_Me_-_Pen_none _M_h_-_Pen_none R_ NOAEL 250 Uverand_dney _nction M_m_ogical 1 1 5 1.19E+00&94E+01
Asso_es, 1986
as dted _ HEAS_
1993

Ace_ne Acetone Rat LOAEL 500 UverandK_ney damage EPA,1986 1 1 10 1.19E+005_4E+01

Chbm_rm C_o_rm Rat NOAEL 150 Uver,_dne%gonad_ cond_on Palmer_ al., 1979 1 1 1 1.19E+00 1.78E.02



Table H 5-2. NOAEL-BasedToxidty ReferenceValuesfor Deer Mouse _a_,_3
Cheryl T_om_ Endp_ _m_dc N_RV

Endp_ Dosage E_rapo. E_mp_ Ex_ap_ AdJus_ (m_k_.
COPEC SuRogateChem_ Test Spe_es Type (m_kg_a_ Effector M_su_me_ Endp_ Re_nce _Uon _Uon laUon merit da_

Emp_ cel_ indica__ no_c_ da_ we_ av_a_e _r _e COPEC ora su_e s_mg_m



Table H5-3. NOAEL-BasedToxicityReferenceValuesforLong-TailedWeasel 1.3
C_l T_o_c Endpo_ _m_dc N_RV

Endp_ Dodge _ap_ Ex_ap_ Extrap_ Adjust. _kg-
COPEC S_mg_e C_l _ Spe_ T_e _g_g_a_ Effe_ _ M_me_ En_ Re_nce laUon _tlon _Uon me_ da_

BTEX

Benzene Benzene Meuse LOAEL 263.6 Re_oduc_on Nawrotand 1 1 10 _77E_1 _31E.01
S_e_ 1979

E_benzene Eth_benzene R_ NOAEL 97 In.eased _dneyw_g_ Wolf_ al., 1956 1 1 1 1_2E+00 _86E+01

Toluene Toluene Mouse LOAEL 260 Repmduc_on Nawrotand 1 1 10 &77E_1 Z28E+01
S_e_ 1979

X_ene_ To_l Xylenes,To_l Mouse NOAEL 2.06 F_ we_hts/malformations Ma_s et aL 1982 1 1 1 _77E_1 1_IE+00

_o_ns

2_X,8-TCDD TEQ- _3,7,8-TCDD R_ NOAEL 0_0000! Repmduc_on Murray_ al., 1979 1 I I I _2E+00 I_2E_6
Mamm_

Ex_os_e

1,_D_obenzene 1,3-_tmbenzene Rat ' NOAEL 0.04 Reprodu_ion USACHPPM,2001 1 1 1 1_2E+00 _07E_2

_4_-Tdn_mtoluene _4_-Tdn_mtoluene Mouse NOAEL 10 Uver,anemia Fum_ _ al. 1984 1 1 1 8X7E_l 8.77E+00

_4-D_uene _D_Votoluene Rat NOAEL 3_ De_eased bodywe_ Lee _ al., 1985 1 1 1 1_2E+00 3_7E+00

_n_uene 2,4-D_otoluene R_ NOAEL 3_ Decreasedbodywe_ Lee_ al., 1985 1 1 1 1_2E+00 337E+00

_Amino_,_ 2-Amino-4,6- Mouse NOAEL 9 Suwlval USACHPPM,2001 1 1 1 8_7E_1 _90E+00
D_rot_uene _n_m_luene

_Amino-2,_ 2-Amino-4,6- Mouse NOAEL 9 Suw_al USACHPPM,2001 1 1 1 _77E_1 7.90E+00
_n_ene _nitm_ene

Hexahydro-l,3,_kinitm-Hexahydr_l,3,5-tdni_ Rat NOAEL _73 Growth S_e _, 2001 1 1 1 1_2E+00 2_8E+00
1_,_ zine (RDX) 1,3,5-tdazine(RDX)

HMX HMX Meuse NOAEL 3.9 Mortali_ Evere_and 1 1 1 8_7E-01 3A2E+00
Maddock1985

Habgen=ed Al_hatlc

Tetrachloroe_ene Tetmchlom_hene Meuse LOAEL 5 Increasein_com_n and_1 Fmd_ksson_ _. 1 1 10 8_7E_I 4_9E_1
acti_ _ 60 days_age 1993

_o_an_

_um_um _um_um Mouse LOAEL 1_3 Rep_du_ion Ondrei_ka_ al., 1 1 10 8_7E_1 1._9E.00



Table H5-3. NOAEL-BasedToxid Re  nce Values Lon Tailed Weasel 3
C_l T_ _ _m_dc N_

Endp_ Dosage _a_- _p_ _ap_ _u_ (m_k_
COPEC _g_ Chem_ _ _e_ _pa _ E_ _ _umme_ _ Re_mnce _on _on la_on merit da_

A_m_y An_mony Vadous N_EL _059 __ _ _ _ E_, _ 1 1 1 I_0E+00 530E_2
Mamma_

Ame_c _en_ _dous N_EL 1.04 __ _, _d _ E_, _ 1 1 1 I_0E+00 1_4E+00
Mam_

Badum Badum Various NOAEL 51_ __ _, _ _ E_, _ 1 1 1 I_0E+00 _18E+01
_mm_s

Be_m Bedlam Various NOAEL _532 __ _ _d _1 EP_ 2005 1 1 1 1.00E+00 _32E_1
Mammas

Cad_um Cadm_m Various NOAEL 0.77 Repmdu_on,g_, _d _1 EP_ 2005 1 1 1 I_0E.00 7_0E-01
Mammas

C_o_um Chm_um IH Vadous NOAEL 2A __ _, _d _1 E_, _ 1 1 1 I_0E.00 2AOE+00
Mammas

CobaR CobaR Vadous NOAEL 7.33 Repmdu_o_ gr_, _d _1 EP_ 2005 1 1 1 I_0E.00 723E+00
Mammas

Copper Cop_r Mouse NOAEL 2.67 _ml _e_ _m m_d _m Podnoand_hem, 1 1 1 8_7E_1 2.34E+00
_ _e _d_ = 1991
_s _ _e _ e_ _ _
26_7 mg_g_a_

Lead Lead _dous NOAEL 4.7 _d_ gm_, _d _1 E_, _ 1 1 1 I_0E.00 4_0E+00
Mammas

Manganese Manganese Mouse NOAEL 13X Decrease_ p_md _s _ Gray_d _e_ 1 1 1 8X7E_l 1.20E+01
se_n_ ves_lewe_hL andpmp_ 1980
g_nd we_

Memuw Memu_ R_ NOAEL _25 _ _me mPmdu_ _ Khemand 1 1 1 1_2E+00 Z_E_I
__1 e_ _ _s _ 1_3
exposed_ me_me_uw _ 1_

N_k_ N_kel _t NOAEL _133 Increase_ numb_ _ pu_ born Sm_h_ _, 1993 1 1 1 9_6E_1 1.33E-01
_ _ d_ _o_y a_r _
d_ _

Pemh_m_ Pemhlom_ RH NOAEL _ Su_v_ USACHPPM,2005 1 1 1 1.00E+00 6AOE_I

S_en_m S_e_um Mou_ NOAEL 0_5 No hep_ _s_ns Ha_ _ _., 1966 1 1 1 &68E_l 4.34E_2

_r S_er R_ LOAEL 89 V_ h_m_y _ 1_0 1 1 10 1_2E+00 9_5E+00

_m Thrum R_ NOAEL 0A8 No h_r _ Do_ _ _., 1960 1 1 1 _19E_1 4A1_01

_m Vanad_m RG NOAEL 0_9 G_h _ su_l S_c_ng_ _ _, 1 1 1 1_2E.00 9.05_01
1953



Table H 5-3.NOAEL-BasedToxicity ReferenceValuesfor Long-Ta ed Weasel 3
Cheml_l T_onomlc Endp_ _m_dc N_RV

Endp_ Dosage Ex_apo. E_p_ Extrap_ Adjust- (m_kg-
COPEC SurrogateC_I Te_ Spe_ T_e (mg_g_a_ Effe_ _ M_mme_ Endp_ Re_rence _Uon _Uon laUon ment day)

_nc _nc Mouse NOAEL 9_ C_r _s _ pancreasand Aughey_ _. 1977 1 1 1 8XOE_I 8_5E.00
_mn_ _x

PAH Group 1

_Me_naph_ene Nap_h_ene R_ NOAEL 50 Repr_u_ Na_rm _ _. 1991 1 1 1 I_0E+00 5.01E+01

Ruom_hene Naph_ene Rat NOAEL 50 Repr_uc_ Na_rm _ _. 1_1 1 1 1 I_0E+O0 5.01E+01

Nap_ha_ne Naph_a_ne Rat NOAEL 50 Repr_ucti_ Na_o _ _. 1991 1 1 1 I_0E+00 5.01E+01

P_h_e E_e_

_s (_e_he_ B_ _ylhe_l) Rat _OAEL 200 _owed gro_h; _ effe_ _ Ca_ter et al., 1 1 10 1.02E+00 2_3E+01
p_h_e p_h_a_ mollie, life _ctanw, _ 1953

_h_p_h_e Di_h_ph_a_ Mouse NOAEL 4583 _sticular andacces_w gland Lamb _ _., 1987. 1 1 1 &77E_l 4_2E+03
we_

Dbm_ph_a_ _-bu_ph_a_ Mouse NOAEL 550 Rew_u_ Lamb _ _, 1987 1 1 1 &77E_l 4.83E.02

Sem_ Or_c Compo_d

Hexach_mbenzene He__ne R_ NOAEL 2 GraPh, _ _um_, Amo_ _ _., 1985 1 1 1 1_2E+00 2.03E+00
_m_ _mme_e_ _val,
_a_ _x

_Nitm_di_a_ N_i_a_ne R_ LOAEL 200 Renal N_, 1979 1 1 10 1_2E+00 2.03E+01

Phen_ Phen_ Rat NOAEL 721 L_er _al_ N_, 1980 1 1 1 1_2E+00 7.33E+02

Volati_ O_an|c Comp_nd

2-B_anone Me_ E_ Ke_ne Rat NOAEL 173 N_ R_s_n _ _. 1985 1 1 1 ,1.02E+00 1.76E+02

_He_ 2-Hexanone R_ NOAEL 400 Hep_c a_ Re_l e_cts Eben _ _, 1979 1 1 1 1.02E+00 4_7E.02

_M_h_Pen_ _M_h_en_none Rat NOAEL 250 Uverand_dney_ncSon M_m_i_l 1 1 1 1.02E+00 _E+_
Ass_iate_ 1_6
_ _ inHEAS_
1993

A_ne A_ne Rat LOAEL 500 Uv_and _dney damage EPA, 1_6 1 1 10 1_2E+00 _08E.01

Ch_m_rm C_om_ R_ NOAEL 150 Uv_ kid_ _d_ _ Palmer_ _, 1979 1 1 1 1.02E+00 1_3E+02



Table H 5-3. NOAEL-BasedToxicityReferenceValuesforLong-TailedWeasel Fa>._3
Chem_ T_ono_c E_p_ _m_dc N_RV

Endp_ Dosage Ex_apo- Ex_ap_ Ex_ap_ Adjust- (m_kg-
COPEC Surmga_ C_ml_l Te_ Spe_es T_e (mg_g_a_ Effe_ or Measu_me_ Endp_ Re_nce _on _on la_on me_ da_
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Table H5-4. NOAEL-BasedToxicityReferenceValuesforBirds Page1.2
Concen_ation Cheryl Taxonom'o Endpoi_ _lemetri¢ N_RV

Endp_ _ Feed Dosage F_xt_pm E_p_ E_p_ A_u_me_ (mg_
COPEC SuEog_e Chemical Te_ Species Type (m_) (m_a_ Effe_ _ Mea_me_ Endpoi_ Re_nce latin lation _o_ da_

BTEX

Benzene Benzene Mouse NOAEL N_Av_able 1_5E+02 Deceased bodywe_ Sh_L 1992 1 10 1 I_0E+00 1_5E+01

E_benzene E_benzene Rat NOAEL Not Available _70E+01 Inc_asad kidneywe_ Wolf _ al., 1956 1 10 1 I_0E+00 _70E.00
Toluene To_ene Mouse NOAEL Not Available 2.50E+03 Production_viable li_e_ Sm_ 1983 1 10 1 I_0E+00 ZSOE+02

X_enes,T_ X_ene_ T_ Mouse NOAEL N_ Ava_e 2.06E+00 Fe_l weights/malformations Ma_s _ _. 1982 1 10 1 I_0E+00 2_6E_1

D_rs

2,3,_TCDD TEQ- _8_CDD _n_ne_ed NOAEL NotAv_ble 1A3E_5 Reproduction Nosek_ _., 1992 1 1 1 I_0E+00 1A3E_5
Bird Pheasa_

Ex_o_ve

1,3-_obenzene 1,_D_mbenzene Red-winged LD50 42_ 4_0E+01 Mo_al_ Scha_r_ _. 1983 1 1 500 I_0E+00 8AOE_2
B_ck_

2,4,_Trin_mtoluene 2_,_Tdni_otoluene Northern NOAEL N_ Av_lab_ 7_0E_1 M_rtal_ Gogal_ _. 2000 1 1 1 I_0E+00 _00E_I
Bobwhite

_n_uene 2,4-Dinitmt_uene Birds LOAEL 0 130E.00 Decreasedbodyw_g_ USACHPPM,2006 1 1 10 I_0E+00 1_0E_1

_n_o_luene 2,4-Dinitrot_uene Birds LOAEL 0 130E+00 Decreasedbodyweight USACHPPM,2006 1 1 10 I_0E+00 130E_1

2-Amino--4,6o 2,4,_T_nitmtoluene No.hem NOAEL N_ Av_e 7_0E_1 Mortal_ Gogal_ _. 2000 1 1 1 I_0E+00 [00E_I
_nitmt_uene Bobw_

_Am_ 2A,6_n_uene Northem NOAEL NotAv_ble 7_0E_1 Mod_ Gogal_.2000 1 1 1 I_0E+00 _00E_I
_nitmtoluene Bobwhite

Hexahydro-l_ Hexah_r_l,3,_ Quag NOAEL 0 &14E+00 Eggpmdu_on Salice_ al.,20_ 1 10 1 I_0E+00 &14E_1
_inffro-1,3,5-tdazine _n_ ,_5_da_ne
(RD_ (RDX)

HMX HMX Mouse NOAEL 0 _00E+01 Mortali_ Eve_ andMaddock 1 10 1 I_0E+00 3.00E+00
1985

H_ogena_d NlphaBc

T_mchlom_hene Tetra_m_hene Mouse LOAEL N_ Av_ble _00E+00 Incma_ _ Iocomo_onand_1 Fredriksson_ _., 1 10 10 I_0E+00 _00E-02
a_ _ 60 days_ age 1993

_o_a_c

_um_um _uminum _ngDove NOAEL NotAvailable 1JOE.02 Reprodu_on C_dem_.1986 1 1 1 I_0E+00 1.10E+02

An_mony Antimony Vadous NOAEL NotAv_ble _90E_2 Repmdu_ growth,andsuwival EPA, 2005 1 10 1 1.00E+00 $90E_3
Mammas

Amen_ Arsen_ Vadous NOAEL NotAv_able 224E+00 Reprodu=ion,growth,andsu_iv_ EP_ 2005 1 1 1 I_0E+00 Z24E+00

Badum Barium C_cks NOAEL N_Av_abte Z08E+01 Mo_ Johnson.S. 1960 1 1 1 1.00E+00 2.08E+01

Be_ll_m Be_m Vadous "NOAEL N_ Av_ab_ _32E_1 Rep_du_ion, growth,ands_val EP_ 2005 1 "10 1 I_0E+00 _32E_2
Mammas

Cadm_m Cad_um Vadous NOAEL N_ Av_ab_ 1A7E+00 Reprodu_on, growth,and suwival EP_ 2005 1 1 1 I_0E+00 1A7E+00

Chm_um Chromium Vadous NOAEL N_Av_able 236E+00 Reprodu_on, gmwth,and suwival EP_ 2005 1 1 1 I_0E+00 2_6E+00

CobaR Cob_t Vadous NOAEL Not Available 7.61E.00 Reprodu_on, gmwth,and suwival EP_ 2005 1 1 1 1.00E+00 _61E+00

Copper Copper C_cks NOAEL N_Av_able Z30E+00 No effe_onw_g_g_n Now_l and _hem, 1 1 1 I_0E+00 2.30E+00
lS74

Lead Lead Vadous NOAEL Not Available 1_3E.00 Repmdu_ growth,and su_v_ EP_ 2005 1 1 1 I_0E+00 133E+00

2_Dem06



Table H 5-4. NOAEL-Based Re  nce Values Birds 2
• C_ C_l _ _d_ _o_ N_

End_ _ Feed Dodge E_m_ _m_- E_pm A_e_ _g_-
COPEC Su_e C_l _ S_s _ (m_) (m_a_ E_ _ __ _d_ Re_mn_ la_on _on _n da_

Manganese Manganese JapaneseQuail NOAEL N_a_e _76E+01 Gm_,_g_e_ _s_y_dE_n_ 1 1 1 I_0E+00 [76E+01
1985

Memu_ M_ M_ D_k NOeL _e _90E_2 R_m_ EP_Gm_ _s, 1 1 1 I_0E.00 3_0E_2
He_z 197_ 197_
197_ 1979

N_k_ N_k_ M_ _ N_EL N_ _e 1_8E+_ Noe_ _ _emomandedemain _ _d _, 1 1 1 I_0E+00 138E+00
t_ and _g _s 1981

Pem_om_ Pem_om_ JapaneseQuail NOAEL N_a_e 130E+00 Gm_h McN_b _ _, 20_ 1 1 1 I_0E.00 130E+00

S_en_m S_e_um M_ Du_ NOAEL _t _e 2_0E_1 F_d _um_, graph, mo_l_ He_z _ _, 1988 1 1 1 1._ Z30E_I

S_ver _l_r R_ LOAEL 0 8_0E+01 Ve_dcu_r h_m_y _L 1950 1 10 10 1._ 8_0E_1
_m _l_m Quag LOAEL 2_6 2.56E.00 * Dea_ Sha_ 1933 1 1 10 1._ 236E_1

Vanad_m _m M_ Duck NOAEL 110 1.14E+01 We_ _, mo_, Vd rescues Wh_ andDe_ 1 1 1 1._ 1.14E+01
ineggs 1978

_nc _nc M_ Duck NOAEL _t _a_e 1.72E+01 B_y_ mpmdu_Neand _y_d B_s 1 1 1 1._ 1_2E+01
_m_ e_c_ 1_2

P_ Gin@ 1

_M_h_nap_h_ene Phenan_mne M_a_ D_k L_EL 4000 225E+02 * I_ I_ _ _ _ 1_7 1 1 10 I_0E+00 2.25E+01

Ruom_hene Phena_hmne M_ Du_ LOAEL 4000 Z25E+02 * In_d IN_ we_ a_ _d _ 1_7 1 1 10 I_0E+00 2.25E+01

Nap_h_ene Phena_hmne M_ Du_ LOAEL 40_ 225E+02 * I_ I_ _ _ _ 1_7 1 1 10 I_0E.00 2.25E+01

P_h_e E_e_

B_e_) B_ _) _nged Dove NOAEL N_a_e 1.10E.00 R_m_ _a_L 1974 1 1 1 I_0E+00 1.10E+00
p_h_a_ ph_a_
Di_h_p_ha_ B_ _he_) _nged Dove NOAEL N_e 1.10E+00 _p_u_ _a_L 19_ 1 1 1 I_0E+00 1.10E+00

p_ha_
Dk__e _u_p_h_e _nged D_e N_EL N_e 1.10E_1 Repmdu_n Peak_L 1974 1 1 1 I_0E+00 1JOE_I

H_Nom_e_ He_m_e JapaneseQu_l N_EL 5 4_2E_1 * Decreased_g _e _s _ _ 1971 1 1 1 I_0E+00 _32E_1

N__am_e N_d_a_ R_ L_L 0 Z00E+02 Ren_ N_, 1979 1 10 10 I_0E+00 2_0E+00

Phen_ Phen_ R_ N_EL _t_e _21E+02 __ NCL 1980 1 10 1 I_0E+O0 721E+01

V_a_e O_an_ Compound

_Bu_none _Bu_none R= NOAEL 0 1.73E.02 N_o_c Ra_ _ 1985 1 10 1 130E+00 1.73E+01

2-Hexanone _He_ Rat NOAEL N_ 4.00E+02 _c_ _ e_ Eben_, 1_79 1 "10 1 130E+00 4_0E.01

_M__ne 4_e__ R_ NOAEL 0 Z50E+02 U_ra_ _d_y_n_ _cm_i_l 1 10 1 I_0E+00 Z50E+01
_c_ 1_6 _
_ed _ H_S_ 1993

_ne A_ R_ NOeL 0 1_0E+02 U_r_d _m_e E_, 1_6 1 10 1 I_0E.00 1_0E+01

_m_ _m_ R_ N_EL 0 2_0E+02 Repmdu_n NCI, 1976 " 1 10 1 I_0E.00 Z00E+01

• = D_e _u_ from _n_m_n _ _ed as described_ _e _
Em_ _1_ _ _ _ _ _ _m _i_ _ _ COPEC_ a _ _g_
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Table H 5-5. LOAEL-BasedToxicityReferenceValuesforOrnateShrew 2
C_I T_om_ _d_ _m_ L-TRV

Endp_ Dodge _trap_ E_p_ E_p_ Adju_ _g_g-
COPEC Su_oga_ Cheryl _Spe_ T_e _a_ E_ M_me_ En_ Red.rice _on _on _on me_ da_

BTEX

X_ene_ _1 Xylen_, To_ Mouse NOAEL Z1 _ w_g_m_s Ma_s _ aL 1982 1 1 0.1 1JOE+00 2.32E+01

D_

_3,7_-TCDD TEQ- 2,3,_8-TCDD Rat NOAEL _000001 Reprodu_ion Mu_ay_ al., 1979 1 1 _1 128E.00 128E_5
Mamm_

Ex_os_e

1,_n_mbenzene l_-D_mbenzene Rat LOAEL 02 Reprodu=ion Holdsworthand 1 1 1 128E+00 2_6E_1
S_ 2001

2,4_-Tdn_uene 2_-Tdni_otoluene Mouse NOAEL 10 L_e_ anemia Fum_ _ al. 1984 1 1 _1 1.10E+00 1.10E+02

_4-_n_uene 2,4-_n_otoluene R_ NOAEL _9 Decreasedbodywe_ Lee_ _, 1985 1 1 0.1 128E+00 _99E+01

2-Am_o-4,6- 2-Amino--4,6- Mouse NOAEL 9 Suwiv_ USACHPPM,2001 1 1 0.1 1.10E+00 _93E.01
D_m_luene D_toluene

Hexahydrml_,5- Hexahydro-l,3,_ Rat NOAEL 2.73 Growth S_e _ _, 2001 1 1 _1 128E+00 _49E+01
_nitro-1,3,_a_ne _nitro-1,3,5-tda_ne
(RDX) (RDX)

HMX HMX Mouse NOAEL 3_ Mo_ali_ Evem_and 1 1 _1 1.10E+00 _30E+01
Maddock1985

_o_an_

An_mony Antimony Vadous NOAEL _059 Re_oduc_on,growth,andsu_iv_ EPA,2005 1 1 0.1 I_0E+00 _90E-01
Mammas

Be_ll_m Be_ll_m Vadous NOAEL 0_32 Reprodu_ion,growth,andsuwival EPA,2005 1 1 0.1 I_0E+00 5.32E.00
Mammas

Cadmium Cadmium Vadous NOAEL _77 - Reprodu_ion,growth,andsuw_ EPA,2005 1 1 0.1 I_0E+00 _70E+00
Mammas

Copper Copper Mouse NOAEL Z67 severaleffe_swere reposed_om Podnoand_hem, 1 1 _1 1.10E+00Z95E+01
immuneresponseexpedmen__ 1991
dosesbelow_e noeffe_ dose_
26.67 mg/kg_ay.

Lead Lead Va_ous NOAEL 4_ Re_odu_ion,growth,andsuwival EPA,2005 1 1 _1 I_0E+00 _70E.01
Mammas
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Table H 5-5. LOAEL-BasedToxicityReferenceValuesforOrnateShrew 2

Chemi_l Taxonomic Endpolnt_lom_dc L_RV
Endp_ Dodge Extrap_ E_mp_ E_rap_ Adjust- (m_k_

COPEC S_mg_e Cheml_l TeN Spe_ T_e (m_a_ Effe_ or Meas_eme_ Endp_ Re_n_ _Uon _Uon _Uon me_ da_

Memu_ Meow Rat N_EL _25 No_me mpm_ or Khemand 1 1 • 1 128E+00 _20E+00
_pme_ _ _ m_ _ 1973

N_k_ N_kel Rat NOAEL 0.133 In.ease _ numb_ _ _ born S_ _ _, 1993 1 1 _1 1_5E+00 1_7E+00
deador d_ngshowyafter bi_h
dudngG2

PemHom_ Pem_om_ R_ NOAEL 0_4 Su_v_ USACHPPM,2005 1 1 0.1 I_0E+00 _40E+00

S_e_um S_e_um Mouse NOeL 0.05 Nohepa_c_ons Ha_ _ _, 1966 1 1 0.1 1_9E.00 _46E-01

_er _r R_ LOAEL 89 Ven_ h_e_m_y _ 1950 1 1 1 1_8E+00 1.14E+02

The,urn _um R_ NOAEL 0A8 Noh_r _ss _ _ _ 1960 1 1 _1 1.16E+00_55E.00

_nc _nc Mouse N_EL _6 C_ chang_ _ pancreasand Aughey_ _. 1977 1 1 _1 1_9E.00 1.05E+02
_mn_ _x

P_ _p 1

_Me_naph_ene Nap_ha_ne Rat N_EL 50 Repmdu_e _ _ al., 1 1 _1 126E+00 620E+02
1991

Naph_ene Nap_ha_ne R_ NOAEL 50 Repmdu_ Na_o _ al., 1 1 0.1 126E+00 _30E+02
1991

P_ha_ E_e_

Bis_) Bis_) F_t _AEL _0 SIo_d graph; _ e_ _ _e_ _ _, 1 1 1 1.28_ _
p_ha_ ph_=e m_ I_ e_ectan_ _ 1953

reproducti_

_n-bu_pht_ate Di-n-b_a_ Mouse NOAEL 550 _pr_u_ Lamb_ _. 1987 1 1 _1 1.10E+006_7E+03

_lati_ _nlc Comp_

__m_ _N__ R_ LOAEL 200 Ren_ N_, 1979 1 1 1 128E.00 _56E+02

_lati_ 0_ _m_d

_one _one R_ LOAEL 500 L_erand_dney damage EPA, 1986 1 1 1 128E+00 _39E+02

Emp_ cel_ _di_ _ no_xic_ da_ were avai_ble_r _e COPEC_ a suable surrogate.
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Table H5-6. LOAEL-BasedToxicityReferenceValues for DeerMouse Page 1 of 2

Chem_ _c Endp_ _m_dc L_RV
Endp_ Dosage Ex_ap_ Extra_- Extrap_ Adju_ _kg-

COPEC _rrogate Chemi_l _st Spe_es Type _g_g_a_ E_ _ Me_u_me_ _ Re_nce _on _on _on ment da_

B_X

X_ene_ Total X_ene_ Tot_ Mouse NOAEL 2.1 F_ we_ht_malformations Ma_s _ _. 1982 1 1 0.1 1_3E+00 _15E.01

_o_ns

_8_C_ _Q- _8_CDD Rat NOAEL 0_00001 Repmdu_on Mu_y_. 1979 1 1 0.1 1.1_+_ 1.19E_5
Mamm_

_od_

l_-D_Rmbenzene 1,_DinRmbenzene Rat L_EL 02 Re_u_n _ a_ 1 1 1 1.1_+_ _38E_1
S_, _01

2_6_m_ _4,6__ Mouse NOAEL 10 L_ _e_a Fure_ et _. 19M 1 1 _1 1_+_ 1_3E.02

2_1_ 2_n_o_ R_ NOAEL 3_ D_ b_y w_g_ Leeeta_ 1985 1 1 0.1 1.1_._ _01

2_4_ 2_ Mouse NOAEL 9 Su_l USACHPPM,2001 1 1 0.1 1_+_ 923E+01
_e _n_uene

_d_l__h_l_m Rat NOAEL Z73 Gm_h S_e _ _, 2001 1 1 0.1 1.1_+_ 325E+01
1,3,_d_ _D_ l_d_ (RD_

HMX HMX Mouse NOAEL 3_ Mo_a_ E_m_ _d 1 1 0.1 1_3_ 4_0E+01
Maddook1985

_o_an_

_y A_m_y Vadous NOAEL _059 _n, gm_, a_ _ E_, 2005 1 1 0.1 1_+_ _90E_1
Mamma_

Be_m Be_m Vadous NOAEL _532 __ _ _ _ E_, 2005 1 1 0.1 1_._ _32E+00
Mamma_

C_um C_um _dous NOAEL _77 _, gm_, _ _ E_, 2005 1 1 0.1 1_+_ _70E.00
Mammas

Cop_r Cop_r Mouse NOAEL Z67 seve_ e_s were m_d _m Podno _d _ 1 1 0.1 1_3E+00 Z74E+01
_mune ms_nse ex_dme_s _ 1991
_ses _w _e noe_ _se _
2_67 mg_g_a_

Lead Lead Vadous NOAEL _7 Reprodu_ion, gm_, a_ suwival EPA,2005 1 1 0.1 I_0E+00 _70E+01
Mamma_

Memu_ Me_u_ Rat NOAEL _25 No adveme mpmdu_e or Khemand 1 1 _1 1_9E+00 Z97E+00
_vel_men_ e_s _ m_ _va, 1_3
ex_sed _ m_h_memu_ _r 122
da_
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Table H 5-6. LOAEL-BasedToxicityReferenceValuesforDeerMouse Page2_ 2

Chem_ Taxonom_ Endpo_t AIIom_Hc L.TRV
Endp_nt Dosage Ext_po- Ex_apo. Ex_apo- A_ust- (mg_g-

COPEC Su_og_e Chemical Te_ Specks Type (mg_g_a_ Effe_ or MeasurementEndp_nt Re_nce _.on _on _on ment dan

N_kel N_k_ Rat NOAEL _133 Increaseinnumber_ pupsborn Smi_ _ al., 1993 1 1 _1 1.16E+00 1_5E+00
deador d_ngshowya_er _h
duringG2

Pemh_ Pem_om_ Rat NOAEL _64 Su_ival USACHPPM,2005 1 1 _1 I_0E+00 6AOE+00

Se_n_m Se_um Mouse NOAEL 0_5 Nohepa_clemons Ha_ _ al., 1966 1 1 0.1 1_1E.00 5_7E_1

Silver Silver Rat LOAEL 89 Ven_cularhype_mphy Olco_ 1950 1 1 1 1.19E+00 1_6E.02

Thallium Thall_m Rat NOAEL 0A8 Noh_r _ss Down_ _ _., 1960 1 1 0.1 1_7E+00 _16E+00

_nc _nc Mouse NOAEL 9_ Cell_ changes_ pancreasand Aughey_ _. 1977 1 1 0.1 1_2E+00 9.76E+01
adrenalco_ax

PAHG_oup1

_M_h_naph_ene Naph_ene Rat NOAEL 50 Repmdu_ive Nava_o_ al., 1991 1 1 0.1 1.17E+00536E+02

Nap_h_ene Nap_h_ene R= NOAEL 50 Reprodu_ive NavarreHal., 1991 1 1 0.1 1.17E+00536E+02

PhthalateEstem

_s (2-_hylhexyl) B_ _thylhexyl) Rat LOAEL 200 _owed growth;noeffe_ on Ca_e_ _ aL, 1 1 1 1.19E+00228E+02
p_halate ph_alate mo_ali_, I_ expec_nc_ _ 1953

mpmdu_on

Dbmbu_ph_a_ Di-n_u_ph_a_ Mouse NOAEL 550 Repmdu_n Lamb_., 1987 1 1 _1 1_3E+00 _64E+03

Semivo_ O_an_ Compound

N-Nitmsodiphenylam_eN_i_osodiphenyla_ne Rat LOAEL 200 Ren_ N_, 1979 1 1 1 1.19E+00228E+02

V_a_ O_an_ Compound

Ac_one Ace_ne Rat LOAEL 500 Uverand_dney damage EP_ 1986 1 1 1 1,19E+005_4E+02

Emptycellsindicatethatno toxicitydatawereavailablefortheCOPEC ora suitablesurrogate.
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Table H 5-7.LOAEL-BasedToxicityReferenceValuesforLong-TailedWeasel Pagel2
C_m_ Ta_nom_ Endp_ _lom_dc L_RV

Endp_ Dosage Extrapoo Ex_apo- Ex_ap_ A_ust- (mg_g-
COPEC Su_oga_ C_I Te_ Sp_s Type (m_kg_a_ Effe_ _ M_m_t Endp_ Re_nce _on _on _on ment da_

B_X

X_ene_ T_ X_ene_ T_ Mouse NOAEL _1 F_ we_m_o_s Ma_s _ _. 1982 1 1 _1 1_3E+00 _15E+01

D_ns

_7_CDD TEQ- _7_CDD Rat NOAEL 0_00001 Repmdu_on Murray.S, 1979 1 1 _1 1.19E+00 1.19E-05
Mamm_

_slve

1,3_m_nzene 1,_D_benzene Rat LOAEL _2 Repr_u_ion H_wo_ end 1 1 1 1.1_+_ 2_8E_1
_1_, _01

_4,6_uene 2_d_m_uene Mouse NOAEL 10 Uvehenema Fure__ _. 1984 1 1 _1 1_3E+00 1_3E.02

2,4-_rotoluene 2_uene Rat NOeL _9 Decma_d _ w_g_ Lee_ _., 1985 1 1 _1 1.19E+00_01

_ino_,_ 2_no_- Mouse NOeL 9 Su_val USACHPPM,2001 1 1 0.1 1_3E+00 _23E+01
_uene D_m_luene

_xah_rml,3,5-trinit_Hexah_rml,3,5-tdni_m • Rat NOAEL 2_3 Gm_h _li_ _ _ _ 1 1 0.1 1.19E+00325E+01
l_d_ine _D_ 1_td_ne _D_

HMX HMX Mouse NOAEL 3.9 Mo_ EvemEand 1 1 _1 1_3E+00 4_0E+01
Maddock1985

_o_an_

_timony A_mony Vadous NOeL _059 Re_u_on, gm_ andsu_v_ EPA,_ 1 1 0.1 I_0E+00 _90E_1
Mamma_

Be_m _m Vadous NOAEL _532 Re_u_on, gm_ andsu_v_ EPA,_ 1 1 0.1 I_0E+00 522E+00
Mamma_

C_um C_um Vadous NOAEL _77 Re_u_on, gm_ andsu_v_ EP_ 2005 1 1 _1 I_0E+00 _70E+00
Mamma_

. Cop_r . Cop_r Mouse NOAEL Z67 seve_ e_s werem_d _m Podnoand_hem, 1 1 _1 1_3E+00 2X4E.01
_mune ms.rise ex_dmen_ = 1991
doses_1_ _e noe_ doseof
2_67 mg_g_a_

Lead Lead Vadous NOAEL 4.7 Repmdu_on,gm_, andsu_val EPA,2005 1 1 0.1 I_0E+00 4XOE+01
Mamma_

Memu_ M_cu_ R_ NOAEL _25 No adve_e mpmdu_e _ Khemand 1 1 0.1 1_9E+00 2_7E+00
developme_ e_c_ _ rots _va, 1973
ex_sed _ me_mer_ for 1_
da_
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Table H 5-7. LOAEL-BasedToxicityReferenceValuesforLong-TailedWeasel Page22
Chem_ Taxonom_ Endp_nt Al_m_dc L-TRV

Endpdnt Dosage Ex_apo- Ex_apo- Extrapo- A_ust- (mg_g-
COPEC Su_og_e Chemical Te_ Spedes Type (mg_g_a_ Effe_ or Measu_me_ Endp_nt Re_rence laUon _on _on ment dan

N_k_ N_kel Rat NOAEL _133 _cmase _ numberof pupsborn Smi_ _ al., 1993 1 1 0.1 1.16E.00 1.55E.00
deador d_ng showyafter_h
duringG2

Pem_o_ Pem_om_ Rat NOAEL _64 Su_ival USACHPPM,2005 1 1 0.1 I_0E.00 6_0E.00

S_e_um S_en_m Mouse NOAEL 0_5 Nohepa_c_ons Ha_ _ _. 1966 1 1 0.1 1_1E+00 5_7E_1

_er Silver Rat LOAEL 89 Ven_cularhype_mphy Olco_ 1950 1 1 1 1.19E+00 1_6E+02

ThrUm Theism Rat NOAEL 0_8 Noh_r _ss Down_et _. 1960 1 1 0.1 1_7E+00 _16E.00

_nc _nc Mouse NOAEL _6 Cellu_rchanges_ pancreasand Aughey_ al., 1977 1 1 0.1 1_2E+00 9.76E+01
admn_ co_ax

PAH Group1

_M_h_naph_ene Naph_ene Rat NOAEL 50 Reproductive Navaho_ _., 1991 1 1 0.1 1_7E+00 _86E.02

Nap_ha_ne Nap_h_ene Rat NOAEL 50 Repmdu_ive Navarre_ al., 1991 1 1 0.1 1A7E+00 _86E+02

Phth_e Es_

B_ _-ethylhexyl) B_ _thylhexyl) Rat LOAEL 200 Slowedg_wth; noeffe_ on Caterer _ al., 1 1 1 1.19E+00 2_8E+02
p_h_a_ ph_e mo_i_, lifeexpe_ancy,or 1953

reproduction

_-mbu_lph_a_ Dkmbu_lph_a_ Mouse NOAEL 550 Reproduction Lamb_ al., 1987 1 1 0.1 1_3E+00 _64E+03

Sem_a_e Organ_ Compound

N-Ni_osodiphen_amineN-Ni_osodiphenylamine Rat LOAEL 200 Renal N_, 1979 1 1 1 1.19E+00_38E+02

Volati_ O_a_c Compound

Ace_ne Ac_one Rat LOAEL 500 Uv_ and_dney damage EP_ 1986 1 1 1 1.19E+00524E+02

Emp_ cells_dica_ _ no_ da_ wereava_ab__r _e COPECor a suita_esurmga_.
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Table H 5-8. LOAEL-BasedToxicityReferenceValuesforBirds Pa9el2
Concen_aticn Che_cal Taxonom'cEndp_ _lcmetric L-TRV

Endp_ _ Feed Dosage E_mp_ E_mp_ Extrap_ Adjustment (mg_
COPEC Su_og_e Che_cal Te_ Specks Type (m_kg) (m_kg_a_ Effe_ _ MeasurementEndpoi_ Re_mnce _on latin lation da_

BTEX

X_enes,Total X_ene_ Total Mouse NOAEL N_Av_able 2.06E+00 F_ we_hts/malformations Ma_s _. 1982 1 10 _1 I_0E+00 Z06E+00

Ex_o_ve

1,3-_obenzene 1,3-_trobenzene Red-winged LD50 422 420E+01 Mo_al_ Scha_r _ _., 1983 1 1 50 I_0E+00 8AOE_I
B_ck_

2A,_Trin_mt_uene 2_Td_otoluene Northern NOAEL N_Ava_e 7_0E_1 Mortal_ Gog_ _ _, 2000 1 1 0.1 I_0E+00 _00E+00
Bobwhite

2,4-_nitmtoluene 2,4-D_mtoluene Birds LOAEL 0 120E+00 Decreasedbodywe_ USACHPPM,2006 1 1 1 I_0E+00 1.30E+00

2-Amino-4,6- 2_Td_otoluene Northern NOAEL N_Av_a_e 7_0E_1 Mortal_ Gog_ _al., 2000 1 1 _1 I_0E+00 _00E+00
D_mtoluene Bobw_

Hexahydrml,3,_ Hexahydrml,3,_ Quag NOAEL 0 8.14E.00 Eggprodu_on S_ce _ _, 20_ 1 1 0.1 1.00E+00 8.14E+01
_nitm-1,3,5-tdazine _nitm-1,3,_tdazine
(RD_ (RD_

HMX HMX Mouse NOAEL 0 _00E+01 Mortal_ Evem_and Maddock 1 10 0.1 I_0E+00 _00E+01
1985

_o_a_c

An_mony An_mony Vadous NOAEL N_Av_a_e _90E_2 Reprodu_on,growth,andsu_val EP_ 2005 1 10 _1 I_0E+00 _90E_2
Mamma_

Be_m Be_m Va_ous NOAEL N_Av_able 5_2E_1 Rep_ductio_growth,andsu_val EPA,2005 1 10 _1 I_0E+00 _32E_1
Mamma_

Cadm_m Cad_um Va_ous NOAEL NotAvailable 1_7E+00 Reprodu_on,gmwt_ andsuwival EPA, 2005 1 1 _1 I_0E+00 1A7E+01

Copper Copper Ch_ks NOAEL N_ Ava_e _30E+00 Noeffe_ onw_g_ g_n Now_ and_hem, 1 1 _1 I_0E+00 2.30E+01
1974

Lead Lead Vadous NOAEL NotAvailable 1_3E+00 Rep_du_on, g_wt_ andsuwival EPA, 2005 1 1 0.1 I_0E+00 1_3E+01

Memu_ Me_u_ M_ Duck NOAEL NotAvailable _90E_2 Repmdu_on EPA-Gre_Lakes, ,1 1 0.1 I_0E+00 3_0E_1
H_nz 197_ 1975,
197_ 1979

N_kel N_kel M_ Duc_g NOAEL NotAvailable 128E+00 Noeffe_ on _emomandedema_ C_n andPaffo_, 1 1 0.1 I_0E+00 1.38E+01
toeand_g join_ 1981

Pemhbm_ Perch_m_ JapaneseQuail NOAEL NotAv_able I_0E+00 Growth McNabb_. 2004 1 1 0.1 I_0E+00 120E+01

S_en_m S_en_m M_ Duck NOAEL N_ Ava_e 220E_1 Foodconsumption,growth,mortali_ H_nz _ _. 1988 1 1 _1 I_0E+00 _30E+00

Sider Silver R_ LOAEL 0 _90E+01 Ventdcularhype_ophy _co_ 1950 1 10 1 I_0E+00 830E+00

Theism Th_um Qua_ LOAEL 29_ Z56E+00 * De_h Sha_ 1933 1 1 1 I_0E+00 Z56E+00

_nc _nc M_ Duck NOAEL N_Av_able 1_2E+01 Bodywe_ht,reproductiveand GasawayandBu_ 1 1 0.1 I_0E.00 1.72E+02
pancreaticeffec_ 1972

• PAH Group 1

_M_h_nap_h_ene Phenan_mne Mal_ Duck LOAEL 4000 2.25E+02 * In.eased liverweig_ and_ood _ero 1987 1 1 1 I_0E+00 Z25E+02
flow_ I_er

Nap_h_ene Phena_hmne MaI_N Duck LOAEL 4000 Z25E+02 * IncreasedI_er we_ and_ood _er, 1987 1 1 1 I_0E+00 Z25E+02
flow_ I_er

P_h_e Es_m

B_hexyl) _s_thylhe_l) ...... RingedDove NOAEL N_Ava_e--_E_0-- Reproduction - P--eaka_1974 1 1 0.1 I_CE_00 1.10E+01
p_halate ph_alate
Di-n_u_lp_hal_e _m_u_ph_alate RingedDove NOAEL NotAv_able 1AOE_I Repmdu_bn PeakalL1974 1 1 0.1 I_0E+00 1.10E+00
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Table H 5-8. LOAEL-BasedToxicityReferenceValuesforBirds P_e2_2
_n_n_n C_l _c E_p_ _lom_ _TRV

Endp_ _ Feed Dodge Extmpm E_mpm E_apo- Adjustme_ (mg_
COPEC SuE_e C_l _ S_s _ (m_) (m_a_ E_ _ Me_ureme_ _d_ Re_mnce _n _on _n da_

_ Org_ Com_d

N_i_di_mine N_i_a_ R_ NOAEL 0 Z00E+02 Renal NCI, 1979 1 10 0.1 I_0E+00 2_0E+02

V_ O_ Com_d

Ac_one A_ R_ NOAEL 0 1_0E+02 L_er and_dney damage EP_ 1986 1 10 0.1 I_0E+00 1_0E+02

* = D_e _u_d from_n_ _ _ _ _db_ _ _e _
Em_y _1_ ind_ that_ toxic_ _ were available_r _e COPEC_ a _ble _g_
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AttachmentH 6-3. Comparisonof MaximumReI ortingLimitsto EcologicalScreenin_lValuesfor Lower LevelTrophicOrganisms
N_ of Is Max Repoding

D_e_ed TotalN_ cf % Dete_ed Mi_mum Ma_mum ORNLSoil UmR>ORNLSoil
Compound Samp_s Sam_es Sam_es Unde_cted Unde_c_d Uni_ Benchmark_) Benchmark?

VOCs

11,1,1_-Tekach_methane 0 1 0% 1100 1100 u_kg DG
1,1,1-Tdch_m_hane 0 168 0% 4A 6100 u_kg DG
1,1,2,2-Te_ach_methane 0 168 0% 4A 6100 u_kg DG
1,1,2-Trich_ro-1_-Td_uoro_hane 0 1 0% 1100 1100 u_kg DG
1,1,2-Tdch_m_hane 0 168 0% 4A 6100 u_kg DG
1,1-D_h_ro_hane 0 168 0% 4_ 6100 u_kg DG
1,1-_ch_ro_hene 0 168 0% 4A 6100 u_kg DG
11,2-_ch_m_hane 0 161 0% 4A 6100 u_kg DG
1,2-_ch_mpmpane 0 168 0% 4A 6100 u_kg 700000 No
1,2-Dich_mtetmfluome_ane 0 1 0% 1100 1100 u_kg DG
2-B_anone 2 167 1% 8.6 .120000 u_kg DG
2-Hexanone 7 168 4% 4.8 61000 u_kg DG
4-Me_yl-2-Pen_none 1 168 1% 4.8 61000 u_kg DG
Ac_one 5 131 4% 88 120000 u_kg DG
Benzene 3 168 2% 4.4 1100 u_kg 500= Yes
Bmmodich_mm_hane 0 168 0% 4.4 6100 u_kg DG
Bromo_rm 0 168 0% 4A 6100 u_kg DG
Bmmome_ane 0 168 0% 4.4 6100 u_kg DG
B_an_ _Me_ox_2-Me_- 0 1 0% 1I00 1100 u_kg DG
Ca_on D_u_de 0 168 0% 4.4 6100 u_kg DG
Ca_on Tetrachloride 0 168 0% 4.4 6100 u_kg DG
Ch_robenzene 0 168 0% 4A 6100 u_kg 40000 No
Ch_m_bromom_hane 0 168 0% 4.4 6100 u_kg DG
Ch_me_ane 0 168 0% 4.4 6100 u_kg DG
Ch_m_rm 11 168 7% 0.6 6100 u_kg DG
Ch_mm_hane 0 168 0% 4A 6100 u_kg 40000 No
Ci_l,2-_ch_m_hene 0 168 0% 4_ 6100 u_kg DG
Cis-l,_Dich_mpmpene 0 168 0% 4.4 6100 u_kg DG
_ch_m_fluomm_hane 0 1 0% 1100 1100 u_kg DG
Diisopmp_E_er 0 1 0% 1100 1100 u_kg DG
Eth_benzene 3 168 2% 4.4 6000 u_kg 1200= Yes
M_h_ Te_-Bu_l E_er 0 1 0% 1100 1100 u_kg DG
M_h_ene Ch_dde 0 168 0% 4.4 6100 u_kg DG
Propane,2-E_ox_M_h_- 0 1 0% . 1100 1100 u_kg DG
St_ene 0 168 0% 4.4 6100 u_kg 300000 No
Te_-Bu_l Alcohol 0 1 0% 4400 4400 u_kg DG
Tetmch_m_hene 1 168 1% 4.4 6100 u_kg DG



AttachmentH 6-3. Comparisonof MaximumRe o_in_ Lim_sto EcologicalScreenin Valuesfor LowerLevel Tro _nisms
No. of _ Max Repoding

Detecled To_l N_ of % D_ected Mi_mum Ma_mum ORNL S_I Um_>ORNL S_I

Compound Sam_es Sam_es Sam_es UndHected Undetec_d Un_s Benchmark_) Benchmark?
Toluene 24 168 14% 4.5 6000 u_kg 800 _ Yes
Tot_ Xylenes 3 168 2% 4.6 18000 u_kg 1000= Yes
TmnP1,2-_ch_m_hene 0 168 0% 4A 6100 u_kg DG
TmnP1,3-_ch_mpmpene 0 168 0% 4A 6100 u_kg DG
Tdch_me_ene 0 168 0% 4A 6100 u_kg DG
Tdch_fluomm_hane 0 1 0% 1100 1100 u_kg DG
_n_ Ch_dde 0 168 0% 4A 6100 u_kg DG

SVOCs

1_-T_ch_mbenzene 0 143 0% 350 120000 u_kg 20000 Yes
l_-_ch_mbenzene 0 143 0% 350 120000 u_kg DG
1,3-_ch_mbenzene 0 143 0% 350 120000 u_kg DG
1_-_ch_mbenzene 0 143 0% 350 120000 u_kg 20000 Yes
2_,_Trichlorophenol 0 143 0% 350 120000 u_kg 4000 Yes
2,4_-Trichlorophen_ 0 143 0% 350 120000 u_kg 10000 Yes
2,4-_ch_mphen_ 0 143 0% 350 120000 u_kg DG
2,4-_methylphen_ 0 143 0% 350 120000 u_kg DG
2.4-_nitmphen_ 0 143 0% 1700 610000 u_kg 20000 Yes
2-Ch_mnap_ha_ne 0 143 0% 350 120000 u_kg DG
2-Ch_mphen_ 0 143 0% 350 120000 u_kg DG
_Me_naph_ene 3 143 2% 350 120000 u_kg DG
_Me_phen_ 0 143 0% 350 120000 u_kg DG
_N_ma_line 0 143 0% 1700 610000 ug/kg DG
_N_mphen_ 0 143 0% 350 120000 u_kg DG
_-Dich_mben_ne 0 143 0% 350 120000 u_kg DG
_N_ma_line 0 143 0% 1700 610000 ug/kg DG
4,6-_nitro-2-M_hylphen_ 0 143 0% 1700 610000 ug/kg DG
4-Bmmophen_Phen_E_er 0 143 0% 350 120000 u_kg DG
4-Ch_ro-3-M_hylphend 0 143 0% 350 120000 u_kg DG
4-Ch_manil_e 0 143 0% 690 240000 ug/kg DG
4-Ch_mphen_Phen_E_er 0 143 0% 350 120000 u_kg DG
4oMe_phend 0 143 0% 350 120000 u_kg DG
4-N_manil_e 0 143 0% ' 1700 610000 ug/kg DG
4-N_r_phend 0 143 0% 1700 610000 ug/kg 7000 Yes
Acenap_hene 0 143 0% 350 120000 u_kg 20000 Yes
Acenap_h_ene 0 143 0% 350 120000 u_kg DG
An_cene 0 143 0% 350 120000 u_kg DG
Benz(A)An_mcene 0 143 0% 350 120000 u_kg DG
Benzo(A)Pymne 0 143 0% 26 6100 u_kg DG



AttachmentH 6-3. Comparisonof MaximumRe o_in9 UmRsto EcologicalScreenin Valuesfor LowerLevelTro anisms
No. of Is Max RepoSing

D_ected Total N_ cf % Detected Mi_mum Ma_mum ORNLS_l UmR>ORNLS_I

Compound Sam_es Sam_es Samp_s Unde_cted Undetected Unita Benchmark_) Benchmark?
Benzo(B)Ruo_n_ene 0 143 0% 350 120000 u_kg DG -
Benzo(G,H,I)Pewlene 0 143 0% 350 120000 u_kg DG
Benzo(K)Ruomn_ene 0 143 0% 350 120000 u_kg DG -
Bis(2-CHoro-l-Me_hyl)E_er 0 143 0% 510 120000 u_kg DG -
Bis(2-Chloroe_oxy)Me_ane 0 143 0% 510 120000 u_kg DG -
Bis(2-Ch_me_yl)Ether 0 143 0% 170 40000 ug_g DG -
Bis(2-Ethylhexyl)Ph_alate 6 143 4% 510 120000 u_kg DG -
B_ Benz_P_ha_ 0 143 0% 350 120000 u_kg DG -
Ca_az_e 0 143 0% 350 120000 u_kg DG -
Chwsene 0 143 0% 350 120000 u_kg DG -
Dibenz(A,H)An_mcene 0 143 0% 37 8800 u_kg DG
Dibenz_umn 0 143 0% 350 120000 u_kg DG
Di_h_ Ph_a_ 4 143 3% 350 120000 u_kg 100000 Yes
Dim_h_ Ph_e 0 143 0% 350 120000 u_kg 200000 No
Di-N-ButylPh_alate 12 143 8% 350 120000 u_kg 200000 No
Di-N-OctylPh_ala_ 0 143 0% 350 120000 u_kg DG
Ruom_hene 1 143 1% 350 120000 u_kg 37000" Yes
Ruomne 0 143 0% 350 120000 u_kg 30000 Yes
HexacHombenzene 1 143 1% 350 120000 u_kg DG
Hexac_omb_ad_ne 0 143 0% 350 120000 u_kg DG
Hexac_omcydopen_d_ne 0 143 0% 1700 610000 u_kg 10000 Yes
Hexach_m_hane 0 143 0% 350 120000 u_kg DG
Inden_l,2,_Cd)Pymne 0 143 0% 350 120000 u_kg DG
_ophomne 0 143 0% 350 120000 u_kg DG
Naph_a_ne 3 143 2% 350 120000 u_kg 20000" Yes
N-N_msmDkN-Pmp_amine 0 143 0% 46 11000 u_kg 20000 No
N-Nitmsod_hen_amine 6 143 4% 350 120000 u_kg 20000 Yes
Pen_ch_mphen_ 0 143 0% 1700 420000 u_kg 5000 z Yes
Phena_hmne 0 143 0% 350 120000 u_kg DG
Phenol 15 143 10% 350 120000 u_kg 30000 Yes
Pymne 0 143 0% 350 120000 u_kg DG

Ex_os_es
1,_Trinitrobenzene 0 144 0% 200 270 ug_g DG
1,_nRmbenzene 1 144 1% 200 270 u_kg DG
2A_-Tdn_rot_uene 2 144 1% 200 270 u_kg 30000 No
2,4-_nitrotoluene 6 147 4% 200 270 u_kg DG
_nitrotoluene 1 145 1% 200 270 u_kg DG
2-Amino-4,6-Dinitrotoluene 1 144 1% 200 270 u_kg 80000 No



AttachmentH 6-3. Comparisonof MaximumRe o_in_ LimEsto EcologicalScreenin Valuesfor LowerLevelTro anisms
N_ of Is Max RepoSing

Detected Total No.of % Dete_ed M_imum Ma_mum ORNL S_I Umit>ORNLS_I

Compound Sam_es Sam_es Sam_es Undetected Undetected Units Benchmark_| Benchmark?
_N_ene 0 144 0% 200 270 ug/kg DG -
_N_m_ene 0 144 0% 200 270 u_kg DG -
4-Amino-_6-Di_trotoluene 1 144 1% 200 270 ug/kg DG -
_N_m_ene 0 144 0% 200 270 u_kg DG -
Hexahydro-l_-Trinitro-l_,_Triazine 5 144 3% 200 270 ug/kg 46700 NO
M_hyl-2_-T_n_mphen_nitmmine 0 144 0% 200 270 ug/kg DG -
N_obenzene 0 144 0% 200 270 ug/kg DG -
O_ahydro-1,3,5,7-Te_an_ro-1,3,5,7-
Tetrazocine 1 144 1% 200 270 ug/kg 15600 No

General Chemistw
Perch_m_ 12 166 7% 20 44 ug/kg DG -

Me_

_uminum 143 143 100% mg/kg 50 RS
/_n_mony 5 143 3% 0_95 25 mg/kg 78z No
/_u'se_c 99 143 69% 0,18 35 mg/kg 18z Yes
_adum 143 143 100% mg/kg 330_ RS
Be_ll_m 104 143 73% 0_ 19 24 mg/kg 40z No
Cadmium 87 143 61% 0_067 0.24 mg/kg 32= No
C_um 143 143 100% mg/kg DG RS
Chmm_m 143 143 100% mg/kg 0A RS
CobaR 142 143 99% 59 59 mg/kg 13_ Yes
Copper 128 143 90% 0.26 3.5 mg/kg 50 No
Inn 143 143 100% mg/kg 200 RS
Lead 142 143 99% 1.2 1.2 mg/kg 110= No
Magne_um 143 143 100% mg/kg DG RS
Manganese 142 143 99% 80_ 80_ m_kg 500 No
N_k_ 141 143 99% 0.42 0A6 mg/kg 30 No
P_as_um 143 143 100% mg/kg DG RS
S_e_um 12 143 8% 0.1 35 mg/kg 1 Yes
Sgver 2 143 1% 0.12 2.5 mg/kg 2 Yes
Sodom 47 143 33% 11.9 470 mg/kg DG
Theism 2 143 1% 0_77 47 mg/kg 1 Yes
Vanad_m 143 143 100% mg/kg 2 RS
_nc 143 143 100% mg/kg 50 RS
Memuw 117 143 82% 0_063 0.22 mg/kg 0.1 Yes

D_ns

1_,9-O_ach_md_enzo_n 9 13 69% 0_889 1.5 ng/kg DG
1,2,3A_X_,9-O_ach_md_enzmP-_o_n 9 13 69% 1.54 4.6 ng/kg DG



AttachmentH 6-3. Comparisonof MaximumReFo_in_ Limitsto Ecolo_ic_ Screenin Valuesfor LowerLevelTro anisms
No. of _ Max Repo_ng

D_e_ed To_l N_ of % DHe_ed Mi_mum Ma_mum ORNLSoil UmR>ORNLS_I

Compound Sam_es Sam_es Sam_es Underfed Und_ec_d Un_s Benchmark_ Benchma_?
1,2,3_,6,7,_Hep_ch_benzo_n 10 13 77% 0.138 0.5 n_ DG
1,2,3_,6,7,_Hep_ch_m_benz_D_n 9 13 69% 0.396 0.8 n_ DG
1,2,_4_,8,_Hep_ch_benzo_mn 7 13 54% 0.0477 0.8 n_ DG
l_,_Hexach_m_benzo_mn 9 13 69% 0.0422 0.636 n_kg DG
l_,_4_,_Hexach_m_benz_o_n 7 13 54% 0.0415 0.6 n_kg DG
l_,_7_-Hexach_m_benzo_mn 9 13 69% 02 0.529 n_kg DG
l_,_6,7,_Hexach_m_benz_o_n 8 13 62% 0.0438 0.6 n_kg DG
l_,_8_-Hexach_m_benzo_mn 7 13 54% 0.0368 0A n_kg DG
l_,3,_Hexac_om_benz_P-_o_n 8 13 62% 0.0393 0.5 n_kg DG
l_,_Pe_ach_md_enzo_n 9 13 69% 0262 0_ n_ DG
l_,_Pe_ac_omd_enzmP-D_n 7 13 54% 0.0337 03 n_kg DG
_3_-Hexach_m_benzo_mn 8 13 62% 0.0335 0.3 n_kg DG
_3,4,_Pen_c_omd_enzo_mn 7 13 54% 0.0367 0A n_ DG
2,3,7,8oTetrach_mdibenzo_ran 9 13 69% 0.0464 0.3 n_ DG
2,3,7,8-Tetrach_mdibenzm_Dioxin 5 13 38% 0.0556 0.5 n_kg DG
Hep_ch_m_benzo_mns 9 13 69% 0_64917 0.6 n_kg DG
He_ach_m_benzm_o_ns 9 13 69% 0.64 0.946 n_kg DG
Hexac_om_benzo_mns 11 13 85% 0.262417 0.3 n_kg DG
Hexach_m_benzmP-D_ns 9 13 69% 0.313179 0.5 n_kg DG
Pen_c_omdibenzo_ns 8 13 62% 0_77 0.3 n_ DG
Pen_chlorodibenzo-P-Dioxins 7 13 54% 0299015 0.6 n_kg DG
Tetrachlomdibenzo_mns 8 13 62% 0.046426 0.3 n_kg DG
Tetrachlom_benzm_oxins 7 13 54% 02 0.5 n_ DG
Total_8_CDD - Bird 13 13 100% ng_g DG
Total_3,7,_TCDD - HumaNMamm_ 13 13 100% n_ DG
N_es:

(1) The_ _ _e _a_ s_eeningva_es _oymson _ _., 1997a)orsoilinvedebrates_eeningvalue(Efroymson_ al., 1997_.
(2) EcoSSLs_P_, 2005)
_) Canad_nCoun_l_ M_m _e En_mnme_, 1999
_) JensenandSve_ 2003
DG-Scme_ng cd_a n_ av_
RS-Repo_ng lim_su_ent, 100peme_ detecton.



At_chment H 64. Comparisonof Ma_mum De_c_ons inSurface Soil to EcologicalScreeningValuesfor LowerTroph_ O_an_ms

N_ of Is Max
Dete_ed To_IN_ of % D_ected Mi_mum Ma_mum ORNLS_I Detec.on>ORNLSo_

Compound Samp_s Sam_es Sam_es Detect De_ct UnRs 95%UCL Benchmark_) Benchmark?
VOCs

2-B_anone 2 167 1% 6 9 ug_g DG
2-Hexanone 7 168 4% 24 50 u_kg DG
4-Me_yl-_Pen_none 1 168 1% 2 2 u_kg DG
Ace_ne 5 131 4% 12 8700 u_kg DG
Benzene 3 168 2% 36 610 u_kg 500 _ Yes
C_om_rm 11 168 7% 0.5 2.2 u_kg 407A14 DG
Eth_benzene 3 168 2% 530 14000 u_kg 1200= Yes
Tetrachlom_hene 1 168 1% 2 2 u_kg DG
Toluene 24 168 14% 0.3 41000 u_kg 1830.281 800 _ Yes
Tot_ Xylenes 3 168 2% 5400 98000 u_kg 1000_ Yes

SVOCs

_Me_nap_ha_ne 3 143 2% 18000 270000 ug/kg DG
_2-E_hex_)P_h_a_ 6 143 4% 73 420 u_kg DG
_h_ Ph_alate 4 143 3% 72 250 u_kg 100000 No
Di-N-B_ P_h_e 12 143 8% 69 307000 u_kg 22134.857 200000 Yes
Ruom_hene 1 143 1% 38 38 u_kg 37000" No
Hexach_mbenzene 1 143 1% 220 220 u_kg DG
Naph_a_ne 3 143 2% 9900 128000 u_kg 20000" Yes
N-N_msod_hen_amine 6 143 4% 1300 66700 u_kg 20000 Yes
Phen_ 15 143 10% 83 1200 u_kg 7486.104 30000 No

Ex_os_es
1,_Din_mbenzene 1 144 1% 630 630 u_kg DG
_4_-Td_trotoluene 2 144 1% 278 7860 u_kg 30_00 No
2,4-Dinitrotoluene 6 147 4% 120 7000 u_kg DG
_6-Dinitmt_uene 1 145 1% 44 44 u_kg DG
_Amino-4,6-Dinitmtoluene 1 144 1% 310 310 u_kg 80000 No
4-Aminm_6-Dinitrot_uene 1 144 1% 228 228 u_kg DG
Hexahydrm1,_Trinitro- 1,3,_Triazine 5 144 3% 650 14000 u_kg 46700 No
Octahydro-1,3,5,7-Tetran_ro-1,3,_7-
Tetrazocine 1 " 144 1% 1400 1400 u_kg 15600 No

GeneralChemi_ry
Perch_ra_ 12 166 7% 29 1600 u_kg 87.632 DG

Meta_

_um_um 143 143 100% 904 190000 m_kg 13751.680 50 Yes
An_mony 5 143 3% 1 103 mg_g 78_ Yes
Arsenic 99 143 69% 0.15 12A mg_g 2.851 18_ No



_chment H 64. Comparison_ Ma_mum D_ec_ons in Su_ace Soil_ Ec_og_ ScreeningValu_ _r Low_ Tmpffic O_a_sms.

N_ of Is Max
D_e_ed Total N_ of % D_ected i Mi_mum Ma_mum ORNLS_l DetecUon>ORNLS_I

Compound Sam_es Sam_es Sam_es De_ct De_ UnRs 95% UCL Benchmark_ Benchmark?
Badum 143 143 100% 21.3 537 m_kg 77.271 330" Yes
BewIl_m 104 143 73% 0.047 1.1 m_kg 1.302 40z No
Cadmium 87 143 61% 0.0073 156 m_kg _158 32_ Yes
C_um 143 143 100% 677 71000 m_kg 8910.836 DG -
Chmm_m 143 143 100% 0.77 171 m_kg 6_93 0A Yes
CobaR 142 143 99% 0.23 6_ mg_g 4.154 13_ No
Copper 128 143 90% 0.38 16700 mg_g 862.020 50 Yes
Iron 143 143 100% 697 19900 m_kg 5963_30 200 Yes
Lead 142 143 99% 028 1580 m_kg 93.307 110= Yes
Magne_um 143 143 100% 239 8340 m_kg 2772.155 DG -
Manganese 142 143 99% 13.5 711 m_kg 104_88 500 Yes
N_kel 141 143 99% 0A 112 m_kg 12.507 30 Yes
P_as_um 143 143 100% 111 7940 m_kg 123_180 DG -
S_e_um 12 143 8% 0.16 4.7 m_kg 2.119 1 Yes
Silver 2 143 1% 1.9 5.8 mg_g 2 Yes
Sodium 47 143 33% 7.2 8760 m_kg 671.576 DG -
Theism 2 143 1% 0.2 152 mg_g 1 Yes
Vanadium 143 143 100% 1.8 60.9 m_kg 14.723 2 Yes
_nc 143 143 100°/_ 1.9 29100 m_kg 1555.100 50 Yes
Memuw 117 143 82% 0.0062 7.1 mg_g 0.507 0.1 Yes

D_ns

1_,_8_-O_ach_m_benzo_mn 9 13 69% 0.905 45.9 n_kg DG -

l_,_4_X_-O_ach_m_benzo-P-_o_n 9 13 69% 16.31 1740 n_kg DG -
1,2,3A,6,_8-Hep_chbm_benzo_mn 10 13 77% 0.101 29.1 n_kg DG -
1,2,3_,6,7,8-Hep_chlorod_enzo-P-_oxin 9 13 _9% 2.3 244 n_kg DG -
1,2,3,4,7,8,9-Heptachlorodibenzofuran 7 13 54% 0_568 2.39 n_kg DG -
l_,7,8-Hexach_m_benzo_mn 9 13 69% 0.0472 9.91 n_kg DG -
1,2,3_,7,8-Hexach_m_benzo-P-Dio_n 7 13 54% 0.0597 7.;6 n_kg DG
l_,_8-Hexach_m_b_nzo_mn 9 . 13 69%. 0.044 8.22 n_kg DG
1,2,3,6,_8-Hexach_md_enzo-P-Dio_n 8 13 _2% 0.143 40.5 n_kg DG
l_,_9-Hexach_m_benzo_mn 7 13 54% 0.06 2.88 n_kg DG
1,2,_9-Hexach_m_benzo-P-Dio_n 8 13 _2% 0.0711 26_ n_kg DG
1,2,3,7,8-Pentachlorodibenzo_ran 9 13 69% 0_346 7X n_kg DG
1,2,3,7,8-Pentachlorodibenzo-P-Dio_n 7 13 54% 0.0506 6A n_kg DG
2_X_-Hexach_m_benzo_mn 8 13 62% 0.0546 13.5 n_kg DG
2_,4,_Pen_ch_m_benzo_ran 7 13 54% 0_482 13.7 n_kg DG



_m_t H 64. Comparison_ Ma_mum D_ec_ons inSu_a_ Soil_ EcologicalSc_e_ng V_ues _r LowerTmph_ O_an_ms

N_ of _ Max
Detected TotalN_ of % D_ected Mi_mum Ma_mum ORNLS_I Detection>ORNLSol

Compound Sam_es Sam_es Sam_es De_ De_ct Unl_ ' 95% UCL Benchmark_) Benchmark?
_3,_8-Tetrachlom_benzofumn 9 13 69% 0_581 11.5 n_kg DG
2,3,7,8-Tetrachlorodibenzo-P-Dioxin 5 13 38% 0.0727 2.51 ng/kg DG
He_ach_m_benzo_mns 9 13 69% 1,168 47.3 n_kg DG
He_ach_mdibenzo-P-_o_ns 9 13 69% 2.3 448 ng_g DG
Hexach_m_benzo_mns 11 13 85% 0.044 97.5 n_kg 39.949 DG
Hexac_omdibenzo-P-_o_ns 9 13 69% 0.363 313 n_kg DG
Pe_ach_md_enzo_mns 8 13 62% 0.107 148 n_kg, DG
Pen_ch_m_benz_P-D_ns 7 13 54% 0209636 55 n_kg DG
T_c_om_benzo_ns 8 13 62% 0.058096 249 n_kg DG
T_mc_om_benzo-P-D_ns 7 13 54% 0.167701 43A n_kg DG
Total_TCDD - Bi_ 13 13 100% _1 39.3 n_kg 12.834 DG
Tot_ 2,3,7,8-TCDD- HumaNMamm_ 13 13 100% 0.1 23.7 n_kg 6.731 DG -

Notes:

(1) The_sserof _a_ scmen_gv_ue (Effoymsonetal., 1997a)orsoilinve_ebm_s_ee_ng va_e (Efroymson_ _., 1997b_
_) EcoSSLs(EPA,200_.
_) Canad_nCouncilof Mini_emof_e En_mnment,1999
_) JensenandSve_ 2003
DG-Scme_ng c_eda notavaila_



Attachment H-7
C_cu_on of Tier.I, Step 2 HQ Values for Wildlife



AttachmentH 7-1. OrnateShrewSoil Pathway,EODSite 1, Tier 1 Screen

Exposure Soil Plant Inve_ebrate Ingestion S_e Use
Concentra_on Ingestion Ingestion Inges_on Sum TRV Factor

Chemic_ (mg/kg) (mg/kg-day) (mglkg-day) (mg/kg-day) (mg/kg-day) (mglkg-day) HQ

Benzene 6.10E-01 5_8E-03 0.00E+00 1A8E+00 1AGE+00 2.91E+01 5E_2 1

E_benzene 1AOE+01 1.35E-01 0.00E+00 4.17E+01 4.19E+01 1.24E+02 3E-01 1

To,one 4.10E+01 3_5E-01 0.00E+00 1.12E+02 1.12E+02 2o87E+01 4E+00 1

Xylene_Total 9.80E+01 9.44E-01 0.00E+00 3_7E+02 3.08E+02 2.32E+00 1E+02 1

2,3,7,_TCDD TEQ- Mamm_ 2.36E-05 2.28E-07 0.00E+00 3.74E-05 3_6E_5 128E_6 3E+01 1

1,3-Di_tmbenzene 6.30E-01 6.07E-03 0.00E+00 1_0E_1 1_6E_1 1_2E_2 2E+01 1

2A_-Tdnitmtoluene 7.86E+00 7_7E-02 0.00E+00 4.54E_1 5.30E-01 4_3E-01 1E+00 1

2,4-_otoluene 7_0E+00 6.75E-02 0_0E+00 2.16E+00 Z23E+00 4.99E+00 4E-01 1

2,6-_tmtoluene 4AOE_2 424E-04 0_0E+00 1_0E_2 1.05E_2 4.99E+00 2E-03 1

2-Amino-4,6-Dini_otoluene 3.10E_1 Z99E-03 0.00E+00 2A7E_1 2_0E-01 9_3E+00 3E_2 1

4-Amino-2,6-Dini_otoluene 228E_2 Z20E_4 0.00E+00 1_2E_2 1.84E-02 933E+00 2E_3 1

Hexahydro-1_,_niko-1 _,5-_azine 1AOE+01 125E-01 0.00E+00 5AOE_I 6.75E-01 3A9E+00 2E_1 1
(RDX)"

HMX 1AOE+00 125E-02 0.00E+00 &99E_3 225E-02 3.31E+00 7E_3 1
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Exposure Soil Plant Inve_ebrate Ingestion Site Use
Concentration Ingestion Ingestion Ingestion Sum TRV Factor

Chem_ (mg/kg) (mg/kg-day) (mg/kg-day) (mglkg-day) (mg/kg-day) (mglkg-day) HQ

Te_ach_m_hene 2,00E-03 1.93E-05 0_0E+00 5A5E_3 5A7E-03 5_2E_1 1E-02 1

Aluminum 1.90E+05 1.83E+03 0_0E+00 Z08E+04 226E+04 Z13E+00 1E+04 1

Antimony 1.03E+02 9,93E-01 0.00E+00 3_1 E+01 3A1E+01 _90E_2 6E+02 1

Ame_c 1_4E+01 1.19E-01 0.00E+00 4_9E_1 5.78E-01 1.04E+00 6E-01 1

Badum 5.37E+02 5.17E+00 0_0E+00 1_7E+01 2.09E+01 _18E+01 4E_1 1

Be_llium 1.10E.00 1.06E-02 0.00E+00 1.59E-02 2_5E-02 _32E_1 5E_2 1

Cadm_m 1.56E+02 1.50E+00 0.00E+00 1A7E+02 1A9E+02 _70E_1 2E+02 1

Chmm_m 1X1E+02 1_5E+00 0.00E+00 1_8E+01 1.85E+01 2AOE+00 8E+00 1

Cobaff 6_0E+00 6.36E-02 0.00E+00 2_9E_1 3.22E-01 7.33E+00 4E_2 1

Copp_ 1_7E+04 1.61E+02 0.00E+00 2_6E+03 Z92E+03 2.95E+00 1E+03 1

Lead 1_8E+03 1.52E+01 0.00E+00 9_5E+01 1.14E+02 4.70E+00 2E+01 1

Manganese 7.11E+02 6.85E+00 0.00E+00 126E+01 125E+01 1.51E+01 1E+00 1

Memu_ 7.10E+00 6.84E-02 0_0E+00 2.19E+00 2_6E+00 3_0E_1 7E+00 1

N_kel 1.12E+02 1.08E+00 0.00E+00 3_1E+01 3.92E+01 1_7E_1 2E+02 1
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Exposure Soil Plant Inve_ebrate Ingestion Site Use
Concentration _gestion Ingestion Ingestion Sum TRV Factor

Chem_ (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mglkg-day) HQ

Pemh_ I_0E+00 1.54E-02 0_0E+00 _14E_1 5.29E_1 6_0E_1 8E_1 1

S_e_um 4.70E+00 4.53E-02 0_0E+00 _27E_1 9_2E-01 5A6E_2 2E+01 1

S_ver _80E+00 5.59E-02 0.00E+00 3.81E+00 3.87E+00 1.14E+01 3E_1 1

TheiSm 1.52E+01 1A6E-01 0_0E+00 2.20E+00 Z34E+00 _55E_1 4E+00 1

Vana_um 6_9E+01 5_7E_1 0_0E+00 &22E_1 1ALE+00 4.16E+00 3E-01 1

_nc 2_1 E+04 2_0E+02 0_0E+00 8.00E+02 1.08E+03 1_5E+01 1E+02 1

_Me_naph_ene 2_0E+02 _60E+00 0_0E+00 3.14E+02 3.17E+02 6.30E+01 5E+00 1

Ruom_hene 3.80E-02 3_6E_4 0_0E+00 Z03E_2 2.06E-02 6.30E+01 3E-04 1

Naph_a_ne 1.28E+02 123E+00 0_0E+00 1.81E+02 1.82E+02 6.30E+01 3E+00 1

B_ _-ethylhex_) ph_a_ 420E-01 4_5E-03 0.00E+00 2.17E+01 2.17E+01 2.56E+01 8E-01 1

Di_h_ph_a_ 2.50E-01 2AIE_3 0_0E+00 1.09E+00 1_9E+00 5.06E+03 2E-04 1

Di-o_u_lp_ha_ 3.07E+02 2_6E+00 0_0E+00 1.86E+02 1_9E+02 6.07E+02 3E_1 1

Hexach_mbenzene 220E-01 2.12E-03 0_0E+00 1.07E+00 1_7E+00 2,56E+00 4E_1 1

N-Nitmsodiphenylamine 6_7E+01 6A3E_1 0_0E+00 5.83E+01 _89E+01 2.56E+01 2E+00 1

Tuesday,May30, 2006 Page 3 of 4



Exposu_ Soil Plant Inve_ebm_ _gestion S_e Use
Concentmton Ingestion _gestion Ingestion Sum TRV Factor

Chemic_ (m_kg) (m_kg_a_ (m_kg_a_ (m_kg_a_ (m_kg_a_ (m_kg_a_ HQ

Phen_ 120E+00 1.16E_2 0.00E+00 2_9E+00 Z10E+00 9.22E+02 2E_3 1

2-B_anone 9.00E-03 8_7E_5 0.00E+00 1.16E+01 1.16E+01 2.21E+02 5E_2 1

2-Hexanone 5.00E-02 4_2E-04 • 0.00E+00 922E-02 927E-02 5.11E+02 2E-04 1

4-M_hyl-_Pe_anone 2.00E-03 1_3E_5 0.00E+00 3_0E_3 3_2E_3 6.39E+01 6E_5 1

Ace_ne 8.70E+00 8_8E_2 0.00E+00 1_8E+01 1.09E+01 1.28E+01 9E_1 1

Ch_mform 2.15E-03 Z07E_5 0.00E+00 5_6E_3 _08E_3 1.92E+01 3E_4 1

N_e: _ank spa_ ind_es _suffi_e_ d_a av_e _ e_im_e _posum and HQva_.
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AttachmentH 7-2. DeerMouseSoil Pathway,EODSite 1, Tier 1 Screen

Exposure Soil Plant Inve_ebrate Ingestion Site
Concen_aton Ingestion Ingestion Ingestion Sum TRV Use

Chem_ (mg/kg) (mg/kg-da_ (mg/kg-da_ (m_kg-da_ (m_kg-day) (mg/kg_ay) HQ Factor

Benzene 6.10E-01 333E-03 333E+00 0.00E+00 334E+00 2.70E+01 1E-01 1

E_benzene 1_0E+01 8_7E_2 2.70E_1 0.00E+00 3_6E_1 1.15E+02 3E-03 1

T_uene 4.10E+01 2.51E-01 1.24E+02 0.00E+00 1.24E+02 2_7E+01 5E+00 1

X_ene_ Total 9.80E+01 6_0E-01 1_7E+02 0_0E+00 1.77E+02 2.15E+00 8E+01 1

2_,_TCDD TEQ- Mamm_ 2.36_05 1A5E_7 6.97_07 0.00E+00 8A1E_7 1.19E-06 7E_ 1 1

1,3-_obenzene 6.30_01 3.86_03 6A0_01 0_0E+00 6A4E_l 9_1E_3 7E+01 1

2_Hn_mtoluene 7.86E+00 4.81E_2 626E+00 0_0E+00 6A1E+00 4_0E_1 1E+01 1

2,4-_otoluene 7.00E+00 428E-02 4.91E+01 0_0E+00 4.92E+01 4.64E+00 1E+01 1

2,_otoluene 4.40E-02 2_9E-04 3.63E_1 0.00E+00 3_3E_I 4_4E+00 8E_2 1

2-Amino4,6-Dini_otoluene 3.10E-01 1_0E_3 2_4E+00 0.00E+00 2_5E+00 923E+00 3E_1 1

4-Am_2,6oDini_otoluene 2.28E-02 1AOE_4 1.82E_1 0_0E+00 1_2E_1 923E+00 2E-02 1

Hexahydro-1_,_ni_o_ ,3,_azine 1AOE+01 8.57E-02 1.15E+00 0.00E+00 1_4E+00 3_5E+00 4E-01 1
(RDX)

HMX 1AOE+00 8.57E-03 3_3E+01 0_0E+00 3.83E+01 3.08E+00 1E+01 1

Tekach_m_hene 2.00_03 122E_5 6_2E_3 0_0E+00 6_3E_3 5.13_01 1E-02 1



Exposure Soil Plant Inve_ebrate Ingestion Site
Concentra_on Ingestion Ingestion Inges_on Sum TRV Use

Chem_ (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kgoday) (mg/kg-day) Ha Factor

Aluminum 1.90E+05 1.16E+03 6.54E+00 0_0E+00 1.17E+03 1_8E+00 6E+02 1

Antimony 1.03E+02 6.30E-01 5_3E-01 0_0E+00 121 E+00 _90E_2 2E+01 1

Ame_c 1.24E+01 7.59E_2 8.89E_2 0_0E+00 1_5E_1 1_4E+00 2E_1 1

Badum _37E+02 329E+00 1_0E+01 0_0E+00 1.93E+01 5_8E+01 4E_1 1

Be_ll_m 1.10E+00 6_3E_3 3.51E_1 0_0E+00 _57E_1 _32E-01 7E_1 1

Cadmium 1.56E+02 9.55E-01 1.87E+00 O_0E+00 2.83E+00 _70E_1 4E+00 1

Chmm_m 1X1E+02 1.05E+00 124E+00 0_0E+00 2.39E+00 2AOE+00 1E+00 1

CobaR 6_0E+00 _04E-02 9A7E_3 0_0E+00 439E_2 723E+00 7E_3 1

Copper 1_7E+04 1,02E+02 1_2E+01 0_0E+00 1.19E+02 2X4E+00 4E+01 1

Lead 1.58E+03 9.67E+00 3.16E+00 0_0E+00 1.28E+01 4.70E+00 3E+00 1

Manganese 7.11E+02 4.35E+00 1_7E+01 0_0E+00 1.51E+01 1A1E+01 1E+00 1

Memuw 7.10E+00 425E_2 2_5E-01 0_0E+00 2A9E_1 Z97E_l 8E-01 1

Nick_ 1.12E+02 6.86E-01 7_6E-01 0_0E+00 129E+00 1_5E_1 9E+00 1

Pemh_m_ 1.60E+00 9.79E-03 8.63E+01 0_0E+00 8.63E+01 6AOE-01 1E+02 1

S_e_um 4.70E+00 Z88E_2 5.37E-01 0_0E+00 5_5E_1 5.07E-02 " 1E+01 " 1

Sgver 5.80E+00 3.55E-02 1_5E-02 _00E+00 _10E_2 1.06E+01 5E-03 1



Exposure Soil Plant Invedebrate Inges_on SEe
Concen_a_on Ingestion Inges_on Ingestion Sum TRV Use

Chemic_ (mg/kg) (mg/kg-day) (mglkg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) HQ Factor

Th_um 1.52E+01 9.30E-02 727E-01 0.00E+00 820E_1 5.16E-01 2E+00 1

Vana_um 6.09E+01 3.73E-01 5_5E-02 0_0E+00 429E_1 4.16E+00 1E-01 1

_nc Z91E+04 1.78E+02 2_5E+02 0_0E+00 4.53E+02 9#6E+00 5E+01 1

2-Me_naph_a_ne 2.70E+02 1_5E+00 3A4E+01 0_0E+00 3_1E+01 5_6E+01 6E_1 1

Ruom_hene 3.80E-02 _33E-04 3_3E-03 0.00E+00 3_7E_3 5.86E+01 7E-05 1

Naph_ene 1.28E+02 _84E-01 2.99E+02 0_0E+00 2.99E+02 5.86E+01 5E+00 1

B_ _thylhexyl) ph_a_ 4.20E-01 2.57Eo03 6_7E-03 0_0E+00 9.54E_3 2.38E+01 4E-04 1

Di_h_ph_l_e 2.50E-01 1.53Eo03 1.00E+00 0.00E+00 1.01E+00 4.70E+03 2E-04 1

D_mbu_lp_ha_ 3.07E+02 1.88E+00 2.01E+01 0.00E+00 2.20E+01 5.64E+02 4E_2 1

Hexach_mbenzene 2.20E-01 125E_3 4.63E-03 0.00E+00 5_8E_3 2.38E+00 3E_3 1

N-N_mso_phen_amine 6.67E+01 _08E_1 126E+02 0_0E+00 1.26E+02 2.38E+01 5E+00 1

Phen_ 1.20E+00 _35E-03 1.54E+01 0_0E+00 1.55E+01 8.57E+02 2Eo02 1

2-Bu_none 9.00E°03 5.51E-05 4.51E-01 0.00E+00 4_1E_1 2.06E+02 2E-03 1

2-Hexanone 5.00E-02 _06E_4 722E-01 0_0E+00 _22E_1 4.76E+02 2E-03 1

4-Me_-Pen_none 2.00E-03 1_2E_5 _59E_3 0.00E.00 2_0E_3 2.97E+02 9E_6 " 1

Ace_ne 8.70E+00 _33E_2 4_1E+01 0_0E+00 4_2E+01 1.19E+01 4E+00 1



Exposure Soil Plant Inve_ebrate Inge_n Site
Concen_a_on Ingestion _gestion _gestion Sum TRV Use

Chem_ (m_kg) (m_kg_a_ (m_kg_a_ (m_kg_a_ (m_kg_a_ (m_kg_a_ HQ FaVor

Ch_m_rm 2.15_03 122E_5 1.51_01 0.00E+00 1_1E_1 1_8E+01 8E_3 1

NHe: B_nk spacein_c_es insuffi_e_ da_ av_e _ esUm_e _posme and HQva_.



AttachmentH7-3. Long-tailedWeaselSoil Pathway,EODSite 1,Tier 1 Screen

Exposure Soil Plant Invedebra_ Mouse Sh_w Ingestion SRe
Concenka_on _gestion Ingestion Ingestion Ingestion _ge_n Sum TRV Use

Chem_ (m_k_ (mg_g_a_ (mg_g_a_ (mg_g_a_ (m_kg_a_ (m_kg_a_ (mg_g_a_ (m_kg_a_ HQ FaVor

Benzene 6.10E-01 8.19E-03 0_0E+00 0.00E+00 2.22E-06 1.98E-07 _19E_3 2.31E+01 4E-04 1

E_benzene 1AOE+01 1.88E-01 0.00E+00 0_0E+00 _26E_7 1.92E-05 1_8E_1 9.86E+01 2E_3 1

Toluene 4.10E+01 5.50E-01 0_0E+00 _00E+00 1_7E_4 3.18E_5 _51E_1 228E+01 2E_2 1

X_ene_ To_l 9.80E+01 122E+00 0.00E+00 0_0E+00 3_8E_4 1_1E-04 1.32E+00 1.84E+00 7E_1 1

2_X,8-TCDD TEQ - Mamm_ 2.36E-05 _17E_7 0_0E+00 0.00E+00 1AgE_0 1_0E_9 _19E_7 1_2E_6 3E-01 1

1,_nitrobenzene 6.30E-01 8A6E-03 0.00E+00 0.00E+00 1.82E-07 9_8E_9 8A6E_3 _13E_3 1E+00 1

2,4,6-Tdnitmtoluene 7.86E+00 1_6E_1 0.00E+00 _00E+00 139E_6 3.70E_8 1.06E_1 3_8E_1 3E_1 1

2,4-_otoluene 7.00E+00 9AOE_2 0_0E+00 0.00E+00 2.52E-05 2_6E_7 _40E_2 3_7E+00 2E-02 1

2,6-_otoluene 4AOE-02 _91E_4 0_0E+00 0.00E+00 1.57E-07 1.01E-09 _91E_4 3_7E+00 1E_4 1

2-Amino_,_Dini_otoluene 3.10E-01 4.16E_3 0.00E+00 0.00E+00 1.10E_6 Z34E-08 _16E_3 7_0E+00 5E_4 1

4-Amino-2,6-Dinitrotoluene 228E-02 3_6E_4 0_0E+00 0.00E+00 8.15E_8 1.85E_9 3_6E_4 730E+00 4E_5 1

Hexahydro-l_,_nitr_l,3,_ 1AOE+01 1_8E_1 0_0E+00 0.00E+00 1.57E-07 1.93E-08 1.88E_1 2_8E+00 7E-02 1
_a_ne (RDX)

HMX 1AOE+00 . 1.88E-02 . 0_0E+00 0.00E+00 4_0E_6 6.07E_ 0 . 1_8E_2 2_3E+00 7E-03 .1

Tetrach_m_hene 2_0E-03 _68E_5 0_0E+00 0.00E+00 7.61E_9 1A1E_9 Z69E_5 4_9E_1 6E_5 1



Exposure S_l P_nt Inve_ebra_ Mouse Shrew _gestion S_e
Conce_on Ingestion _ge_n _gestion _gestion _ge_n Sum TRV Use

Chem_ (mg_g) (mg_g_a_ (m_kg_a_ (mg_g_a_ (m_kg_a_ (m_kg_a_ (mg_g_a_ (mg_g_a_ HQ Fac_r

_uminum 1,90E+05 2_5E+03 0_0E+00 0.00E+00 1.56E_2 6_7E-02 2.55E+03 1,69E+00 2E+03 1

Antimony 1.03E+02 1_SE+00 0_0E+00 0,00E+00 324E-05 2_4E-04 1.38E+00 _90E_2 2E+01 1

A_e_c 1.24E+01 1_6E_1 0_0E+00 0.00E+00 2_0E_6 1_3E-06 1_6E_1 1.04E+00 2E-01 1

Badum 5.37E+02 721E+00 0_0E+00 0.00E+00 8_0E-05 2_9E-05 7.21E+00 5.18E+01 1E-01 1

Be_llium 1.10E+00 1ASE_2 0,00E+00 0_0E+00 2.55E_6 424E-08 1ASE_2 5_2E_1 3E-02 1

Cadm_m 1,56E+02 2,09E+00 0_0E+00 0.00E+00 4_3E-04 4X6E-03 2.10E+00 7_0E_1 3E+00 1

Chmm_m 1.71E+02 2.30E+00 0.00E+00 0.00E+00 _10E_5 8.86E-05 2.30E+00 2AOE+00 1E+00 1

CobaR 6_0E+00 8,86E-02 0.00E+00 0_0E+00 4A4E-07 6A4E-07 &86E_2 7.33E+00 1E-02 1

Copp_ 1_7E+04 2,24E_02 0,00E+00 0.00E+00 1_6E_2 5_5E-02 2.24E+02 _34E+00 1E+02 1

Lead 1.58E+03 2.12E+01 0,00E+00 0.00E+00 3.31E-05 6_0E-05 _12E+01 4_0E+00 5E+00 1

Manganese 7.11E+02 9,54E+00 0_0E+00 0.00E+00 6X2E-04 1_5E-04 _54E+00 120E+01 8E-01 1

Memu_ 7.10E+00 _53E_2 0.00E+00 0_0E+00 2_1E_4 4_2E-04 _60E_2 _54E-01 4E_1 1

N_k_ 1.12E+02 1.50E+00 0_0E+00 0.00E+00 1_4E_5 7.83E-05 1.50E+00 1_3E_1 1E+01 1

Pemh_rate I_0E+00 _15E_2 0.00E+00 0.00E+00 7_8E-01 1.06E-03 _91E_1 6AOE_I 1E+00 1

S_e_um 4_0E+00 • 6.31E-02 - 0.00E+00 0_0E+00 5_3E_3 1.94E-03 - _01E_2 _34E_2 2E+00 -1

Silver _80E+00 _79E_2 0.00E+00 0.00E+00 7_2E-06 1_1E-04 _80E_2 9.05E+00 9E-03 1



Exposure Soil P_nt Inve_ebrate Mouse Shrew Ingestion S_e
Concen_a_on Ingestion Inge_n _gestion _gestion _gestion Sum TRV Use

Chem_ (mg_g) (mg/kg_a_ (mg_g-da_ (mg/kg-da_ (m_kg-da_ (m_kg_a_ (m_kg-da_ (mg_g-da_ HQ Factor

Th_um 1.52E+01 2.04E-01 0.00E+00 0.00E+00 2_2E-04 137E-04 205E_1 4A1 E-01 5E-01 1

Vana_um 6.09E+01 8.17E-01 0.00E+00 0.00E+00 _79E_6 6ABE-06 _17E_1 4.16E+00 2E-01 1

_nc 2.91E+04 3.91E+02 0.00E+00 0.00E+00 2_1E_1 1_8E-01 _91E+02 8.35E+00 5E+01 1

2-Me_nap_ha_ne 2,70E+02 3,62E+00 0_0E+00 0_0E+00 1_7E-04 3A8E_4 3.62E+00 5,01E+01 7E-02 1

Ruom_hene 3_0E-02 _10E_4 0_0E+00 0_0E+00 &81E_8 1_6E-07 5.10E-04 5.01E+01 1E-05 1

Naph_ene 1.28E+02 1.72E+00 0_0E+00 0.00E+00 7_7E-04 1.09E-04 1_2E+00 5.01E+01 3E-02 1

B_ (_h_hex_) ph_a_ 4_0E-01 _64E-03 0.00E+00 0.00E+00 3.11E-06 1.59E-03 7_3E_3 2.03E+01 4E_4 1

Di_h_ph_a_ 2_0E-01 3.36E-03 0_0E+00 0_0E+00 9AOE_7 2.30E-07 3.36E-03 4.02E+03 8E-07 1

D_mbu_lp_ha_ 3.07E+02 4.12E+00 0.00E+00 0_0E+00 2_9E-04 5.19E-04 4.12E+00 4.83E+02 9E-03 1

Hexach_mbenzene 220E-01 2.95E-03 0_0E+00 0_0E+00 3A8E_7 1AOE_5 297E_3 203E+00 1E-03 1

N-N_msod_hen_amine 6.67E+01 8.95E-01 0.00E+00 0_0E+00 2_3E-04 2.76E-05 8.96E-01 2.03E+01 4E-02 1

Phen_ 1.20E+00 1_1E_2 0_0E+00 0.00E+00 4.14E-06 126E_7 1_1E_2 7.33E+02 2E_5 1

2-Bu_none 9_0E-03 121E-04 0.00E+00 0.00E+00 2.83E-08 1_4E_7 121 E_4 1.76E+02 7E_7 1

2-Hexanone 5_0E-02 6_1E-04 0.00E+00 0.00E+00 1X2E_7 4_5E-09 6X1E_4 4_7E+02 2E-06 1

4-Me_-2-Pen_none 2_0E-03 - 2_8E_5 - 0.00E+00 0.00E+00 5_8E-t0 137E_0 -2_8E_5 254E+02 1E-07 _

Ace_ne 8.70E+00 1.17E-01 0.00E+00 0.00E+00 129E-06 8.04E-08 1.17E_1 1.02E+01 1E_2 1



Exposure Soil P_nt Invedebr_e Mouse Shrew Ingestion SRe
Concen_alon Ingestion _gestion Ingestion _gestion _gestion Sum TRV Use

Chem_ (m_k_ (m_kg_a_ (m_kg_a_ (m_kg_a_ (m_kg_a_ (m_kg_a_ (m_kg_a_ (m_kg_a_ HQ Factor

Ch_roform 2.15E-03 2_9E_5 O.00E+00 0.00E+00 7.34E-08 5.56E-10 2.89E-05 1.53E+01 2E-06 1

Note: Blankspace indicates_ffi_e_ d_a a_e _ e_m_e _ _d HQ_.



AttachmentH 7-4. MourningDoveSoil Pathway,EODSite 1, Tier 1 Screen

Exposure Soil Plant Inve_ebrate Ingestion Si_
ConcentraUon IngesUon _gestion Ingestion Sum TRV Use

Chem_ (mg/kg) (mg/kg_a_ (m_kg-da_ (mg/kg_a_ (mg_g-da_ (mglkg-day) HQ Factor

Benzene 6.10E_1 1_6E_2 3.13E+00 0_0E+00 3,14E+00 1.95E+01 2E_1 1

E_benzene 1AOE+01 3.12E-01 2,26E-01 0_0E+00 _38E_1 9.70E+00 6E-02 1

To_ene 4.10E+01 _13E_1 1_4E+02 0_0E+00 1.05E+02 2.50E+02 4E_1 1

X_ene_ Tot_ 9.80E+01 2.18E+00 1A8E+02 0_0E+00 1.50E+02 2_6E_1 7E+02 1

2_CDD TEQ- Bi_ 3_3E_5 _74E_7 9.68_07 0_0E+00 1.84E_6 1A3E_5 1_01 1

1,3-_trobenzene 620E_1 1AOE_2 5.36_01 0_0E+00 _50E_1 8AOE_2 7E+00 1

2A_dnitmtoluene 7.86E+00 1_5E_1 _32E+00 0_0E+00 _50E+00 _00E_I 8E+00 1

2,4-_nitrotoluene 7.00E+00 1_6E_1 4.11E+01 0.00E+00 4.13E+01 3_0E_1 1E+02 1

2,6-_otoluene 4AOE_2 _79_04 3.04E-01 0.00E+00 _05E_1 _90E_1 8E_1 1

2-Amino_,6-Dini_otoluene _10E_1 6_0E_3 2_1 E+00 0.00E+00 222E+00 7_0E_1 3E+00 1

4-Aminm2,_Dinikotoluene 228E_2 _07E_4 1_2_01 0_0E+00 1.53E_1 _00E_I 2_01 1

Hexahyd_o-l_,_nitro-l,3,5_tda_ne 1AOE+0_ _12E-0"1 _64_0i 0_0E+_0 128E+0_ 8.14E_1 2E+00 _
(REX)

HMX 1AOE+00 _12E_2 321E+01 0_0E+00 3.21E+01 3.00E+00 1E+01 1

Friday, May26,2006



Exposure Soil Plant Inve_ebrate Ingestion S_e
Concen_afion Ingestion Inges_on _gestion Sum TRV Use

Chemic_ (mg/kg) (mg/kg-day) (mglkg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) HQ Factor

Te_achlom_hene Z00E_3 4A5E-05 _54E-03 0.00E+00 _58E_3 _00E_2 1E-01 1

Aluminum 1.90E+05 423E+03 5,48E+00 0.00E+00 4.23E+03 1.10E+02 4E+01 1

An_mony 1.03E+02 229E+00 4,88E-01 0.00E+00 2.78E+00 _90E_3 5E+02 1

A_e_c 1.24E+01 2_6E_1 7A5E_2 0.00E+00 3.50E-01 2.24E+00 2E_1 • 1

Ba_um _37E+02 120E+01 1.34E+01 0,00E+00 Z54E+01 2.08E+01 1E+00 1

Be_llium 1.10E+00 _45E_2 2.94E-01 0.00E+00 _18E_1 5.32E-02 6E+00 1

Cadm_m 1.56E+02 3A7E+00 1_7E+00 0_0E+00 5.04E+00 1A7E+00 3E+00 1

Chmm_m 1.71E+02 3.81E+00 1.12E+00 0_0E+00 4.93E+00 2.66E+00 2E+00 1

CobaR 6.60E+00 1A7E_1 7_3E-03 0_0E+00 1_5E_1 7.61E+00 2E_2 1

Copp_ 1_7E+04 3.72E+02 1.44E+01 0_0E+00 3.86E+02 2_0E+00 2E+02 1

Lead 1.58E+03 3.52E+01 Z64E+00 0_0E+00 3.78E+01 1_3E+00 2E+01 1

Manganese 7.11E+02 1_8E+01 829E+00 0_0E+00 2A8E+01 7.76E+01 3E-01 1

Memu_ 7.10E+00 1_8E_1 1_2E_1 0_0E+00 3o30E-01 _90E_2 8E+00 1

N_k_ 1.12E+02 2A9E+00 531E_1 0_0E+00 3.08E+00 1.38E+00 2E+00 1



Exposure Soil Plant Inve_ebrate Ingestion Site
Concen_ation Ingestion Ingestion Ingestion Sum TRV Use

Chemic_ (mg/kg) (mg/kg-day) (mg/kg-day) (mglkg-day) (mg/kg-day) (mg/kg-day) HQ Factor

Pemh_m_ I_0E+00 _56E_2 7.22E+01 0.00E+00 7.23E+01 1.30E+00 6E+01 1

Se_um 4XOE+00 1.05E-01 4A9E-01 0_0E+00 _54E-01 Z30E_I 2E+00 1

S_ver _80E+00 1.29E-01 1.30E-02 0.00E+00 1A2E_1 _90E_1 2E-01 1

Tha_um 1.52E+01 328E_1 6.08E_1 0.00E+00 9A7E_1 Z56E_1 4E+00 1

Vana_um 6.09E+01 1.36E+00 4X3E_2 0_0E+00 1AOE+00 _44E_1 4E+00 1

_nc 2.91E+04 6A8E+02 2.30E+02 0_0E+00 8.78E+02 1_2E+01 5E+01 1

2-Me_naph_ene 2.70E+02 6.01E+00 2.88E+01 0_0E+00 3A8E+01 225E+01 2E+00 1

Ruom_hene _80E_2 8A6E_4 _04E-03 0_0E+00 3.89E_3 2.25E+01 2E_4 1

Nap_h_ene 1.28E+02 2.85E+00 2.50E+02 0_0E+00 2.53E+02 2.25E+01 1E+01 1

B_ (2-_hylhexyl)p_hala_ 4_0E_1 9_5E_3 _84E-03 0_0E+00 1_2E_2 1.10E+00 1E-02 1

Di_h_p_h_e _50E_1 _56E_3 8ALE-01 0.00E+00 8A6E_1 1.10E+00 8E-01 1

Di-n_utylph_a_ 3.07E+02 6.83E+00 1_9E+01 0.00E+00 2.37E+01 1.10E_1 2E+02 1

Hexac_ombenzene 220E_1 4.90Eo03 3_7E-03 0_0E+00 _77E_3 4.32E-01 2E-02 1

N-Nitmsodiphenylamine 6_7E+01 1A8E+00 1.05E+02 0.00E+00 1.07E+02 2.00E+01 5E+00 1



Exposure Soil Plant Inve_ebrate Ingestion SRe
Concen_afion Ingestion Ingestion Ingestion Sum TRV Use

Chemic_ (mglkg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mglkg-day) (mg_g-day) HQ Factor

Phen_ 1.20E+00 2_7E_2 1.29E+01 0_0E+00 1.30E+01 7.21E+01 2E-01 1

2-B_anone 9_0E_3 2_0E_4 3X8E-01 0.00E+00 3.78E-01 1X3E+01 2E-02 1

2-Hexanone _00E_2 1.11E_3 6_4E-01 0_0E+00 6.06E-01 4_0E+01 2E-02 1

4-M_hyl-_Pen_none Z00E_3 4A5E_5 2.17E-03 0.00E+00 2.21E_3 2.50E+01 9E_5 1

Ace_ne 8_0E+00 1_4E_1 3.52E+01 0.00E+00 3.54E+01 1_0E+01 4E+00 1

Ch_m_rm _15E_3 4_9E_5 1_6E-01 0_0E+00 1_6E_1 2.00E+01 6E-03 1

Note: B_nk space _d_es insuffi_e_ dataav_e to e_im_e exposureandHQv_ue_



_chment H7-5. Wes_m Meadowla_ Soil Pa_way, EODSi_ 1, Tier 1 Screen

Exposure S_l Plant In_eb_ _ SEe
Conce_m_on _ I_e_ In_ Sum TRV Use

Chem_al (m_k_ (mg_g_a_ _a_ (m_kg_a_ (m_kg_a_ (m_kg_a_ HQ FaVor

Benzene 6.10E-01 2,16E-02 0.00E+00 9,95E-01 1_2E+00 135E+01 5E_2 1

E_b_ 1AOE+01 4.96E-01 0.00E+00 2.81E+01 2,88E+01 9_0E+00 3E+00 1

T_uene 4.10E+01 1A5E+00 0.00E+00 7.51E+01 7,65E+01 2_0E+02 3E_1 1

X_enes,T_al 9.80E+01 3A7E+00 0.00E+00 2.06E+02 2.10E+02 2_6E_1 1E+03 1

2_,8_CDD TEQ - _ 3.93E-05 1_9E_6 0_0E+00 4.58E_5 4.72E_5 1A3E_5 3E+00 1

1__e 6.30E-01 2.23E-02 _00E+00 1.01E-01 1_3E_1 8AOE_2 1E+00 1

2__ 7.88E+00 2,78E-01 0_0E+00 3.06E-01 5_4E_1 7_0E-01 8E_1 1

2__ 7.00E+00 2.48E_1 0.00E+00 1A5E+00 1.70E+00 3_0E-01 4E+00 1

2__ 4.40E-02 1.56E_3 0.00E+00 6.75E_3 8_1 E_3 3_0E-01 2E_2 1

___ 3.10_01 1.10E_2 0.00E+00 1_6E_1 1_7E_1 _00E_I 3E_1 1

___ 2.28_02 8_8E_4 O.OOE+O0 122E_2 1_OE_2 _OOE_I 2_02 1

__ __ _ 1.40E+0_ _0_ 0.00E+00 3_3E_i 8_9E_1 8.14E_1 1E+00 1
(R_

HMX 1.40E+00 4.96E-02 0.00E+00 6.05E-03 _56E_2 3h0E+00 2E_2 1

__ ___ ..................... _......... ........ _ _ _ .................... _ _1_4........



Exposure Soil Plant Inve_ebrate Ingestion Site
Concentm_on Ingestion Inges_on Ingestion Sum TRV Use

Chemical (mg/kg) (mglkg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) HQ Factor

Tekach_m_hene 2.00E-03 7.08E-05 0.00E+00 3_6E-03 3_3E_3 &00E_2 7E_2 I

Aluminum 1.90E+05 6_3E+03 0.00E+00 1AOE+04 2_7E+04 1.10E+02 2E+02 1

An_mony 1.03E+02 3.65E+00 0.00E+00 222E+01 2_9E+01 &90E_3 4E+03 1

Amen_ 1.24E+01 4.39E-01 0.00E+00 3.08E-01 7A8E_1 224E+00 3E-01 1

Badum 5.37E+02 1.90E+01 0.00E+00 1_6E+01 2_6E+01 2_8E+01 1E+00 1

BewIlium 1.10E+00 3_0E_2 0.00E+00 1_7E_2 4.97E-02 522E-02 9E_1 1

Cadm_m 1.56E+02 5_3E+00 0.00E+00 _91E+01 1.05E+02 1A7E+00 7E+01 1

Chmm_m 1.71E+02 6.06E+00 0_0E+00 1.13E+01 1.74E+01 2_6E+00 7E+00 1

CobaR 6,60E+00 2.34E-01 0.00E+00 1.74E-01 4_8E_1 7_1E+00 5E_2 1

Copper 1.67E+04 5.91E+02 0.00E+00 1.86E+03 _45E+03 220E+00 1E+03 1

Lead 1.58E+03 5.60E+01 0.00E+00 6_2E+01 1.22E+02 1_3E+00 7E+01 1

Manganese 7.11E+02 2.52E+01 0.00E+00 8A7E+00 3.37E+01 7X6E+01 4Eo01 1

Memuw 7.10E+00 Z51E_1 0.00E+00 1A7E+00 1_2E+00 3_0E_2 4E+01 1

N_kel 1.12E+02 3.97E+00 0.00E+00 2_6E+01 2.96E+01 1.38E+00 2E+01 1

Frida3$ ............ _+_May26,2006_ ...... _ ........... _ ...................... _ _ ):_ _ :-: ........ - ............ _............ _ _Page2of4



Exposure Soil Plant Inve_ebrate Ingestion Site
Concentra_on _gestion Ingestion Ingestion Sum TRV Use

Chemical (mg/kg) (mg/kg-day) (mg_g-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) HQ Factor

Pemh_m_ 1.60E+00 5.67E-02 0.00E+00 3A6E-01 4_2E_1 I_0E+00 3E_1 1

S_e_um 4.70E+00 1.66E-01 0.00E+00 623E_1 7_9E_1 220E_1 3E+00 1

Sgver _80E+00 2.05E-01 0.00E+00 2.56E+00 2.77E+00 _90E-01 3E+00 1

Th_um 1.52E+01 5.38E-01 0.00E+00 1A8E+00 2.02E+00 2.56E-01 8E+00 1

Vanad_m 6.09E+01 2.16E+00 0.00E+00 _52E_1 2.71E+00 3A4E_1 8E+00 1

_nc 2.91E+04 1.03E+03 0_0E+00 _38E+02 1.57E+03 1.72E+01 9E+01 1

_Me_naph_ene 2.70E+02 9.56E+00 0_0E+00 2.11E+02 221E+02 225E+01 1E+01 1

Ruom_hene 3.80E-02 1.35E-03 0_0E+00 126E-02 1_0E_2 225E+01 7E_4 1

Naph_a_ne 128E+02 4.53E+00 0_0E+00 122E+02 1.26E+02 225E+01 6E+00 1

B_ _thylhexyl) ph_e 4.20E-01 1A9E-02 0.00E+00 1A6E+01 1.46E+01 1.10E+00 1E+01 1

Di_h_ph_a_ _50E_1 8.85E-03 0.00E+00 7.34E-01 7A3E_1 1.10E+00 7E_1 1

Di-n_u_lph_a_ 3.07E+02 1.09E+01 0_0E+00 125E+02 1.36E+02 1.10E-01 1E+03 1

Hexach_mbenzene Z20E_I 7_9E_3 0_0E+00 7.17E-01 725E_1 4.32E-01 2E+00 1

N-N_msod_hen_am_e 6.67E+01 2.36E+00 0_0E+00 3_2E+01 4.15E+01 2.00E+01 2E+00 1
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Exposure Soil Plant Inve_ebrate Ingestion Site
Concent_ton Ingestion Ingestion Ingestion Sum TRV Use

Chem_al (m_kg) (mg_g_a_ (mg_g_a_ (mg_g_a_ (mg_g_a_ (m_kg_a_ HQ Factor

Phen_ 1.20E+00 425E_2 0.00E+00 1AOE+00 1A4E+00 721E+01 2E-02 1

2-Bu_none 9.00E-03 3.19E_4 0.00E+00 7XgE+00 7.79E+00 1X3E+01 5E_1 1

_He_ 5.00E-02 1X7E_3 0.00E+00 620E_2 _38E_2 4_0E+01 2E_3 1

4-Me_-2-Pen_none 2.00E-03 7_8E_5 0.00E+00 2_5E-03 2_2E_3 2_0E+01 1E_4 1

Ace_ne 8_0E+00 3_8E_1 0.00E+00 7_5E+00 7.56E+00 1_0E+01 8E-01 I

C_om_rm 2.15E-03 7_1E_5 0.00E+00 3AOE-03 3A8E-03 2_0E+01 2E-04 1

Note: Hank space _c_es _suffi_e_ d_a av_e _ estim_e exposureandHQv_ue_



At chment H 7-6. LoggerheadShdkeSoil P hway, EOD 1,Tier 1 Sc en

Exposure Soil P_nt Inve_ebrate Dove M. Lark Ingestion Site
Concentra_on Inges_on Ingestion Ingestion _gestion _gestion Sum(mg_g- TRV Use

Chem_ (mg_g) (mglkg_a_ (mg_g_a_ (mg_g_a_ (m_kg-da_ (mg/kg-da_ da_ (mglkg-da_ HQ Factor

Benzene 6.10E-01 5.82E_3 0_0E+00 0.00E+00 6.28E-06 1.31E-06 _82E_3 1_5E+01 3E-04 1

E_benzene 1AOE+01 1.33E-01 0_0E+00 0.00E+00 3_0E-06 1.27E-04 124E_1 9XOE+00 1E-02 1

Toluene 4.10E+01 3.91E-01 0.00E+00 0.00E+00 4A7E-04 2.10E-04 332E_1 2_0E+02 2E-03 1

X_ene_ T_al 9.80E+01 _34E_1 0.00E+00 0.00E+00 1.11E-03 9_9E-04 9_7E_1 2_6E_ 1 5E+00 1

2,3,_8-TCDD TEQ - Bi_ 3.93E-05 _74E_7 0.00E+00 0.00E+00 1.10E-09 1.82E-08 _94E_7 1A3E_5 3E-02 1

1,3-_kobenzene 6.30E-01 6.01E-03 0.00E+00 0.00E+00 5.24E-07 7.55E-08 _01E_3 8AOE@2 7E-02 1

2_,6-Tdnitmtoluene 7.86E+00 7A9E_2 0.00E+00 0.00E+00 5.77E-06 3.95E-07 7A9E_2 7_0E_1 1E-01 1

2,4-_kotoluene 7_0E+00 6.67E_2 0.00E+00 0.00E+00 7.15E-05 1.90E-06 6_8E_2 3_0E_1 2E-01 1

2,6-_otoluene 4_0E-02 _20E-04 0.00E+00 0.00E+00 4_4E_7 7.80E-09 4_0E_4 _90E_1 1E-03 1

2-Amino_,6-Dinitrotoluene 3.10E-01 Z96E_3 0.00E+00 0.00E+00 3.12E-06 1_0E_7 Z96E_3 7.00E-01 4E_3 1

4-Amino-2,6-Dini_otoluene 2.28Eo02 Z17E_4 0.00E+00 0.00E+00 2.31E-07 127E_8 Z18E_4 7.00E-01 3E_4 1

Hexahydro-l,3,_nitrml,3,5- 1AOE+01 123E_1 0.00E+00 0.00E+00 5A8E-07 2.38E-07 123E_1 _14E_1 2E-01 1
_a_ne (RDX)

HMX 1AOE+00 1.33E_2 0.00E+00 0.00E+00 120E-05 1A5E-08 _34E_2 3_0E+00 4E_3 1.

Te_ach_m_hene 2.00E-03 1.91E_5 0.00E+00 0.00E+00 2.17E-08 9.33E-09 1_1E_5 _00E_2 4E-04 1



Exposure Soil P_nt Inve_ebra_ Dove M. Lark Ingestion Site

Chem_ ConcentraUOn(mg_g) (mg_g_a_gestion(mg_g_a_gestion(mg_g_a_lngestlon(m_kg_a_gestion(m_kg_a_lnge_nSum(m_kg-da_ (mg_g.da_TRVHQ FactorUse

Aluminum 1.90E+05 1.81E+03 0_0E+00 0.00E+00 1.91E-01 6o01E-01 1.81E+03 1.10E+02 2E+01 1

An_mony 1.03E+02 _82E-01 0.00E+00 0,00E+00 2,51E-04 1.50E-03 _84E_1 _90E_3 2E+02 1

A_en_ 1.24E+01 1.18E-01 0.00E+00 0.00E+00 1.58E-05 2.17E-05 1.18E-01 2.24E+00 5E-02 1

Badum 5,37E+02 _12E+00 0.00E+00 0.00E+00 3.81E-04 Z86E-04 5.12E+00 2,08E+01 2E-01 1

Be_liium 1.10E+00 1_5E_2 0_0E+00 0_0E+00 7_5E-06 7_9E-07 1.05E-02 _32E_2 2E-01 1

Cadmium 1.56E+02 1A9E+00 0_0E+00 0.00E+00 2A2E-03 324E-02 1.52E+00 1A7E+00 1E+00 1

Chmm_m 1.71E+02 1_3E+00 0.00E+00 0.00E+00 3_6E-04 8_7E_4 1.63E+00 2_6E+00 6E-01 1

Coba_ 6.60E+00 6.29E-02 0_0E+00 0_0E+00 4_5E-06 7_0E-06 _29E_2 7_1 E+00 8E-03 1

Copper 1.67E+04 1.59E+02 0.00E+00 0.00E+00 1.16Eo01 4_4E-01 1.60E+02 2.30E+00 7E+01 1

Lead 1.58E+03 1.51E+01 0.00E+00 0_0E+00 320E-04 6.86E-04 1.51E+01 1_3E+00 9E+00 1

Manganese 7.11E+02 6.78E+00 O.OOE+00 0.00E+00 3.73E-03 326E-03 6.79E+00 7X6E+01 9E-02 1

Memuw 7.10E+00 6_7E_2 0_0E+00 0_0E+00 9.91E-04 3.34E-03 " 720E_2 3.90E-02 2E+00 1

N_k_ 1.12E+02 1.07E+00 0.00E+00 0.00E+00 927E-05 5.73E-04 1.07E+00 1.38E+00 8E°01 1

Pemh_rate I_0E+00 1.53E-02 0.00E+00 0.00E+00 2.17E+00 7.79E-03 2.20E+00 1.30E+00 2E+00 1

S_e_um - 4.70E+00 4A8E-02 0.00E+00 0.00E+00 1_6E-0_ 1.53E-02 _67E_2 Z30E_I 3E.-01 1 •

SiNer 5.80E+00 5.53E-02 0_0E+00 0.00E+00 7.26E-05 9.11E-04 _63E_2 &90E_I 6E-02 1

.... :Fdda3_May 2__ _ :_ __2006............ ...... ............. ......... " _ __ _ ....... ......... ...........Page 2 of 4



Exposure Soil P_nt Invedebrate Dove M,Lark Ingestion S_e

Chem_ C°ncentrat_(mn_kg) (m_kg_a_y)gesti°n (mg/kg-da_y)gesti°n (mg/kg_a_y)gesti°n (mglkg_a_y)gesti°n (m_kg_a_y)ge_n SUmda(y)m_kg"(mg/kg_aTy)RV HQ FactoUrse

Th_um 1.52E+01 1.45E-01 0.00E+00 0,00E+00 1.14E_3 1.56E-03 1ASE_1 Z56E_1 6E-01 1

Vana_um 6,09E+01 5,81E-01 0.00E+00 0,00E+O0 9.70E_5 121E_4 _81E_1 3A4E-01 2E+00 1

_nc 2.91E+04 2.77E+02 0.00E+00 0.00E+00 1_2E+00 1.52E+00 2.80E+02 1_2E+01 2E+01 1

2-Me_naph_ene 2.70E+02 2.57E+00 0.00E+00 0.00E+00 5.76E-04 2.35E-03 2o58E+00 225E+01 1E-01 1

Ruom_hene 3_0E-02 3_2E_4 0_0E+00 0.00E+00 2.99E-07 7A2E_7 _63E_4 225E+01 2E-05 1

Nap_h_ene 128E+02 122E+00 0_0E+00 0.00E+00 227E_3 721E_4 1.22E+00 225E+01 5E-02 1

Bis(2-_hylhexyl)ph_e 420E-01 _00E_3 0.00E+00 0.00E+00 1.67E-05 1.04E-02 1A4E_2 1.10E+00 1E_2 1

Di_h_p_h_a_ 2_0E-01 2.38E_3 0.00E+00 0.00E+00 2_7E_6 1_1E_6 2.39E_3 1.10E+00 2E-03 1

D_n-bu_lp_ha_ 3_7E+02 2_3E+00 0.00E+00 0.00E+00 9X6E_4 3.61E-03 2.93E+00 1.10E-01 3E+01 1

Hexach_mbenzene 220E_1 2.10E-03 0.00E+00 0.00E+00 1_3E_6 9.20E-05 2.19E_3 422E_1 5E-03 1

N-N_mso_phen_amine 6.67E+01 6.36E-01 0.00E+00 0.00E+00 7.51E-04 1_8E-04 _37E_1 2.00E+01 3E-02 1

Phen_ 1.20E+00 1.14E_2 0_0E+00 0.00E+00 1.17E-05 8A2E-07 1.15E_2 721E+01 2E-04 1

2-Bu_none 9_0E-03 8_8E_5 0.00E+00 0.00E+00 8.02E-08 1.07E-06 _70E_5 1.73E+01 5E-06 1

2-Hexanone 5.00Eo02 4X7E-04 0.00E+00 0.00E+00 4.86Eo07 3.30E-08 4_7E_4 4.00E+01 1E-05 1

4-Me_yl-2-Pen_none 2_0E_03 131E_5 0.00E+00 0.00E+00 1_3E_9- 1.24E_9 131E_5 2.50E+01 8E_7 1 .

Ace_ne 8.70E+00 8_0E_2 0.00E+00 0.00E+00 3.94E-06 5A2E-07 8_0E_2 1.00E+01 8E_3 1



Exposure Soil Plant Invedeb_ Dove M. Lark Ingestion SRe
Concen_afion _ge_n _ge_n _gestion _ge_n _ge_n Sum(m_kg- TRV Use

Chem_ (m_k_ (mg_g_a_ (m_kg_a_ (mg_g_a_ (m_kg_a_ (m_kg_a_ dan (mg_g_a_ HQ FaVor

C_om_rm 2.15E-03 2_5E_5 O.OOE+O0 O.OOE+O0 2.08E-07 3.69E-09 2.07E-05 2.00E+01 1E_6 1



A_achment H-8
CalculaUonof Tier 2, Step 3a HQ Valuesfor Wildlife



Table H8-1. OrnateShrewSoil Pathway,EODSite 1, Tier2, Step 3a-NOAELs

Exposure Soil Plant Inges_on Inve_ebr_e _ge_n S_e
Concen_a_on Ingestion (mg/kg-da_ Inges_on Sum NOAEL-TRV Use

Chemic_ (mg_g) (mg/kg-da_ (mg/kg-da_ (mg/kg-da_ (mg_g-day) Ha Factor

To_ene 1.83E.00 3.15E-03 2.77E_1 2_9E+00 3.07E+00 237E+01 1E_1 1

E_benzene 1AOE+01 2A1E_2 1.35E-02 234E+01 2.34E+01 124E+02 2E-01 1 "

X_ene_ T_al 930E+01 1_9E_1 8.83E+00 1.72E+02 1_1E+02 2.32E+00 8E+01 1

2_7_CDD TEQ - Mamm_ 6.73E-06 1.16E_8 _91E_9 5.97E_6 5.99E_6 128E_6 5E+00 1

2-Amino-4,6-Dinitrotoluene 3.10E-01 _34E_4 1.32E-01 128E_1 2X1E_1 9.93E+00 3E-02 1

1,_n_mbenzene 6.30E-01 1_8E-03 3.20E-02 839E_2 1.17E-01 5.11E_2 2E+00 1

HMX 1AOE+00 2ALE-03 1.91E+00 5.04E-03 1.92E+00 420E+00 4E-01 1

2,4-_nitmtoluene 7.00E+00 121 E_2 2A6E+00 121E+00 3_8E+00 4.99E+00 7E_1 1

2_d_otoluene 7.86E+00 1.35E-02 3.18E-01 _55E_1 5.86E-01 1.10E+01 5E-02 1

Hexahydrml,3,5-_i_m l_,5-_azine 1AOE+01 Z41E_2 5.76E-02 _02E_1 3.84E-01 3A9E+00 1E-01 1
(RDX)

P_ch_ 8.70E-02 130E_4 2.35E-01 137E_2 2.50E-01 6AOE_I 4E-01 1

Memuw 5.07_01 8_3_04 7.33E_4 8X6E_2 8_2_02 320E_1 3_01 1

Beryl_m 1.10E+00 1.89E-03 - 1_5E_2 &91E_3 , 2.83E-02 5.32E-01 -5E_2 1

S_e_um 2.12E.00 3_5E_3 121E_2 _34E_1 2.50_01 5A6E_2 5E+00 1



Exposure Soil Plant _gestion Inve_ebrate Inges_on Site
Concentra_on Inges_on (mglkg-day) Ingestion Sum NOAEL-TRV Use

Chem_al (mglkg) (mg/kg-day) (mglkg-day) (mg/kg-day) (mg/kg-day) HQ Factor

_er 5.80E+00 938E_3 _77E-04 2.13E+00 2.15E+00 1.14E+01 2E_1 1

Chromium 6A9E+00 1.12E-02 Z54E-03 3_7E_1 3.71E-01 2AOE+00 2E-01 1

Cadmium 9.15E+00 1.58E-02 5.50E-03 4.84E+00 4.87E+00 7XOE_I 6E+00 1

_ck_ 1_5E+01 2.15Eo02 3.95E-03 2_8E+00 2.41E+00 1_7E_1 1E+01 1

Vanadium 1A7E+01 Z53E_2 6.83E-04 1.11E_1 1.37E-01 ' 1.14E+00 1E-01 1

Theism 1.52E+01 2.62E-02 3_3E_2 1.23E+00 1.29E+00 _55E_1 2E+00 1

Badum 7X3E+01 1.33E-01 1.15E-01 1.27E+00 1.51E+00 5.18E+01 3E-02 1

Lead 9.33E+01 1_1E-01 9.32E°03 3.26E+00 3.43E+00 4.70E+00 7E-01 1

Manganese 1.05E+02 1_0E_I 732E_2 1.04E+00 1.30E+00 1_1E+01 9E_2 1

An_mony 1.30E+02 2_4E_1 3.68Eo02 2.34E+01 2.37E+01 _90E_2 4E+02 1

Copper 8_2E+02 1A8E+00 4A4E_2 739E+01 8.14E+01 2.95E+00 3E+01 1

_nc 1.56E+03 2_8E+00 _34E-01 2AOE+01 Z74E+01 1.05E+01 3E+00 1

Naph_ene " 128E+02 220E-01 1A9E+01 1.01E+02 1.17E+02 6.30E+01 2E+00 1

_M_h_naph_ene 2XOE+02 4_5E-01 1.72E+00 1.76E+02 1.78E+02 6.30E+01 3E+00 1

_s(2-e_hexyl) p_ha_ 4.20E-01 723E-04 3A9E_4 1.22E+01 " 1.22E+01 2_6E+01 "5E°01 1

D_mbu_lp_ha_ 221E+01 3_1E_2 7.26E_2 7.53E+00 7.64E+00 6.07E+02 1E_2 1



Exposu_ Soil Plant_gestion Inve_ebrate Ingestion Si_
Concen_a_on _gestion (m_kg_a_ Inge_n Sum NOAEL_RV Use

Chemic_ (m_kg) (mg_g_a_ (m_kg_a_ (m_kg_a_ (m_kg_a_ HQ FaVor

Hexach_robenzene 2.20E-01 3_9E-04 _31E-04 _98E-01 5.99E-01 2.56E+00 2E-01 1

N-N_msod_hen_amine 6_7E+01 1.15E_1 6.29E+00 3.27E+01 3.91E+01 2.56E+02 2E-01 1

Ace_ne 8.70E+00 1_0E_2 2.11E+00 6_4E+00 8.16E+00 6.39E+01 1E-01 1



Table H 8-2. DeerMouse SoilPa_way, EODSi_ 1, Tier2, S_p 3A-NOAELs

ExposuR Soil Plant Inges_on Inve_ebrate Inges_on Site
Concen_a_on I_e_on _a_ I_e_ Sum NO_L_ Use

Chemic_ _kg) _g_g_a_ _a_ (m_kg_a_ (mg_g_a_ HQ Factor

E_benzene 1AOE+01 Z85E_2 1.18E-01 1_9E+01 1.10E+01 1.15E+02 1E-01 1

T_uene 1.83E+00 3X2E-03 2A2E+00 120E+00 3.72E+00 2_7E+01 1E-01 1

_ T_al 9.80E+01 1_9E_1 7_3E+01 7.99E+01 1.57E+02 2.15E+00 7E+01 1

2_7,8_CDD TEQ - Mamm_ _73E_6 1.37E-08 &68E_8 _21E_6 2.31E-06 1.19E_6 2E+00 1

1,_n_mbenzene _30E_1 1.28E-03 2.80E-01 3.90E-02 320E-01 4_6E_2 7E+00 1

2_ff_ 7.86E+00 1.60E-02 2.78E+00 1.18E-01 2.92E+00 1_3E+01 3E-01 1

2_D__ 7_0E+00 1A2E-02 2.15E+01 5_3E_1 2.21E+01 4.64E+00 5E+00 1

2_n__e _10E_1 6.31E-04 1.16E+00 6A4E_2 1.22E+00 9.23E+00 1E-01 1

Hexahyd_l,3,_dni_l,3,5_a_ne 1_0E+01 2_5E-02 _01 1_1E_1 6_3E-01 3.25E+00 2E-01 1
(RD_

HMX 1AOE+00 2.85E-03 1.68E+01 2.34E-03 1.68E+01 4.00E+00 4E+00 1

_y 1.30E+02 2.64E-01 3.17E-01 1.09E+01 1.15E+01 _90E_2 2E+02 1

Badum 7.73E+01 1.57E-01 1.01E+00 _89E_1 1.76E+00 5.18E+01 3Eo02 1

Be_m 1.10E+00 2.24E-03 1_3E_1 _14E_3 1.60E-01 5.32E-01 3E_1 1

C_um 9.15E+00 1.86E-02 1.74E-01 4_3E+00 4.22E+00 7_0E_1 5E+00 1



Exposure Soil Plant _gestion Inve_ebrate Ingestion S_e
Concen_a_on Ingestion (mglkg-day) _gestion Sum NOAEL-TRV Use

Chemic_ (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) HQ Factor

Chromium 6A9E+00 1.32E-02 2.23E-02 1_6E_1 2_2E_1 2AOE+00 8E-02 1

Copper 8_2E+02 1X5E+00 2.34E+00 3.72E+01 4.13E+01 2.74E+00 2E+01 1

Lead 9.33E+01 130E-01 2.83E-01 2_2E+00 3.09E+00 4_0E+00 7E-01 1

Manganese 1.05E+02 _13E_1 6.93E-01 8.90E-01 1.80E+00 1ALE+01 1E-01 1

Memu_ _07E_1 1_3E_3 2.14E-02 4_8E_2 6.32E-02 2_7E_1 2E-01 1

_ck_ 1.25E+01 Z54E-02 6.00E-02 1.11E+00 1.19E+00 1_5E_1 8E+00 1

P_ch_m_ 8_0E_2 1_7E_4 2.05E+00 7_8E_3 2_6E+00 6AOE_I 3E+00 1

S_e_um 2.12E+00 421E_3 9_5E_2 1_5E_1 2_7E-01 5_7E_2 5E+00 1

Sgver 5.80E+00 1.18E_2 6_0E_3 _93E_1 1.01E+00 1.06E+01 1E_1 1

Th_Eum 1.52E+01 3.09E-02 _18E_1 5.73E-01 922E-01 _16E_1 2E+00 1

Vanadium 1A7E+01 Z99E_2 5.98E-03 _18E_2 8.77E-02 1.06E+00 8E-02 1

_nc 1.56E+03 3.16E+00 2.37E+01 7.98E+01 1.07E+02 9.76E+00 1E+01 1

_M_h_naph_a_ne 2.70E+02 5A9E-01 1.51E+01 8.18E+01 9.75E+01 5.86E+01 2E+00 1

Naph_a_ne 1.28E.02 2_0E-01 1.31E+02 4X2E+01 1X8E+02 _86E+01 3E+00 1

_s (2-e_hexyl) ph_alate _20E_1 8.54E-04 _05E_3 5_6E+00 5_7E+00 2.38E+01 2E-01 1

Di-n_u_lph_a_ 2.21E+01 4_0E-02 6.36E-01 3.50E+00 4.18E+00 5.64E+02 7E-03 1



Exposure S_I _a_ _gestion Inve_ebrate Ingestion S_e
Concen_aton Ingestion (m_kg_a_ Ingestion Sum NOAEL_RV Use

Chem_ (mg_ (mg_g_a_ (m_kg_a_ (m_kg_a_ (m_kg_a_ HQ FaVor

Hexach_mbenzene Z20E-01 4A7E-04 2.03E-03 2_8E-01 2.81E-01 2.38E+00 1E-01 1

N-N_mso_phen_amine 6.67E+01 1_6E_1 5.51E+01 1.52E+01 7_4E+01 2.38E+02 3E-01 1

Ace_ne 8XOE+00 1.77E-02 1.84E+01 231E+00 2.13E+01 5.94E+01 4E-01 1



_me_ H 8-3. _ng-t_ WeaselSoil Pa_way, EODSi_ 1, Tier 2, S_p 3_NOAELs

Exposure S_l P_nt Invedebrate Mouse Shrew _gestion Sffe
Concentration _gestion _gestion _gestion _gestion Ingestion Sum(mglkg. NOAEL-TRV Use

Chem_ (m_k_ (mg_g_a_ (m_kg_a_ (m_kg_a_ (m_kg_a_ (m_kg_a_ da_ (mg_g_a_ HQ FaVor

E_benzene 1AOE+01 1.10E_2 0.00E+00 0.00E+00 4_2E_6 233E_6 1.10E_2 9.86E+01 1E-04 1

Toluene 1.83E+00 1A4E_3 0.00E+00 0.00E+00 9_9E_7 229E_7 1A4E_3 2.28E+01 6E_5 1 •

X_enes,TGal 9.80E+01 7X2E_2 0.00E+00 0.00E+00 7_9E-05 2A3E-05 _73E_2 1.84E+00 4E_2 1

_8-TCDD TEQ- Mamm_ 6_3E-06 5_0E_9 0.00E+00 0.00E+00 8A1E-11 6.51E-11 5A5E_9 1.02E-06 5E-03 1

1,_n_mbenzene _30E_1 4_6E-04 0.00E+00 0.00E+00 1.86Eo08 2_3E_9 _96E_4 4.07E-02 1E_2 1

2,4,6-Trini_otoluene 7.86E+00 _19E_3 _00E+00 0_0E+00 1.87E-07 1.12E_8 6.19E-03 8.77E+00 7E-04 1

2,4-D_mtoluene 7.00E+00 _51E_3 0.00E+00 0_0E+00 2.33E°06 1.16E_7 _52E_3 3.97E+00 1E_3 1

2-Amino-4,6-Dinitrotoluene _10E_1 Z44E_4 0.00E+00 0_0E+00 1_5E_7 6_4E_9 2A4E_4 7.90E+00 3E-05 1

Hexahydrm1,3,5-tdni_m1,3,_ 1AOE+01 1.10E_2 0.00E+00 O.00E+O0 1X6E-08 3_0E_9 1.10E_2 2.78E+00 4E_3 1
_a_ne (RDX)

HMX 1AOE+00 1.10E_3 0.00E+00 0.00E+00 4.15E-07 1A2E_8 1.10E_3 3A2E+00 3E-04 1

Antimony 1.30E+02 1_2E_1 0.00E+00 0.00E+00 620E-05 3.88E-05 1_3E_1 _90E_2 2E+00 1

Badum 7o73E+01 6_9E_2 0.00E+00 0.00E+00 1.61E°06 4.14E_7 _09E_2 _18E+01 1E-03 1

Be_llium 1.10E+00 8_7E_4 _00E+00 0.00E+00 2_4E-07 124E_8 8.67E-04 _32E-01 2E_3 1

Cadmium 9.15E+00 721E_3 0.00E+00 0.00E+00 1.24E-04 426E_5 _37E_3 7.70E-01 1E_2 1



Exposure Soil Plant Invedebrate Mouse Shrew Ingestion SEe

Chemic_ C°ncen_a_°n(m_kg)(mg_g-da (m_kg_a_Ingesti°n (m_kg_a_Ingesfi°n (mg/kg_a__gesti°n (mg/kg_a SUmda_(mglkg"NOAEL'TRV(mg_g-da_HQ FactorUse

Chmm_m 6A9E+00 _11E_3 0.00E+00 0.00E+00 8_7E-07 4_7E_7 _11E_3 2AOE+00 2E_3 1

Copper 8.62E+02 6XgE_1 0.00E+00 0.00E+00 7.56E-04 4A5E-04 6_0E_1 2,34E+00 3E_1 1

Lead 9.33E+01 _35E_2 0.00E+00 0.00E+00 1.64E-06 5A4E-07 _35E_2 4.70E+00 2E-02 1

Manganese 1.05E+02 825E_2 0.00E+00 0.00E+00 1_5E-05 _55E_6 826E_2 1.20E+01 7E-03 1

Me_u_ _07E_1 _99E_4 0.00E+00 0.00E+00 1.16E-05 4_8E_6 _16E_4 2.54E-01 2E_3 1

Nick_ 1.25E+01 9_5E_3 0.00E+00 0.00E+00 2.19E-06 122E_6 9_6E-03 1.33E-01 7E_2 1

Pemh_rate &70E_2 6.85E-05 0.00E+00 0.00E+00 3X8E-03 127E_4 328E_3 6AOE-01 6E_3 1

S_e_um 2o12E+00 1.67E-03 0.00E+00 0.00E+00 423E-04 1.37E-04 224E_3 4.34E-02 5E-02 1

Sider _80E+00 4.57E-03 0.00E+00 0.00E+00 3.15E-05 1_9E_5 4_2E_3 9.05E+00 5E_4 1

Thall_m 1.52E+01 1_0E_2 0.00E+00 0_0E+00 6.75E-05 2.83E-05 1_!E-02 4ALE-01 3E_2 1

Vanad_m 1A7E+01 1.16E_2 0,00E+00 0.00E+00 3_9E-07 1_3E_7 1.16E_2 9.05E-01 1E_2 1

_nc 1.56E+03 123E+00 0,00E+00 0,00E+00 9_7E-03 7ASE_4 1.24E+00 8.35E+00 1E_1 1

2-M_h_naph_ene 2.70E+02 2.13E_1 0,00E+00 0,00E+00 9_2E-05 5.36E_5 Z13E-01 _01E+01 4E_3 1

Naph_ene 128E+02 1_1E_1 0.00E+00 0.00E+00 9_6E-05 130E_5 1.01E-01 _01E+01 2E_3 1

B_(2-_hylhexyl) ph_e. 420E_1 3_1E_4 0.00E+00 0.00E+00 3_0E-04 - 2A4E_4 _54E-04 2.03E+01 5E_5 1 •

Di_u_lph_a_ 2.21E+01 1_4E_2 0.00E+00 0.00E+00 1.05E-05 5.72E-06 1_4E.-02 4.83E+02 4E_5 1
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Exposure S_l Plant _ve_eb_ Mouse ShRw _gestion SEe

Chem_ Concen_a_On(m_k_ (m_kg_a_gestion(mg_g_a_gestion(m_kg_a_gestion(m_kg_a_lngestion(m_kg_a_gestionSum(m_kg.da_NOAEL_RV(m_kg_a_HQ FactorUse

Hexach_mbenzene Z20E_I 1X3E-04 0_0E+00 0.00E+00 3.37E-06 Z14E_6 1_9E_4 2.03E+00 9E-05 1

N-N_msod_hen_amine 6.67E+01 5.25E-02 0.00E+00 0.00E+00 3.02E-05 _00E_6 _26E_2 2_3E+01 3E_3 1

Acetone 8.70E+00 _85E_3 0.00E+00 0.00E+00 1A4E_7 1_5E_8 _85E_3 5.08E+01 1E_4 1



Table H84. We_em Meado_aA Soil Pa_way, EODSi_ 1,Tier 2, S_p 3a-NOAELs

Exposure Soil Plant Inve_ebrate Ingestion S_e
Concen_afion Ingestion Inge_n _gestion Sum NOAEL-TRV Use

Chem_ (mg/kg) (mglkg_a_ (mg_g-day) (mg/kg_a_ (mg/kg-day) (m_kg-da_ HQ FaVor

_h_benzene 1AOE+01 124E_1 7.24E-02 1.15E+01 1.17E+01 9.70E+00 1E+00 1

To_ene 1_3E+00 1.75E-02 1.48E+00 127E+00 2.87E+00 2.50E+02 1E-02 1.

X_enes,Total 9_0E+01 _36E_1 4.72E+01 _44E+01 1.33E+02 2_6E_1 6E+02 1

2,3,_8_CDD TEQ- _ 128E_5 1.23_07 1.01_07 _00E_6 5_3E_6 1A3E_5 4_01 1

1,3-_nitmbenzene 620E_1 6.02_03 1.71_01 _12E_2 2.18_01 8AOE_2 3E+00 1

2_dni_otoluene 7_6E+00 7.50E-02 1.70E+00 125E-01 1.90E+00 7_0E_1 3E+00 1

2,4-_nitmtoluene 7.00E+00 _68E_2 1.31E+01 _94E_1 1.38E+01 120E_1 1E+02 1

2-Amino4,6-_nitrotoluene 3.10E_1 Z96E_3 7_7E_1 _80E_2 7_8_01 _00E_I 1E+00 1

Hexahydr_l,3,5-tdni_l,3,_tdazine 1AOE+01 1.34_01 3.08E-01 1A9E_1 5.90E-01 8.14E_1 7E-01 1
(REX)

HMX 1AOE+00 124E_2 1.02E+01 2ASE_3 1.03E+01 3.00E+00 3E+00 1

Antimony 120E+02 1.24E+00 1.94E-01 1.15E+01 1.29E+01 _90E_3 2E+03 1

Badum 7.73E+01 _38_01 6.17E-01 _22E_1 1.98E+00 2.08E+01 1E-01 1

Be_m 1.10E+00 1_5E_2 9.38E-02 4.38E-03 1.09E-01 _32E_2 2E+00 1

Cad_um 9.15E+00 8.74E-02 1.07E-01 426E+00 4A5E+00 1A7E+00 3E+00 1



Exposure Soil Plant Inve_ebrate Ingestion Site
Concen_a_on _gestion Ingestion Ingestion Sum NOAEL-TRV Use

Chemic_ (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg_g-day) (mg/kg-day) HQ Factor

Chromium 6A9E+00 620E_2 1.36E_2 1X6E_1 2.51E_1 2_6E+00 9E-02 1

Copper 8_2E+02 823E+00 1A3E+00 3.93E+01 4.89E+01 220E+00 2E+01 1

Lead 9_3E+01 8_1E-01 1.73E-01 2_7E+00 3.83E+00 1.63E+00 2E+00 1

Manganese 1.05E+02 I_0E+00 _24E_1 9_0E_1 2.36E+00 7.76E+01 3E-02 1

Memuw _07E_1 4.84E-03 1.31E-02 4_1E_2 6.10E-02 3_0E_2 2E+00 1

_ckel 1_5E+01 1.19E-01 3.67E-02 1.17E+00 1.33E+00 1.38E+00 1E+00 1

Perch_ 8_0E_2 &31E_4 126E+00 _70E_3 1.26E+00 1.30E+00 1E+00 1

S_e_um 2.12E+00 2_2E_2 _96E_2 1A2E_1 222E-01 _30E_1 1E+00 1

_er 5_0E+00 5.54E_2 _15E_3 1.05E+00 1.11E+00 8.90E_1 1E+00 1

Th_um 1.52E+01 1_5E-01 1_4E_1 _05E_1 9A5E-01 _56E_1 4E+00 1

Vana_um 1A7E+01 1A1E_1 3_5E_3 5A7E_2 1.99E-01 1.14E+01 2E-02 1

_nc 1.56E+03 1_8E+01 1_5E+01 8_3E+01 1.14E+02 1.72E+01 7E+00 1

_M_h_naph_a_ne 2_0E+02 2.58E+00 922E+00 8.65E+01 9.83E+01 2.25E+01 4E+00 1

Naph_a_ne 128E+02 1.22E+00 7.99E+01 4.98E+01 1.31E+02 225E+01 6E+00 1

B_ _hex_l) ph_alate 420E_1 4.01E-03 1.87E-03 5.98E+00 5.99E+00 1.10E+00 5E¥00 1

_m_u_lp_h_a_ 221E+01 2.11E-01 3.88E-01 3.70E+00 4.30E+00 1.10E_1 4E+01 1



Exposure Soil Plant Inve_eb_ Inge_n Site
Conce_ration _gestion _gestion _gestion Sum NOAEL-TRV Use

Chemic_ (m_k_ (mg_g_a_ (m_kg_a_ (mg_g_a_ (mg_g_a_ (m_kg_a_ HQ FaVor

Hexac_ombenzene 220E_1 2.10E-03 1.24E-03 234E_1 2.97E-01 422E_1 7E-01 1

N-Nffmso_phen_amine 6_7E+01 637E_1 3.37E+01 1_0E+01 5.03E+01 2.00E+01 3E+00 1

Ac_one 8_0E+00 8.31E-02 1.13E+01 2.97E+00 1.43E+01 1_0E+01 1E+00 1



Table H 8-5. MoumingDo_ Soil Pathway,EODSi_ 1,Tier 2, S_p 3_NOAELs

Exposure Soil Ingestion P_nt _gestion Inve_ebrate _gestion Site Use
ConcentraUon (mg/kg-da_ (mg/kg_a_ Ingestion Sum NOAEL-TRV Factor

Chem_al (mg/kg) (mg/kg-da_ (m_kg_a_ (mg/kg-da_ HQ

E_benzene 1AOE+01 1.18E_1 1.84E-01 0.00E+00 3.02E-01 9.70E+00 3E-02 1

To_ene 1.83E+00 1.55E-02 3.76E+00 0.00E+00 3XSE+00 2.50E+02 2E-02 1

Xy_nes,Total 9.80E+01 8_8E_1 120E+02 0.00E+00 1.21E+02 2_6E_1 6E+02 1

_8_CDD TEQ - Bi_ 1.28E-05 1.08E-07 2.57E-07 0_0E+00 3.65E-07 1A3E_5 3E-02 1

1_-_n_mbenzene 6.30E-01 5.32E-03 4.35E-01 0.00E+00 4AOE-01 8AOE_2 5E+00 1

2,4,6_dn_rotoluene 7.86E+00 6.64E-02 4.32E+00 0.00E+00 429E+00 7.00E-01 6E+00 1

2,4-_n_rot_uene 7_0E+00 _91E_2 3.34E+01 0.00E+00 3.35E+01 1_0E_1 3E+02 1

2-Amino-4,6-Dinitrotoluene 3.10E_1 2_2E_3 I_0E+00 0.00E+00 1.80E+00 7.00E_1 3E+00 1

Hexahydro-l_-tdnitrml,3,_azine 1AOE+01 1.18E-01 7.83E-01 0_0E+00 9.01E-01 &14E_l 1E+00 1
(_X)

HMX 1AOE+00 1.18E-02 2.60E+01 0.00E+00 2_0E+01 3.00E+00 9E+00 1

An_mony 1.30E+02 1.10E+00 4.93E-01 _00E+00 1.59E+00 _90E_3 3E+02 1

Badum 7.73E+01 6.53E-01 1.57E+00 0.00E+00 2.22E+00 2.08E+01 1E-01 1

Bewl_m 1.10E+00 _29E_3 2.38E-01 0_0E+00 2ABE-01 . _32E_2 5E+00 1

Cad_um 9.15E+00 7X3E_2 2_1E_1 0.00E+00 3ASE_1 1A7E+00 2E_1 1



Exposure Soil IngesUon Plant _gestion Inve_ebrate Ingestion Site Use
Concentration (mg/kg-day) (mg/kg-day) _gestion Sum NOAEL-TRV Factor

Chemical (mg/kg) (mglkg-day) (mg/kg-day) (mg/kg-day) HQ

Chromium 6AGE+00 5ABE-02 3,46E-02 O_0E+00 8.94E-02 2.66E+00 3E_2 1

Copper 8,62E+02 728E+00 _64E+00 0.00E+00 1.09E+01 2,30E+00 5E+00 1

Lead 9.33E+01 7,88E-01 4.39E-01 0.00E+00 123E+00 1.63E+00 8E-01 1

Manganese 1.05E+02 8_5E_1 1.0BE+00 0.00E+00 1.96E+00 _76E+01 3E_2 1

M_cu_ 5.07E-01 4.28E-03 3.32E-02 0.00E+00 3_5E_2 _90E_2 1E+00 1

Nick_ 1.25E+01 1_6E_1 R32E-02 0.00E+00 1_9E_1 1.38E+00 1E-01 1

Pem_om_ 8.70E-02 7_5E_4 3.19E+00 0.00E+00 3.19E+00 1.30E+00 2E+00 1

Se_um 2.12E+00 1_9E_2 1_1E_1 0.00E+00 1_9E-01 2_0E_1 7E-01 1

Sgver 5.80E+00 4_0E_2 1_6E_2 0.00E+00 _96E_2 8_0E_1 7E-02 1

Th_um 1.52E+01 128E_1 _94E_1 0.00E+00 623E-01 _56E_1 2E+00 1

Vanadium 1A7E+01 124E_1 9.28E-03 0.00E+00 1.34E-01 1.14E+01 1E-02 1

_nc 1.56E+03 1.31E+01 3_8E+01 0.00E+00 5_0E+01 1.72E+01 3E+00 1

_M_h_nap_ha_ne 2.70E+02 228E+00 2.34E+01 0.00E+00 Z57E+01 2.25E+01 1E+00 1

Naph_ene 128E+02 1.08E+00 2.03E+02 0.00E+00 2.04E+02 2.25E+01 9E+00 1

B_ (2-e_hexyl) ph_a_ 4.20E-01 3.55E-03 4.74E-03 0.00E+00 8.29E-03 -1.10E+00 • 8E_3 1

Di-n_u_lph_alate 2_1E+01 1.87E-01 9.87E-01 0.00E+00 1.17E+00 1,10E_1 1E+01 1
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Exposure Soil Inge_n Plant_gestion Inve_eb_ Ingestion Site Use
Concen_a_on (m_kg_a_ (m_kg_a_ Ingestion Sum NOAEL_RV Factor

Chem_al (m_kg) (m_kg_a_ (m_kg_a_ (m_kg_a_ HQ

Hexach_robenzene 2.20E-01 1.86E-03 3.15E-03 0.00E+00 5.01E-03 422E-01 1E-02 1

N-N_msod_hen_amine 6_7E+01 _63E_1 8_5E+01 0.00E+00 8.61E+01 2.00E+00 4E+01 1

Ace_ne 8XOE+00 7.35E-02 2.86E+01 0.00E+00 2_7E+01 1.00E+01 3E+00 1



Table H8-6.LoggerheadShdkeSoil Pathway,EODSite 1, Tier2, Step 3A-NOAELs

Exposure Soil Plant Inve_ebra_ Dove M. La_ _gestion SRe
Concent_on _gestion Inge_n Ingestion _ge_n _gestion Sum (m_kg. NOAEL-TRV Use

Chem_ (m_k_ (m_kg_a_ (mg_g_a_ (mg/kg_a_ (m_kg_a_ (m_kg_a_ daN (m_kg_a_ HQ FaVor

E_benzene 1AOE+01 6_3E_2 0,00E+00 0.00E+00 225E-06 6,90E-05 6.04E-02 " 9.70E+00 6E-03 1

To,erie 1_3E+00 7_8E_3 0_0E+00 0_0E+00 1_5E_5 1_5E_5 7_1E_3 _50E+02 3E_5 1

X_ene& T_ 9.80E+01 4.22E-01 0_0E+00 0.00E+00 9_8E44 8AOE-04 4.24E-01 2_6E-01 2E+00 1

2,3,_TCDD TEQ- Bird 128E-05 5.53E-08 0_0E+00 0_0E+00 2.37E-10 2.68E-09 &82E-08 1_3E_5 4E_3 1

1,_Dinitrobenzene &30E-01 &71E_3 0.00E+00 0.00E+00 4.55E-07 1.78E-07 2.71E-03 8AOE-02 3E-02 1

2_-Tdni_otoluene 7_6E+00 3_9E_2 0_0E+00 0_0E+00 4_9E_6 1_1E_6 339E_2 7_0E-01 5E_2 1

2,4-D_mtoluene 7_0E+00 3_1E_2 0.00E+00 0.00E+00 628E45 2.05E-05 3.02E_2 130E-01 2E_1 1

2oAmino-4,6-Din_rotoluene 3.10E-01 134E_3 &00E+00 0.00E+00 2_4E46 9.38Eo07 1.34E-03 _00E_I 2E_3 1

Hexahydro-l,3,_tdni_ml,3,_ 1AOE+01 &03E_2 0.00E+00 0.00E+00 420E47 2.17E-07 6.03E42 8.14E-01 7E_2 1
_a_ne (RDX)

HMX 1AOE+00 6_3E43 0#0E+00 0_0E+00 144E45 3.57E-06 6#4E-03 3#0E+00 2E43 1

Antimony 130E+02 5_0E41 &00E+00 0.00E+00 1_5E44 9.99E-04 5.61E-01 5_0E_3 1E+02 1

Badum 7.73E+01 333E_1 0_0E+00 0.00E+00 3_1E-05 &54E-05 3.33E-01 2.08E+01 2E-02 1

BewIlium . 1.10E+00 4_4E-03 0.00E+00 0.00E+08 6A5E-06 2.24E-06 4.75E-03 532E-02 9E-02 1

Cadm_m 9.15E+00 3_4E_2 0_0E+00 0_0E+00 1_1E-04 1_3E-03 _14E-02 1_7E+00 3E_2 1



Exposure Soil P_nt Inve_ebrate Dove M. Lark Inge_ion S_e
Concen_a_on Ingestion Inges6on Ingestion _gestion _ge_ion Sum(m_kg- NOAEL-TRV Use

Chem_ (m_kg) (mg/kg_a_ (mglkg_a_ (mg/kg_a_ (mg/kg.da_ (m_kg_a_ da_ (m_kg_a_ HQ Factor

Chromium 6A9E+00 ZSOE_2 0.00E+00 0,00E+00 6_9E_6 1.55E_5 2_0E-02 2_6E+00 1E_2 1

Copper 8_2E+02 3_1E+00 0_0E+00 0.00E+00 3_6E_3 1.26E-02 3.73E+00 2,30E+00 2E+00 1

Lead 9.33E+01 4_2E_1 0_0E+00 0.00E+00 1.16E_5 2.86E_5 4_2E_1 1.63E+00 2E_1 1

Manganese 1,05E+02 4.51E-01 0_0E+00 0,00E+00 3.19E-04 3.04E-04 4_2E-01 7.76E+01 6E_3 1

Me_u_ 5_7E.01 Z18E_3 0.00E+00 0.00E+00 1_2E_4 1.57E_4 2_6E.03 3_0E_2 6E_2 1

N_k_ 1.25E+01 _39E_2 0.00E+00 0.00E+00 6A8E_6 3A2E_5 5_9E-02 1.38E+00 4E-02 1

Perchlo_ _70E_2 3_5E_4 0.00E+00 0.00E+00 1_4E_1 3.25E_2 1_7E-01 1.30E+00 1E_1 1

S_e_um 2.12E+00 9.13E_3 0_0E+00 0.00E+00 _52E_3 5.72E_3 2_4E-02 2.30E_1 9E_2 1

Sider _80E+00 _50E_2 0.00E+00 0.00E+00 _30E_5 _85E-04 2_5E-02 830E-01 3E-02 1

Th_um 1.52E+01 _55E_2 0.00E+00 0.00E+00 8.11E_4 9.73E_4 6_2E_2 2_6E_1 3E_1 1

Vana_um 1_7E+01 6.34E_2 0_0E+00 0.00E+00 1_0E_5 1.18E_5 _34E_2 1.14E+01 6E_3 1

_nc 1.56E+03 6_0E+00 0_0E+00 0.00E+00 8.14E_2 1_6E_1 6_3E+00 1.72E+01 4E_1 1

_M_h_naph_ene 2_0E+02 1.16E+00 0_0E+00 0.00E+00 4.60E-04 1.39E_3 1o16E+00 225E+01 5E_2 1

Naph_ene 128E+02 _51E_I 0.00E+00 0.00E+00 1_9E_3 1.01E_3 _54E-01 2.25E+01 2E_2 1

B_ (2-e_hexyl) phthalate - 4.20E-01 1_1E_3 0.00E+00 0_0E+0O 9.88E_6 5.64E_3 7_6E-03 1.10E+00 7E_3 1

Di-n_u_Iph_a_ 2_1E+01 _53E_2 0.00E+00 0.00E+O0 5_4E_5 1.52E_4 9_5E-02 1.10E-01 9E_1 1



Exposure Soil Plant Inve_ebrate Dove M.Lark _gestion Site
Concentration _gestion Ingestion _gestion Ingestion Inge_ion Sum (m_kg- NOAEL-TRV Use

Chem_al (m_kg) (mg_g_a_ (m_kg_a_ (m_kg_a_ (m_kg_a_ (m_kg_a_ dan (m_kg-da_ HQ FaVor

Hexac_ombenzene 220E_1 9A7E-04 0.00E+00 0.00E+00 1_7E_6 5.01E-05 9_9E-04 4.32E-01 2E-03 1

N-N_msod_hen_amine 6_7E+01 2.87E-01 0_0E+00 0_0E+00 6_E_4 3.03E-04 2_8E-01 2_0E+01 1E-02 1

Ace_ne 8.70E+00 _75E_2 0_0E+00 0.00E+00 3A6E_6 1.36E-06 3X5E-02 1.00E+01 4E-03 1



Table H 8-7. OrnateShrewSoil Pathway,EODSite 1,Tier 2, Step 3a-LOAELs

Exposure Soil Plant _ Inve_ebrate _ Site
Concen_aUon _ _a_ Inges_on Sum LOG- Use

Chem_al (mg_ (m_kg_a_ _a_ (m_kg_a_ TRV HQ Factor

X_enes,T_ 9.80E+01 1_9E_1 8.83E+00 1.72E+02 1.81E+02 2.32E+01 BE+00 1

_TCDD TEQ - Mamm_ 6.73E-06 1.16E_8 _91E_9 _97E_6 5.99E-06 128E_5 5E-01 1

___ 3.10E-01 _E_4 1.32E-01 1_8E_1 2_1E-01 9_3E+01 3E-03 1

l_m_e 6.30E-01 1.08E-03 3.20E-02 _39E_2 1.17E-01 2_6E_1 5E-01 1

HMX 1AOE+00 2ALE-03 1.91E+00 5.04E-03 1.92E+00 4.30E+01 4E-02 1

2_Di_ne 7.00E+00 1_1E_2 2_6E+00 1.21E+00 3.68E+00 4.99E+01 7E-02 1

2_6__ 7.86E+00 1.35E-02 3.18E-01 _55E_1 5_6E_1 1.10E+02 5E-03 1

_d_l_,_l_e 1AOE+01 2A1E_2 5.76E-02 _02E_1 _01 3A9E+01 1E-02 1
(RD_

Pe_h_ 8.76E-02 131E_4 2.36E-01 1_8E_2 2.52E-01 6_0E+00 4E-02 1

Memuw 5.07E-01 8.73E-04 7.33E-04 8_6E_2 8_2E_2 320E+00 3E-02 1

Be_m 1.30E+00 Z24E_3 Z07E_2 1_5E_2 3.35E-02 532E+00 6E_3 1

S_e_um 2.12E+00 3_5E_3 1.21E-02 Z34E_1 230E_1 5A6E_l 5E-01 1

_Ner - 5.80E+00 9_8E_3 7X7E_4 2.13E+00 2.15E+00 1.14E+02 2E_2 1

Cadm_m 9.16E+00 1.58E-02 5.50E-03 4.85E+00 4.87E+00 7.70E+00 6E-01 1
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Exposure Soil Plant _gestion Inve_ebrate _gestion Site
Concen_a_on Ingestion (mg/kg-day) _gestion Sum LOAE- Use

Chemic_ (mg/kg) (mg/kg-day) (mg/kg-day) (mglkg-day) TRV HQ Factor

Nick_ 1_5E+01 2.15E-02 3.95E-03 2.38E+00 2.41E+00 1.67E+00 1E+00 1

Th_um 1_2E+01 2_2E-02 _63E_2 1_3E+00 1.29E+00 5.55E+00 2E_1 1

Lead 923E+01 1_1E_I 9.32Eo03 326E+00 3A3E+00 4.70E+01 7E-02 1

Antimony 1_3E+02 1.77E-01 2.91E-02 1.85E+01 1.87E+01 5_0E_1 3E+01 1

Copper 8_2E+02 1A8E+00 4A4E_2 7.99E+01 8.14E+01 2.95E+01 3E+00 1

_nc 1_6E+03 2_8E+00 7.34E-01 2AOE+01 2.74E+01 1.05E+02 3E-01 1

Nap_ha_ne 128E+02 220E-01 1A9E+01 1.01E+02 1.17E+02 6.30E+02 2E-01 1

_M_h_naph_ene 2_0E+02 4_5E-01 1.72E+00 1.76E+02 1.78E+02 6.30E+02 3E-01 1

B_ _hexyl) ph_a_ 4.20E-01 723E-04 3A9E_4 1.22E+01 1.22E+01 2.56E+02 5E-02 1

Di-mbu_lp_hal_e 221E+01 3.80E-02 725E_2 7.52E+00 - 7.63E+00 6.07E+03 1E-03 1

N-N_mso_phen_amine 6_7E+01 1.15E-01 629E+00 3.27E+01 3.91E+01 2.56E+02 2E-01 1

Ace_ne 8XOE+00 1.50E-02 2.11E+00 6.04E+00 8.16E+00 6.39E+02 1Eo02 1



Table H 8-8. DeerMouseSoil Pathway,EODSite 1, Tier2, Step 3a-LOAEL

Exposure Soil Plant _gestion Ir ve_ebrale _gestion Site
Concenka_on _gestion (m_kg-da_ _gestion Sum LOAEL-TRV Use

Chemical (mg/kg) (mg_g_a_ (m_kg_a_ (m_kg_a_ (m_kg_a_ HQ FaVor

X_enes,T_ 9_0E+01 1_9E_1 7X3E+01 7.99E+01 1.57E+02 2.15E+01 7E+00 1

_8_CDD TEQ - Mamm_ _73E_6 1.37_08 &68E_8 Z_ E_6 2.31_06 1.19E_5 2_01 1

1,_n_mbenzene _30E_1 128E-03 2.80E-01 3_0E_2 3.20E-01 228E_1 1E+00 1

2_6_dn_rot_uene 7.86E+00 1_0E-02 2.78E+00 1.18E-01 2.92E+00 1.03E+02 3E-02 1

2,4-_nitrot_uene 7.00E+00 1A2E42 2.15E+01 5_3E_1 221E+01 4.64E+01 5E41 1

2-Amino_,6-Dinitrotoluene &10E_I 6.31E-04 1.16E+00 6A4E42 122E+00 9.23E+01 1E_2 1

Hexahydrml_,_trinitro-l_azine 1AOE+01 2.85E-02 5.04E-01 1A1E_l 6.73E-01 3.25E+01 2E-02 1
(REX)

HMX 1AOE+00 2.85E-03 1_8E+01 234E-03 1.68E+01 4.00E+01 4E-01 1

A_mony 1.03E+02 2#9E-01 3.19E-01 8_2E+00 9.15E+00 5.90E-01 2E+01 1

Be_m 1.30E+00 2.64E-03 1.74E_1 4.90E-03 1.81E-01 532E+00 3E_2 1

Cad_um 9.16E+00 1.86E-02 1.74E-01 4_3E+00 4.23E+00 7XOE+00 5E-01 1

Copper 8_2E+02 1.75E+00 2.34E+00 3X2E+01 4.13E+01 2X4E+01 2E+00 1

Lead 9.33E+01 1.90E-01 2.83E-01 2_2E+00 3.09E+00 4.70E+01 7E-02 1

Memu_ 5_7E_1 1.03E-03 2.14E-02 4_8E-02 6.32E-02 2.97E+00 2E-02 1



Exposure S_I Plant Inges_on Invedebrate Ingestion SRe
Concen_aUon _gestion (mg/kg-day) IngesUon Sum LOAEL-TRV Use

Chem_al (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) HQ Factor

N_k_ 1_5E+01 Z54E-02 _00E-02 1.11E+00 1.19E+00 155E+00 8E-01 1

P_ch_ 8_6E_2 1_8E_4 2_7E+00 _34E_3 Z08E+00 _40E+00 3E_1 1

S_e_um Z12E+00 _31E_3 _75E-02 1_5E_1 Z37E-01 5_7E_1 5E-01 1

_Ner 530E+00 1.18E_2 _80E-03 933E_1 1_1E+00 1.06E+02 1E-02 1

Th_um 132E+01 _09E_2 _18E-01 _73E_1 922E-01 _16E+00 2E_1 1

_nc 1.56E+03 _16E+00 Z37E+01 738E+01 1_7E+02 _76E+01 1E+00 1

_M_h_naph_ene 2XOE+02 5A9E-01 1.51E+01 8.18E+01 _75E+01 _86E+02 2E-01 1

Nap_ha_ne 128E+02 Z60E-01 1.31E+02 4X2E+01 1_8E+02 _86E+02 3E-01 1

B_ _hexyl) ph_a_ 420E_1 _54E-04 _05E_3 _66E+00 _67E+00 _38E+02 2E-02 1

Dkmbu_lp_h_a_ _21E+01 4A9E_2 _35E-01 3_0E+00 4.18E+00 _64E+03 7E-04 1

NoN_mso_phen_amine 6_7E+01 126E_1 _51E+01 1_2E+01 7_4E+01 238E+02 3E-01 1

Ace_ne 8XOE+00 1_7E_2 1_4E+01 2_1E+00 2.13E+01 5_4E+02 4E-02 1



_me_ H 8-9. _ng-t_l_ WeaselSoil P_hway, EODSite 1, Tier2, S_p 3a-LOAEL

Exposure Soil Plant Inve_eb_te Mouse Shrew Ingestion S_e

Chemic_ C°ncen_afi°(mng/kg) (mg_g_a_y)gesti°n (m_kg-da_y)gesti°n (m_kg_a_y)gesti°n (m_kg_a_y)gesti°n (m_kg.da_y)gesti°n SUmda(y)m_kg"LOAEL'T(RVmg_g-da_ HQ Fa_oUrse

Xylene_Total 9.80E+01 1_6E-03 0.00E+00 0.00E+00 1.80E-06 6.16E_7 136E_3 2.15E+01 9E-05 0.0253

_3,7,8-TCDDTEQ - Mamm_ 6_3E_6 1.34E-10 0.00E+00 0_0E+00 2.13E-12 1_5E_2 1.38E-10 1.19E_5 1E-05 0.0253

1,_D_obenzene _30E_1 126E_5 0_0E+00 0.00E+00 4.71E-10 5.14E-11 1.26E-05 2.38E-01 5E-05 0.0253

2_-Tdni_otoluene 7.86E+00 1_7E_4 0.00E+00 0.00E+00 4.73E-09 2.83Eo10 1_7E_4 1_3E+02 2E-06 0.0253

2,4-_nitmtoluene 7.00E+00 1AOE_4 0.00E+00 0.00E+00 5.90E-08 2_3E_9 1AOE_4 4.64E+01 3E_6 0.0253

2-Amino-4,6-DinRrotoluene 3.10E_1 &19E46 0#0E+00 0.00E+00 2_6E-09 1X6E40 6.19E_6 923E+01 7E-08 0.0253

Hexahydrml,3,_tdni_o-l,3,_ 1AOE+01 2_9E44 0.00E+00 0.00E+00 4A7E40 7_1E41 2X9E_4 325E+01 9E_6 0.0253
_a_ne (RDX)

HMX !.40E+00 Z79E_5 0.00E+00 0.00E+00 1#5E_8 3.59E-10 2.79E_5 4.00E+01 7E_7 0_253

Antimony 1.03E+02 2.06E_3 0.00E+00 0.00E+00 127E_6 7X9E_7 2.06E-03 5.90E-01 3E-03 0_253

BewIlium 1.30E+00 2_9E_5 0.00E+00 0.00E+00 6_2E_9 3.71E40 2.60E-05 5.32E+00 5E-06 0.0253

Cadm_m 9.16E+00 1.83E-04 0.00E+00 0.00E+00 3.14E-06 1_8E_6 1.87E-04 7_0E+00 2E_5 0.0253

Copper 8.62E+02 1.72E42 0.00E+00 0.00E+00 1.91E-05 1.13E45 1_2E_2 2X4E+01 6E-04 0.0253

Lead 9.33E+01 1.86E43 0.00E+00 0.00E+00 . 4.16E-08 128E_8 1_6E-03 4_0E+01 4E-05 0.0253

Me_u_ _07E_1 1_1E_5 0.00E+00 0.00E+00 2.93E-07 1_4E_7 1_5E_5 2.97E+00 4E-06 0.0253



Exposure Soil P_nt Invedebrate Mouse Sh_w _gestion Site

Chem_ Concentrafio (mg/kg_a_Ingesfi°n (m_kg_a_Ingesti°n (mglkg-da (mglkg-da (m_kg.day)_gestionSum(mglkg-da_ (mg/kg_a_LOAEL'TRV HQ FactorUse

Nick_ 1.25E+01 2_0E_4 0.00E+00 0_0E+00 5.54E-08 324E_8 2.50E-04 1.55E+00 2E-04 0.0253

Pem_orate 8_6E_2 1_5E_6 0.00E+00 0_0E+00 9.64E-05 3A9E_6 ,1.02E-04 6AOE+00 2E_5 0.0253

Se_um 2.12E+00 4.23E-05 0.00E+00 0.00E+00 1.10E-05 3A6E_6 5_7E-O5 5.07E-01 1E_4 0.0253

Sider 5.80E+00 1.16E-04 0.00E+00 0.00E+00 7.98E-07 _05E_7 1.17E-04 1.06E+02 1E_6 0_253

Tha_um 1.52E+01 3.03E-04 0.00E+00 0_0E+00 1.71E-06 _17E_7 3.06E-04 5.16E+00 6E-05 0_253

_nc 1.56E+03 3.10E_2 0.00E+00 O_0E+00 2A7E-04 1_0E_5 3.13E-02 9X6E+01 3E-04 0.0253

2-M_h_nap_ha_ne 2.70E+02 5_9E_3 0.00E+00 0_0E+00 2A9E-06 126E_6 5_9E-03 5_6E+02 9E_6 0.0253

Nap_ha_ne 1.28E+02 _55E_3 0.00E+00 0_0E+00 2A7E-06 4_3E_7 Z56E-O3 5.86E+02 4E_6 0.0253

_s (2-_hylhexyl)ph_alate _20E_1 _38E_6 0.00E+00 0.00E+00 9_2E-06 6.17E_6 2A2E-05 2.38E+02 1E_7 0.0253

_-bu_lp_h_e 2_1E+01 4A1E_4 0.00E+00 0.00E+00 2.66E-07 1A5E_7 4AIE_4 5.64E+03 8E_8 0.0253

N-Nffmso_phen_amine 6.67E+01 1.33E-03 O.00E+00 0.00E+00 7_4E-07 127E-07 1_3E-03 2.38E+02 6E-06 0.0253

Ac_one 8.70E+00 1_4E_4 0.00E+00 0.00E+00 3_5E-09 4.18E-10 1_4E_4 5.94E+02 3E_7 0.0253



Table H 8-10. WestemMeadowlarkSoil Pathway,EODSite 1,Tier 2, Step3a-LOAEL

Exposure Soil Plant Inve_ebrate Inges_on Site
Concenkafion Inges_on Ingestion Inges_on Sum LOAEL-TRV Use

Chemic_ (m_kg) (mg/kg_a_ (mg/kg-da_ (mg/kg-day) (mg/kg-da_ (mg/kg-da_ HQ Factor

X_ene_ T_al 9.80E+01 6.77E-01 3A2E+01 6.11E+01 9_0E+01 2.06E+00 5E+01 0X24

1,_D_mbenzene _30E_1 425E_3 124E_1 2_9E_2 1.58_01 8AOE_I 2_01 0X24

2_6_dni_otoluene 7.86E+00 5A3E-02 123E+00 _06E_2 1.38E+00 7.00E+00 2E-01 0.724

2,4-_nitrot_uene 7.00E+00 4_4E_2 9.51E+00 _30E_1 9_9E+00 1.30E+00 BE+00 0.724

2-Amino_,_nitrot_uene _10E_1 2.14E-03 _12E_1 4.92E-02 5_3E_1 7.00E+00 8E-02 0.724

Hexahydr_l,3,5-tdn_r_l,3,_azine 1AOE+01 9_7E_2 Z23E-01 1_8E_1 4.27E-01 8.14E+01 5E-03 0.724
(REX)

HMX 1AOE+00 9_7E_3 7ALE+00 1_9E_3 7A3E+00 3.00E+01 2E-01 0.724

Antimony 1.03E+02 7.12E-01 1.41E-01 6_0E+00 7.45E+00 530E_2 1E+02 0.724

Bewl_um 1.30E+00 _98E_3 7_8E-02 _75E_3 8_5E_2 5.32Eo01 2Eo01 0.724

Cadmium 9.16E+00 6.33E-02 7.72E-02 3_8E+00 323E+00 1A7E+01 2E_1 0_24

Copper 8_2E+02 5.96E+00 1.04E+00 2.84E+01 _54E+01 2,30E+01 2E+00 0_24

Lead 9.33E+01 6A5E-01 1.25E-01 2_0E+00 2,77E+00 1_3E+01 2E-01 0.724

Memu_ 5_7E_1 3.50E-03 9.45E-03 3.12E-02 4.41E-02 _90E_1 1E-01 01724

N_k_ 1.25E+01 8.65E-02 _65E_2 8A8E_1 9.61E-01 1.38E+01 7E-02 0.724
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Exposure Soil Plant Inve_ebrate Ingestion Site
Concen_a_on Ingestion Ingestion Inges_on Sum LOAEL-TRV Use

Chemical (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) (mg/kg-day) HQ Factor

Pe_h_m_ &76E_2 6_6E_4 _15E-01 _61E_3 9.21E-01 1.30E+01 7E-02 0.724

S_e_um 2.12E+00 1A7E_2 4_1E_2 1_3E_1 1_1E_1 2.30E+00 7E_2 0.724

Sider 5.80E+00 4_1E_2 3.01E-03 7.59E-01 8.03E-01 8.90E+00 9E-02 0.724

Th_Hum 1.52E+01 1.05E-01 1ALE-01 4.38E-01 6.84E-01 2.56E+00 3E-01 0.724

_nc 1.56E+03 1.07E+01 1.05E+01 6.10E+01 823E+01 1.72E+02 5Eo01 0_24

2°M_h_naph_a_ne 2.70E+02 1.87E+00 6.67E+00 6.26E+01 7.11E+01 2.25E+02 3Eo01 0_24

Naph_a_ne 1.28E+02 8.85E-01 5.78E+01 3_1E+01 9A8E+01 2.25E+02 4E-01 0.724

B_ (2-e_hexyl) ph_e 420E_1 2.90E-03 1.35E-03 423E+00 4.33E+00 1.10E+01 4E-01 0.724

D_mbu_lp_ha_ 2.21E+01 1.53E-01 2.81E-01 2_7E+00 3.11E+00 1.10E+00 3E+00 0.724

N-N_mso_phen_amine 6.67E+01 4_1E_1 2A4E+01 1.16E+01 3_4E+01 2.00E+02 2E_1 0X24

Ac_one 8_0E+00 6_1 E_2 8.15E+00 2.15E+00 1.04E+01 1.00E+02 1E-01 0_24



Table H 8-11. MourningDove Soil Pa_way, EODSi_ 1, Tier2, S_p 3a-LOAEL

Exposure Soil Ingestion Plant Ingestion Inve_ebrate Ingestion S_e Use
Concen_afion (mg/kg-day) (mg/kg-day) Ingestion Sum LOAEL-TRV Factor

Chemic_ (mg/kg) (mg/kg-day) (mglkg-day) (mglkg-day) HQ

Xylenes,Tot_ 9.80E+01 4_5E_1 6.89E+01 0.00E+00 6.93E+01 2.06E+00 3E+01 _74E_1

1,3-_nitmbenzene 6.30E-01 3.05E-03 2.50E-01 0.00E+00 2.53E-01 8AOE-01 3E_1 _74E_1

2A_-Td_uene 7.86E+00 3.81E-02 2.48E+00 0_0E+00 2.52E+00 7.00E+00 4E-01 _74E_1

2,4-_nitrot_uene 7.00E+00 _39E_2 132E+01 0.00E+00 1.92E+01 1.30E+00 1E+01 _74E_1

2-Amino_,6-Din_rotoluene 3.10E-01 1.50E-03 1_3E+00 0.00E+00 1.03E+00 7.00E+00 1E-01 5.74E-01

Hexahydro-1,&5-tdnitro-l,3,_a_ne 1AOE+01 6_8E-02 4A9E-01 0.00E+00 5.17E-01 8.14E+01 6E_3 5_4E_1
(RDX)

HMX 1AOE+00 6_8E-03 1AGE+01 0_0E+00 1A9E+01 3.00E+01 5E_1 5X4E-01

Antimony 1.03E+02 4.99E-01 2.84E-01 0.00E+00 7_3E-01 5.90E-02 1E+01 5.74E_1

Bewl_um 1.30E+00 620E_3 1.55E-01 0.00E+00 1.61E-01 5.32E-01 3E-01 5_4E-01

Cadmium 9.16E+00 4A4E-02 1.55E-01 0.00E+00 2.00E-01 1A7E+01 1E_2 _74E_1

Copper 8.62E+02 4.18E+00 2.09E+00 0_0E+00 6.26E+00 2.30E+01 3E_1 &74E_1

Lead 933E+01 4.52E-01 2.52E-01 0.00E+00 7.04E-01 1_3E+01 4E_2 5_4E_1

. Mercuw 5_7E41 2A6E-03 1.90E-02 0_0E+00 2.15E-02 3_0E-01 6E_2 5_4E_1

N_k_ 125E+01 6.06E-02 5.35E-02 0.00E+00 1.14E-01 138E+01 8E_3 5.74E-01
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Exposure Soil _gestion Plant _ges_on Inve_ebrate Ingestion Site Use
Concen_aUon (mg/kg-day) (mg/kg-day) _gestion Sum LOAEL-TRV Factor

Chemical (mg/kg) (mglkg-day) (mg/kg-day) (mg/kg-day) HQ

Pemh_m_ 8.76E-02 4_5E_4 1.84E+00 0.00E+00 1.84E+00 1.30E+01 1E-01 _74E_1

S_e_um 2.12E+00 1_3E_2 8_9E_2 0.00E+00 9.71E-02 2.30E+00 4E-02 5_4E_1

Sider 5.80E+00 2_1E_2 6_6E_3 0.00E+00 3A2E-02 8.90E+00 4E-03 _74E_1

Th_um 1.52E+01 7.36E-02 _83E_1 0.00E+00 3.57E-01 2.56E+00 1E_1 5X4E_1

_nc 1.56E+03 7.53E+00 2.11E+01 0.00E+00 2.87E+01 1.72E+02 2E-01 _74E_1

_M_h_naph_ene 2.70E+02 1.31E+00 1.34E+01 0.00E+00 1A7E+01 2.25E+02 7E-02 _74E_1

Naph_ene 1.28E+02 620E-01 1.16E+02 0.00E+00 1.17E+02 2.25E+02 5E-01 _74E_1

B_ _hexyl) ph_e 4.20E-01 2.03Eo03 2.72Eo03 0.00E+00 4_5E_3 1.10E+01 4E-04 5X4E_1

Dbmbu_lph_a_ 2_1E+01 1.07E-01 5_5E-01 0.00E+00 6.72E-01 1.10E+00 6E-01 5_4E_1

N-N_mso_phen_amine 6_7E+01 323E_1 4_1E+01 0.00E+00 434E+01 2.00E+02 2E-01 5.74E-01

Ace_ne 8.70E+00 422E_2 1.64E+01 0.00E+00 1.65E+01 1.00E+02 2E-01 _74E_1



Table H8-12._gge_ead Shd_ Soil Pathway,EODSite 1,Tier 2, S_p 3_LOAEL

Exposure Soil P_nt Inve_ebra_ Dove M. Lark _gestion Site
Conce_ra_on _gestion Ingestion _gestion _gestion _ge_n Sum (m_kg- LOAEL-TRV Use

Chem_al (m_k_ (mg_g_a_ (mg_g_a_ (m_kg_a_ (m_kg_a_ (m_kg_a_ dan (mg_g_a_ HQ FaVor

X_enes,T_ 9_0E+01 _21E_2 0.00E+00 O.00E+00 422E_5 4,62E-05 322E-02 2.06E+00 2E-02 0,08

1,_n_mbenzene 6_0E-01 2_6E_4 0_0E+00 O,00E+00 1_8E-08 9.81E_9 2.06E-04 8AOE_I 2E-04 0_8

2_-Tdn_rotoluene _86E+00 2_7E_3 0_0E+00 0,00E+00 2,17E_7 9AOE-08 2.57E-03 7.00E+00 4E-04 0.08

2,4-_nitmtoluene 7_0E+00 229E_3 0_0E+00 0,00E+00 2_4E_6 1,13E_6 2.30E-03 1.30E+00 2E_3 0.08

_Amino-4,6-Dinitrotoluene 3.10E-01 1_1E_4 0.00E+00 0.00E+00 120E_7 5,16E_8 1.02E-04 7.00E+00 1E_5 0.08

Hexahydro-l,3,_t_nitro-l,3,_ 1AOE+01 4_8E_3 0.00E+00 0,00E+00 1_3E_8 1,20E-08 4.58E-03 8.14E+01 6E-05 0.08
_azine (RDX)

HMX 1AOE+00 4_8E_4 0_0E+00 0_0E+00 439E_7 1,96E_7 4.59E-04 3,00E+01 2E_5 0.08

Antimony 1_3E+02 3_7E_2 0_0E+00 0,00E+00 5_2E_6 4.37E_5 3.38E-02 _90E_2 6E_1 0_8

Bewll_m I_0E+00 4.26E-04 0.00E+00 0.00E+00 _19E_7 1AOE-07 426E-04 5.32E-01 8E_4 0.08

Cadmium 9.16E+00 3_0E_3 0_0E+00 0,00E+00 _91E_6 1.01E_4 3.11E-03 1,47E+01 2E_4 0.08

Copper 8_2E+02 2_2E_1 0_0E+00 0_0E+00 1_5E_4 6,93E_4 2.83E-01 2.30E+01 1E_2 0,08

Lead 9_3E+01 3_5E_2 0_0E+00 0_0E+00 5_5E_7 1.57E_6 3.05E-02 1_3E+01 2E_3 0.08

. Memu_ 5_7E-01 1_6E_4 0.00E+0O 0_0E+00 5_2E-06 8_4E-06 1_0E-04. _90E_1 5E-04 0.08

N_k_ 125E+01 4_9E_3 0.00E+00 0_0E+00 2_2E_7 1.88E-06 4.10E-03 1.38E+01 3E-04 0.08



Exposure. S_I P_nt Invedebrate Dove M. Lark _gestion Site
Concentra_on Inge_ion _gestion Ingestion _gestlon _gestlon Sum (mg_g- LOAEL-TRV Use

Chem_ (mg_g) (mg_g_a_ (mglkg_a_ (mglkg_a_ (m_kg_a_ (m_kg-da_ dan (mg_g-da_ HQ Factor

Pe_om_ 8_6E-02 2_7E_5 0.00E+00 0.00E+00 4_6E_3 1.80E-03 6_9E-03 1.30E+01 5E-04 0_8

S_e_um 2.12E+00 _94E_4 0_0E+00 0.00E+00 2AOE_4 _15E-04 125E-03 2.30E+00 5E-04 0.08

Sgver 5.80E+00 130E_3 0_0E+00 0.00E+00 1A4E_6 2_7E-05 133E-03 8.90E+00 2E-04 0.08

Th_um 1.52E+01 _98E_3 0_0E+00 0.00E+00 _53E_5 _35E-05 5_6E-03 2.56E+00 2E_3 0.08

_nc 1_6E+03 _09E_1 0.00E+00 0.00E+00 _55E_3 8.05E-03 521E-01 1.72E+02 3E-03 0.08

2-M_h_naph_ene 2XOE+02 8.84E_2 0_0E+00 0_0E+00 Z01E_5 7_6E-05 8_5E-02 2.25E+02 4E-04 0.08

Naph_a_ne 128E+02 _19E_2 0.00E+00 0_0E+00 _66E_5 5.55E-05 420E-02 2.25E+02 2E-04 0.08

_s (2-e_hexyi) ph_a_ 4.20E-01 1_7E_4 0.00E+00 0_0E+00 _31E_7 3.10E-04 4A8E-04 1.10E+01 4E-05 0.08

D_mbu_lph_e 2.21E+01 7_3E_3 0.00E+00 0.00E+00 2_8E_6 8.33E-06 724E-03 1.10E+00 7E-03 0.08

N-Nitrosodiphenylamine 6.67E+01 Z18E_2 0_0E+00 0.00E+00 Z86E_5 1_7E-05 2.19E-02 2.00E+02 1E-04 0.08

Ace_ne 8.70E+00 _85E_3 0_0E+00 0_0E+00 1_1E_7 7.50E-08 2.85E-03 1.00E+02 3E-05 0.08



Attachment H-9
Dioxin TEQ CalculaUons



E_ (_')

TaMe H_. Site I _oxln TEQ Calc_a_ons I_ 6_b_s
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E_ (0_

l_,3,4,8,7,8-Hep_ch_rodibenzo_mn 8290 n_/kg 0_1 O01 0454 0A54 _00454 _00454 O107 0,107 000107 000107 O816 O_6 000816 000816 O138 UJ 0069 0,00069 000069

12.3,7,_Pen_ch kxodibenzc-P-Oioxin 8290 n_g 1 1 _05O6 00506 00506 _05O6 00483 00483 00483 00483 O135U 00675 00675 00675 O0337 U O_685 O_685 0_1685

Hexach_rodibenzo-P-O_xins 8290 ng/kg NA NA 0363 _363 NA NA _474855 _474855 NA NA 0749 _749 NA NA 9 U 01565895 NA NA
Pentachlo_adibenzo_runs 8290 n_/kg NA NA 049 049 NA NA O173 O173 NA NA O0818 UJ 0,0409 NA • NA _153 UJ 00765 NA NA

Pentachlomdibenz_P-D_xins 8290 n_J_g NA NA 0413583 0,413583 NA NA _399355 0399355 NA NA 2 U O219_ NA NA 5 U 0,1495075 NA NA

011448 025O22
Te_ach_rodibenzo-P-O_xins 8290 n_g NA NA _299145 0299145 NA NA _27_58 _278158 NA NA 9 U 0.0572445 NA NA 8 U _125114 NA NA
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Affachment H-10
Natural HistoryProfilesof Representa_veSpecies



_ J Name: Orna_ Sh_w _r_ ornatus)

Taxonomy: Sorex ornatus _ amm speciesof shrew _c_ed o_y _ coas_l m_shes and riparian
communitiesof Californiaand B_a Cali_mi_ Nine subspe_es havebeen described,two of wh_h
were wide_ _strib_ed _ pa_ _ory while seven otherswere found _ smfll p_ches tong coast
marshes, inland valley_ and mon_ne meadows (Maldonadoet ft., 2001_ Differentiationof Orn_e
Shrews _to subspeciesis hrgdy based on body s_e and p_age c_orat_n of _ smfll number of
spedmens, and while t_s spec_s shows a large degree of variation_ s_e and pdage cdo_ and
many exh_R _ffemnt degrees of melanism, genetic _ffemnces between the subspecies am _w.
Them_re, "s_iRing" _e spec_s _to subspedes based on these phenotyp_ variationsmay not be
rdiab_ (Mfldonadoet ft., 2001).

Mo_ of _e av_lab_ _rmation on the Ornate Shrew perta_s to two subspecies. The S_sun
Shrew(Sorex ornatuss_uosus) is a FederalSpedes of Concemand a Cflifornh Spec_s of Spe_fl
Concem. This subspedes is now mstri_ed _ remnantsof natural fidfl and brac_sh m_shes tong
the noahem bord_s of San Pab_ and S_sun bays _ Cali_rn_ (WESCO,1986). The Buena Vis_
Lake Shrew (Sorexornatus re_us) is one of two subspeciesof the Orn_e Shrew th_ occur _ the
San Joaquin V_ and has been H_ed as an Endangered Species by the U.S. Fish and Wildli_
Serv_e (DOL 2002_ The spe_es profi_ th_ _l_ws is them_m comprisedof _formation taken
from separa_ sourcesperta_ing m _ffemm subspecies.

S_e: Ornate Shrewsrange _ Mn_h from 9.8 to 10.5cm. Thek body we_hts range from 4.1 to 7.6
grams, with a mean wrgN of 5.85 grams (Brown _ M., 199_. In mo_ shrews, wim_ w_g_ _
70%of thek fi_ye_ we_, and50% of thek secon_ye_ w_g_ (Hays, 199_. •

Fora_ng Area: D_a regarding the _m_ng _ea cr _rritory M_e of the Orn_e Shrew _e
unavailable. The sho_-_fled shrewhas an appm_m_e _m_ng area of 022 ha (Pla_ 197_.

Den_W: A favorable habR_ shoed suppo_ dens_ of 111 _du_ shrews per he,are,
acco_g _ estimationsby Newman(197_. S_sun shrews exi_ _ aggregationsth_ confi_ of one
dom_a_ m_e and _veral _m_. _ betw_n the aggregationsare )oung an_ subdom_ant
m_ th_ w_e _spe_ed _om the groups(Hays, 199_.

Habit: Ornate Shrews pm_r m_oph_ic communitieswith dense cover and an abundam l_er
laye_ Typ_ _a_s _und _ these communiti_ am Fmmo_ coRonwoo&wil_w_ _kali he_
wi_ _e grass,and B_tic rash (Brown _ _., 199_. S_sun Shrewstend _ inhab_ tidal m_sh_ th_
can be characterized _ o_er of thor decreasing t_emnce to _undation: Sparta foliosa
(cordgmss), Salicorn_ ambigu_ Salicorn_ _rginica _icklew_, and Grindelia cune_olia and
humulis (gumplant), and bmc_sh m_sh_ domina_d by Scirpus cal_orn_us (Cali_rnia b_ms_
and Typha _t_olia _aR_D (Rudd 1955).

Orn_e Shrews build dome-shaped nests made of dead plant m_eri_ and paper scraps, usually on top
of the soil surface below driftwood or planks _tu_ed above the high fide line (WESCO, 1986).

Orn_e Shrews am active day and _g_ but _e rare_ obeyed _e to thor sm_ s_e and c_pfic
_h_ Th_ _ _t h_ern_ _t _n _ a d_ s_e of _fi_ _d _o0 _ surv_e
_ env_nm_ _ndi_ _OI, 2002).

R__: B_g _ occursF_rna_ _ e_y O_ober (B_ et _., 199_ _d
peaks _ M_ _ewman and _ 1978). L_er _ze _ng_ _om 4 to 7 youn_ _th a mean of 5.2.



(_/_ wigth_mfiOonnedom_aUpmicM_h_msM_2n_ays(Cal/Ecotox,200_se.ve_l b_e_ng and imma_Arefl_ b_e_nfegmM_°SC_YS'oune_,ehag_egatis°nubdominantmMeiSsMR
Lave _e ag_egations but do _m _ early _ring m comp_e wi_ _fidem mMes during _e ne_
b_e_ng sea_n (Hays, 199_. The Mnge_U of Omme Shrews is o_y 16 - 18 momhs (CaVEcotox,
200_ and dea_s _nd _ occur sho_ly aR_ _e b_e_ng _on (Rud_ 1955).

F_dM_ Omme S_ews will _ed _fimin_e_ on avMlabM la_ae and add_ of _ve_l _ies
of aquatic and _e_dM _ and are M_ known _ consume s#de_, _ntip_des, _ugs, _n_,
and earthworms on a _asonM_ availabM bails (DOI, 200_. They have a ve_ _gh body
metabolism and _e _e_ abM to eat betw_n 60 and 200% of thor body mass dMly, and
h_ating _mMes can em up to 300% offer body m_s (Genoud and Vog_, 1989). For _e sho_-
miMd shrew, _e _anda_ m_abolic rate is appm_mme_ 190% _e rate p_c_d from body w_g_
(Deav_s and Hud_ 1981). T_s Esk _ment will use _e MMmetricequaticn ofNagy _001)
developed _r _ctivo_ to _fimme _od intake of the shrew: mean = 1.119 grdms (range = 0.897
to 1.317 gramS.

Predators: Shrews am sddom prayed upo_ p_fiMy becau_ _ey _nd to stay deep_ under
vege_tion (Pe_ 1946, C_wc_ 195_ _ becau_ they are unpala_b_ due _ th6 _1
secretions and offens_e odor from _eir flank #ands and _c_ (DOI, 200_.

Exposure Factors:

Fee_ng Rate: Mean: 1.119 gmmsMay (DW) Max: 1.317 _ams/day (DW) Oerived us_g
Nagy, 2001 allometric equation for mammM _od _takO (Deave_ and Hudso_ 1981; Nag_
2001).

_ fordrinkiD ng_nMng Ratew:aterfromEpM A,ean: 0.00_ 993)L._ay; Max: 0.0012 L_ay _erived u_ng M_me_c equation

Di_ PartitioMng Factor (for SRA):

Soil: 0.03 _0 _ Pe_entile, TabM 3. Estimmed D_tribution of_ VMu_. EPA 2005).
Han_: 0.00

AnimMs: 1.00 O_u_ed for SRA)

D_t Partitioning FaVor (_r BERA):

S_I: 0.009 _0 _ Pe_entile, TabM 3. Estimmed Distribution of_ VMu_. EPA 200_.
P_ms: 0.05

AnimMs: 0.941 (Derived from DOI, 200_
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Name: Deer Mouse (Peromyscus maniculatus)

Size: Deer mice range fom 7.1 to 10.2 cm in _ngth, with a 5.1 to 13 cm tMl (Burt and
Grossenhode_ 1980). Schlesingerand Po_er (1974) repoaed a mean woght of 22 grams for adult
femMesand 20 grams for adult mMes. Minimum,mean, and maximum weights of 1825, 19.6,and
20.9 grams, respectively,were derived fom Schle_nger and Poae_s dma and will be used in this
risk assessment.

ForagingArea: The deer mouse nests in burrows in the ground, in _ee_ stump_ and buildings.
Bowers and Sm_h (1979)repo_ mean home rangesof 0.128and 0.094 ha formale and female deer
mic_ respectively,for the Idahohigh deseX. Th_ _ most _milar to site habitat, so as a conservafige
exposureestimate,a foragingarea of 0.1ha is assumedfor the purposesof this assessmenL

Density: Populationdens_iesvary over space andtime and are often pos_ivelycd_elated with food
abundance(T_a, 1981;Wolff, 1989_ moisture contentsof plants (Bowers and Smith, 1979), and
vegetative cover (van Home, 1982). Population density can range _om 3.9 to 28 per hectare
(Metzga_ 1979).

HabRat: The deer mouse inhabff nearly all types of dryqand habitats within the_ .range: sho_- grass
praifie_ grass-sage communities, coa_al sage scrub, sand dunes, wet praifie_ upland mixed and
cedar fore_ de_duous fore_ ponderosa pine fore,s, other habita_ (Holbrook, 1979; Kaufman
and Kaufman, 1989; Ribble and Samson, 1987; Wolff and HurlbuR, 1982).

Reproduction: The breeding season of the deer mouse is normMly from February to November; the
duration of reproductive season varies with latitude (Burt and Grossenh6deL ,1980). The deer
mouse produces 2 to 4 H_ers per yea_ 3 to 5 pups per li_er (Burt and GrossenhddeL 1980). In

_--'__ Albeaa, Canad_ deer mice reach sexual maturity 35 days after bi_h (MiHaL 1985).

Feeding: Deer m_e eat seeds, arthropods, some green vegetation, roots, fru_s, and fungi as
availab_ (Johnson, 1961; Menhusen, 1963; WhRake_ 1966).

Predators: House cat, hawks, fox, coyot_ and snakes.

Exposure Factors:

Feeding Rate: Mean _ 3.322gram_day dry weig_ and ma_mum is 3A91 grams (derived
us_g MMmetricequation_r rodent_od _gestion, Nagy, 2001).

D_nMng Rate: Mean is 0.003 L/day _efived u_ng allome_c equation _r drinking wme_
EPA, 1993).

Diet PartitioningFactor(for SRA):

Soil: 0.032 (90_ Pe_entile, TabM3. EstimmedD_tribufionof PsValues.EPA2005).
Plan_: 0.00
AnimMs:1.00O_umed _r SPA)

_ PartitioM_ Factor (_r BERA):

Soil: 0.012 _0 _ _rce_ T_M 3. E_mmed D_bufion ofP_ VMues. EPA 2005).
_an_: 0.494



A_mMs: 0A94 (Defied from Whff_er 196_



_ W_ff, J.Ope.romysclus989.So_flbehav_(Rr.odenti_. LubbocIk,n.KirklanTxd,:TexaGs.L.Tecanhd Laneu,_veBZityN.,P_sse;ds.AdvanCepSp.271_291_.thestudy of



Name: L_t_ W_l ___

S_e: M_ of_ _ed_ _nd _ be _mewh_ 1_ _ _m_ _ _ _d _ _s of 22.8
- 26.6 cm _eO _d _.3 - _.8 cm _m_eO _ _d G_d_ 1_. _ _ _s _
_out 50% of_dr _ bo_ _n_ _e_ 1983_ G_en _e _ge of_ weasd wd_s _ 80 _
450 _s _eG 1983) we _ ass_e _ a me_ w_ _r risk _me_ p_s _ 265

Fora_ng A_a: The home _nge _r _e bn_i_d we_el is 12 _ 16 _ _ _d G_s_e_
197_. As a _e_ _s_ e_m_ a _ng _a of 12 ha _ _med _r _e pu_ of
t_s _mem.

Den_: _e de_ of weas_ pop_ions _ _fim_ed at 15 to 20 per 259 ha _u_ and
G_e_e_ 197_.

Ha_ W_ _ _und _ _e_e _d _op_ h_ _ No_ _d Ce_l Amefic_ They
i_ c_p fields _d smMl wooded _eas and _11 b_ _d ne_ _ h_ow bgs, rock pi_ and
_ b_s. W_ _m_m_ _ _ _ _w of_ of_ _ _ 1983).

R__: _e _n_l_ w_s_ m_ _ _y _ _ Four _ _g_ young _e born _ _
_1 or early M_ after a get.ion pe_od of 2.5 to 337 d_s. ThOr eyes open _ 35 d_s. M_es
_h _ ma_ _ _e _ w_ _m_es _e _p_ _ __ _ 3 _ 4 m_s _
1983).

F_d_ W_sds _ sM_y camN_ous b_ m_ _ge_ _me sNl wN_ _e_n_ _ey _ey on
mains _ _ _bR s_ _d Nso t_e a _w bi_s _d o_ a_mNs _ N_ _e p_y's s_H
_ _ c_es and NH_g R _ua _d Gms_N_ 197_.

Predators: M_

Exposure Factors:

Feed_g Rate: Mean: 16.058 _ms _ _; Max: _._3 _ _/d_ _efived
_g N_me_c _u_ _r _ _ _ _ __ _ _01L

DNnMng R_e: M_n: 0._0 LN_ M_: 0._8 _d_ _efi_d u_ N_meMc e_
_r _ w_ _& 1993).

_ __ _r _r S_:

So_: 0.043 _0 _ _e_ T_ 3. E_m_ed Dis_b_n of_ V_u_. EPA 2005_
PI_: 0.00

D_ __ng _r _r _):

S_I: 0.013 _0 _ P_ce_i_, T_le 3. _t_ Dis_fi_ of_ V_u_. EPA 2005_
P_s: O.00

_: 0.987 _d _m Bu_ _d Gm_e_ 197_
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Beye_ W.N., E.E. Co_o_ S. G_od& 1994. Esfim_ of S_I _g_fion by Wi_, J. W_.
M_, 58(2):3_82.
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Name:WesternMeadowlark(Stumellaneglecta)

S_e: The we_em meadowlark measu_s abom 28 cm _ng wi_ a 13 cm tail, thick _out bod_ hrge
legs, and a _n_ s_aig_ bill (Dunn 199_. The mi_mum and maximum we_ of the ad_t wes_m
meadowhrk has been reposed as 74.1 and 114 grams, _spe_e_ (Lanyon, 1962). From _ose data
a mean weight of appro_m_e_ 94.05 grams can be derive& A u_que _ot struc_ allows the
meadowhrk _ wa_ about on _e groun_ _ead of hoping Hke o_er birds.

Foxing A_a: The _m_ng _ea of_e w_m m_dowla_ is _pmxim_e_ 3.0 ha
(Schoener1968).

Density: The den_ty ofwestem meadowlarksranges from 0.1-1.0birdgacre (Bryant
1914).

Ha_t: The w_m m_wh_ h_ _c_ m_ws, _ _d p_g

Reproduction: _ Cali_mi_ _e w_m meadowl_k nestsbetw_n Ma_h and Augu_ (Bwam
191_. The _mfle b_s a n_t on _e groun_ _dden _ a c_mp of grossanddomedwi_ gra_ and
weed fib_s. A smallho_ on _e fid_ and a _dden runwayup _ _ur _ _n_ allows_e
meadow_ an enhance _ _e n_L The _m_e laysonewh_sh pink eg_ _ed wi_ _vend_
and brown,each day_r five days.The _male _cub_ _r 14days and on_ leav_ _e n_t _r
briefperiods,while the m_e _arches _r _od (Dtmn199_.

Feedin_ The western meadowlark fee_ng hab_s a_ marked by season_ _ffe_nces _
• ek m_n _ap_s. They e_ grfin during winter and early spring, _s l_e spring and
summe_ and weed seeds _ _H. (Lanyon 1994). _ is a powerful fly_ _ e_s _se_
making _ an asset to landown_s (Dunn 1998).

Predators: C_s, dogs, hawk_ owls, foxes and skunks.

Exposure Factors:

F_ng R_e: Mean: 14.038 gram_day (DW); M_: 13.555 gramgday (DW);
Max: 16.003 gramsMay Oerived us_g passerine _m_rie equation, Nagy, 2001).

Drinking Rate: 12mUday (derived us_g passerine allometric equation EPA 1993_

Diet PartitioningFactor(forSRA):

Soil: 0.164 (90mPercenti_,Table3. EstimatedDistributionof P_Values. EPA2005_
Plants: 0.00
Animals: 1.00(assumedfor SRA)

Diet Partitioning Factor (for BERA):

Soil: _4 _0 _ P_nti_ T_ 3. E_im_ed D_bufion of_ V_. EPA 2005_
Plants: 0.343

A_mMs: 0.5_(Defi_d _om Lanyo_ 199_
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_i{_) Name: Mourning Do_e (Zenaida macroura)
S_e: Theaveragesize of a mourningdove is 30.5 cm; i_ we_ht ranges_om 115-140gramswith a
meanwe_ht of 119grams(Dunning,1993).

Fora_ng Area: A se_ch for the _ng _ea of _e Mourn_g dove was unsuccessful. A
cflcuhfion _vo_g _e relationshipof d_ _od consumption_ body w_ght, for _e Mourn_g
dove was used to estim_e a fom_ng a_a of_53 (h_ (Schoene_ 196_. The herb_ore _lations_p
was assumed_ be_ app_ to the Mourningdovebecauseseeds andvegetablemaaer comprisesover
90pe_ent of ks _eL

Denfity: Popul_n dens_es range _om 1to 5 per 2.02 ha _ Californh (Garbe_ 1955_

Habita_ Mourn_g doves can be _und _ the dese_ (ne_ w_e0 to open woo_an_ agric_rfl
areas wi_ _a_e_d _ees, and suburbs. They will nest _ the _rk of a hofizon_l Weebranc_ on
groun_ on desexed ne_ of o_ spe_e_ or anywhe_ rise pro_ng solid suppo_ (Ehrl_h et ft.,
1988).

Reproduction: Moum_g dovesgeneral_ ne_ betweenm_-Mamh andmid-Septemb_ and produce
2-3, but occa_onally 3-6 clutchesp_ year (Ehrl_h _ M.,198_. Mourn_g dovesMmo_ always lay
two eggs (Brown, 1989; Verne_ 1980);gestation period is appro_m_e_ 15 days (Ehrlich et M.,
1988).

Feeding: S_ce _e mourn_g dove's _ con_s of seed_ _u_ng wa_e grain_om c_t_ed
fidds (Ehrl_h _ _., 198_, _c_e_ _gestion of soilwill occur. S_ce _e Mourningdove feeds on
• e groun_ _ is assumed_at at least a mi_mal amountof incidentalsoil_gestion occurs.

"°_'\__)_ Predators: Humans, hawks, owls, c_s, dog_ _ue jays, and squi_s (A_oc. of Game and Fish,
195_.

Exposure Factors:

Feeding Rate: Mean is 16.479grams (dw)_ay with a ma_mum of 18.414grams
(dwffday (derivedus_g allometric equation for food _gestion for
passerine_rds, Nagy, 2001).

D_nking Rate: Mean is .0142L/day(derivedus_g allometricequationfordrinking
w_e_ EPA, 1993).

Di_ Pa_itioning Factor(_r SRA):

Soil: 0.139 (90_ Percentile,Table3. Estim_edDistribut_nofP_Vflues. EPA2005).
Plan_: 1.00
A_mfls: 0.00O_umed _r SRA)

Diet PartitioningFac_r (forBERA):

Soil: 0.061 (50_ P_ce_ile, Tab_ 3. Estim_edDistributionofP_Vflues. EPA2005_
P_ms: 0.939(Derived_om Ehrl_h et ft., 198_
A_mfls: 0.00
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_ Name: Loggerhead Shrike (Lanius _dovic_nus)
• Size: The aduR _ggerhead shrike _ app_m_y 8.27 _ches _ leng_ with an app_m_e

wog_ of 47.5 grams (Campbell, 1998). Minimum and maximum body weigh_ of 44 to 61.10
grams have been reposed by Graberet _., 1973 and Te_e_ 1980. An avenge adult body weight of
52.55 grams will be used _r _e b_e risk _me_. The av_age body w_g_ of n_fl_gs
ranged _om 28.5 grams to 37.1 grams (Yosef and Gmb_ 199_.

Fora_ng Area: Foxing usually occurs _ early moming or at dusk (MflE_ 1931), ufing pe_h_ to
sp_ prey. Food is captured by swoop_g down _om _ese perches or from _m_ng on the ground
(Ander_ 1980; Bent, 1950; Mille_ 1931). Territory s_e is 4 hera, s (Sco_ and Morriso_ 199_.

Densi_: Anecdot_ e_dence e_sts _ suffic_ dense ne_ sites _ app_pri_e heig_s may _m_
• e _gge_ead shrike's occurrence _ _e dese_ areas during b_e_ng (Yose_ 1996; Campbell,
1998).

" Ha_ The chef _quireme_s _r _e _gge_ead shrike _e open _a_ wi_ well-spaced _oko_
po_s, _ _e _ _t two _ _gh, _om w_ch mo_ng a_mfl_ Hke _s cr small ve_ebm_s
may be seen on _e bare ground bdow or _ sho_, sp_se grasses (Gfinnell and Mille_ 194_.
B_oks and Temple (199_ and Yosef and Gmbb (199_ _und _at s_tab_ hunting pe_h_ we_
very important.

Reproduction: The _ge_ead shrike is general_ monogamous, wi_ m_or exceptions (Vem_ end
Wi_o_ 1969; Haas and S_an, 1989; Yose_ 199_. Femfl_ lay the_ eggs _om early February
through June, with a peak _ April (Kiff and Irwin, 1987; Yose_ 199_. Clu_h s_e is _c_ 5 or
6 egg_ based on dam s_s _om _veml large _mples over a _e area.

Fee_ng: Logge_ead shrikes are opportu_stic and generalist _ _et, wi_ p_y _ems _c_ng
primarily a_hropods and ff av_lable, a vafie_ of smfll to me_um_ed ve_ebm_s (M_ 1931;
Yose_ 1992; Chapman and Cas_o, 1972; R_d and Fu_fight, 1981; ScoR and Morriso_ 1995;
Yose_ 199_. The m_ori_ of_e_ _ _ all or nearly fll areas is _ve_ebm_s. The _ggerhead
shrike is known to occafionfl_ _rage on carrion, _c_ng mad _lls (Ande_on, 1976; Hayes and
Bake_ 198D.

Predators: American kestrel, common raven, raptors,native predatory mammals, and _ml caW.

Exposure Factors:

R_r_ory R_e: N_ av_lable.

Fee_ng R_e: Mean _ 9.43 grams_ay dry w_ght. The maximum _ 10.452 grams/day dry
we_ _erived us_g allometric equation _r p_rine _od _mke, Nagy, 2001).

D_n_ng R_e:Mean _ 0.0082 L/day. The ma_mum is 0.0082 L/day _erived ufing
fl_metric equationfor drinking wmer, EPA, 1993).

Di_ Partltio_ng Factor (for SRA):

Soil: 0.057 _0 _ Pe_entile, Tab_ 3. Estim_ed Distrib_n of_ Va_. EPA 2005).
Han_: 0.00

AnimUs: 1.00 O_umed for SRA)

D_ _r_g F_r (_r BE_:

S_I: 0.024 _0 _ _e_, T_ 3. Esfim_ed Di_ribufion of_ Vflu_. _PA 2005_
P_ms: 0.000

_fls: 0_ _d _m Yo_f_ ft., 1993)
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AttachmentH-11 ToxicologicalReviewof Perchlorate

In_oducfion

P_c_om_ is a ve_ _able a_on M_ is a_o_ed wiM a cation _ _rm an inorganic sML
P_c_o_ a_on consi_s of a c_ofine _dm_n number of +_ su_ounded by _ur oxygen
_d_n numb_ of-2) rooms m _rm an oxyc_ofine anon _1 cha_. Perforates _e _o_a_c
sMts with _gh melting p_ms as defined _ TabM 1 and are solubM _ wateL There _e five
pe_Homte sM_ _ are manufac_red _ sub_anfiM amount: magnes_m, pomss_m, ammo_um,
so_um, and lff_um perforate (ATSDR 2005L

SM_ cf pe_ormes have _gh sdubfli_ _ nomaqueous and aqueous envimnmen_ (EPA 2002;
Table 1). AIMough no specific _rmation on degradation rates _Mf-lNe_ w_ Morned _ Me
_eramre, _c p_c_orme repo_edly can perfi_ _ surface water and groundwater _r more Man a
decade (CMhhan and Sprenger 1998). Th_ is because of the _gh _nefic barrier _r pe_orme to
react with other consfimems _ wa_r (CMlahan and Sp_ng_ 1998). Pe_om_ salts, although

_ _lative_ _able, _e powerful o_dams when concen_ate& R _ _r this _on _ ammo_um and
oM_ perforate sM_ _e used _ _ck_ pmpe_ants, fi_wo_ and mu_fions. Pe_o_s _e Mso
p_sem _ _il_s M_ we_ made wi_ C_Man sM_e_ Thee is _c_g efidence _m Mw
Mvds of perforate salts may occur naturally (ATSDR, 2005).

_ wmer, perforates will rapidly _oNe _d _mp_ely __ into _e _orate a_on _d
the co_e_on_ng cafiom The cations of the solid _Morate sM_ fi_ed _ove are naturally
_ng and ubiquitous _ _e envimnm_ R is Me pem_orate _n _m _ _o_M _r Me
po_nliM adv_ effe_s _ _ologicM receptors. _ Me _mMnd_ ofMis _ment, pe_m_ will
be _ m _r m Me solM salts _d _orate a_cn (or simp_ perc_MO will _ _ _ _r _
• e _c _e_ M_ is mo_m_d _ _e en_mnmem.

In s_ls, perforate _ns do not b_d well to soil pa_icMs and are easi_ Mached t_ough soil by
infil_ating w_er. The perforate _ns O_d a_o6med catien_ _nd m _cumulate _ Me _turated
zone and move with _e groundwater flow. Pe_om_ may Mso be Mached imo surface water



r-_ bo_ _m_y _a s_ce w_ runoff _ by _h_ge of __ __r _ _e _r_ce
___ _d be ca_ed _r _m _r _. _e deletion of the p_e a_on _ _m _s so_ce of

W_u_ _d _e m_ _em _ _ _ o_s _ _e _p_s_e m_ of _e _ _m_o_e
s_. _is is _c_ _m_o_ h_e a l_e _tic ba_ _ _ be o_ome beam _
beon ma_ng an_ _e_m, _ey am _ s_ _ module _mpem_ms. Momo_ _e
aqueous so_tions of the _o_e s_s, _fl of _e _und _ _e _o_, _ _mo_ no
_z_g _w_ _TSD_ 2005).

_h expefime_ s_es _g _e e_i_nm_ _ of _o_ am fi_ _e
cu_ent consensus _c_ th_ _ey are pe_i_e_. L_o_o_ s_es _c_e that p_c_o_e
undergoes ___ _ a _de v_e_ of mic_o_a_sms _der _c eon_fions. Them _
_so a _o_ _ _ e_e _ _e _o_e _ _y be reduced _ c_ofide by _a_s.

_e __e _ is _g_y moN_ _ w_ _il _d _ is e_d _ _t_e_ _ _ s_ce
w_ _d _n_ On _ s_, _ is _m_. k _11 n_ vohfil_e _ _e _mo_m, _ough
p_c_o_ may be pm_ _ w_&bome d_, _c_ _ h_a_o_ w_ sk_. Few s_
were _c_ed that _u_ b_accumdafion _ _o_. Based on e_ng d_, b_conce_tion
of _o_e has been detec_d _ p_ _mm_, _b_ fis_ _d _s near _tes of
_o_ c_t_ti_.

__ pem_o_e is _t _ __ _ss _H __ k has been _und _ e_v_ed
e__s _ some _a_s, e_ _ areas of _gh ___ such as the dese_
__ of _e U_d St_e_ _p_y _e _m_o_e _ns am t_en _ _e p_t p_s_dy
_th _e _ake of w_er and am moved _to _e _es _th the flow of wate_ As water _ lost to
__i_n _e pe_o_e __ __ _ the _es. The _1_ d_a s_ is not
y_ _ffi_t _ pm_ w_ch _a_s am c_ of __ _ m_c_g pem_o_e

_-_ _DR 2_5).

Key p__e_c_ Wope_es of the _e mo_ co_on pe_o_e s_s, _fim_ed us_g EPI
2000 So_a_ O_e_ped by _e U_ted Sta_s _m_ Protection Agency _P_), are
pmfi_d _ T_le 1. B_ _e t_e _m_o_e s_s _e e_m_ _ h_e _w v_ wess_es
_.96 x 1_ 6 to 4.34 x lff _gmm Hg at 25 °C; _ 200_L pa_ioning to _r _11 be l_&
Ad_tion_, _1 am _g_y _1_ _ w_ O.15 x 1_ _ 21 x 1_ m_ _ 25 oQ _d h_e b_n



'i._ Table 9. Summary of PhysicabChemic_ Properties of Perch_ra_C_ons A_o_a_d _ Pem_om_ Anon

Ph_i_l Property N_I04) N_O,) _0_

CASNo. 7790-98-9 7601-89-0 7778-74_

Peme_ Pemh_m_ _n byWe_ 8_67% 8122% 71.8%

M_e_l_ w_g_ 117A9 122.44 138.54

C_or WhRe Whffe Wh_e

P_I state Cws_e s_d Cw_l_e s_ Powd_

Me_ngp_ a 26_8 °C 302_ °C 302_ °C

B_ng p_ _ 61_0 °C 69Z7 °C 69_7 °C

OdOr No data Ododess Ododess

Solu_li_ inwa_r _ 25°C(m_" 2_ xl_ 21x 1_ 0.15 x 1_

Pa_ _effide_s _

Log Ko. -5.84 -7.18 -7.18

Log K_ 1.985 1.687 1_87

_72_eT_Sta_ _ 25 °C 2.8 1_ _ 9.15 1_ _ 2.17 x 1_ 9
X X

Vap_ W_ _ 25 °C(mm Hg)" 4.34 x 1_ _ 1A7 x 10"=s 3._6 x 10_

Con_on _ctom 1 ppm= 4._0 m_m_ 1 ppm= _0 m_m_ 1 ppm= _66 m_m_

1 _g/m_=_208ppm 1 m_ma=_20ppm 1 m_mz= _177ppm

_alues estimatedusi_ EPAEPISoftware(EPA 20_0)

(- _ ToaSty of Perchlorate

The primary targ_ of the perforate anion (pe_hlorat_ _ ve_ebrates such as birds and mammas is

the thyroid _an& Perforate inhibi_ the _anspo_ of _de (I-) _om the b_od _ the thyro_
follic_ cells. The inhibition is _ought to be accomplished by perforate comp_itive_ b_c_ng
_de bin_ng _ a carrie_ or so_um/_de sympo_er (NIS), w_ch c_yzes the simultaneous
_ans_r of Na+ and I- across the basolateral membrane of thyro_ foH_ cells. Pe_hlora_
inh_ition of the NIS can _mit the availabi_U of _de needed for the production of the thyro_
hormones thyrox_e (T4) and triiodo_yro_ne (T3), w_ch _ turn, may affect the ci_ul_g leve_
of T4 and T3. All to_c effe_s of perforce on the thyroid hormone sy_em derive _rectly or
secondarily _om the inhibition of the NIS. The competitive inh_ition is comp_ly _vers_. If
perchlorate exposure is remove_ the pe_hlorate _ _ _om the thyroid and the bloc_ng effect on
the _ne b_ng s_e is _ (ATSDR, 2005_



___--) AMyroidC°mp°nemhormon_°fec°l°g_M_t° _do_callyrisk _memrdevant endp_msis _an_atingsucheffeCtSassurvNal,°n Me_owthMyr°_andand_pmduction.d_ating
Measurab_ effects on thyro_ function can be seen _ _l_e_ _w levds of perforate _ the
b_od. Howeve_ adv_ effects on _ival, _owth _ _oduction may not be m_s_ab_ until
perchlorateleve_ _e much g_e_

TRVs _r IngestionExposures_r W_dli_

The ec_o_co_sts _r Me U.S. Army Ce_er _r HeMth P_motion and Preventive Me_c_e
(USACHPPM)have been_ew_g the perforate toxicologyliteram_ _ deve_p mammalianand
avian m_ci_ _n_ v_ues (TRV) _r use _ ec_o_c_ risk _me_s _ Army _tes
(USACHPPM 200_. The _llowing _ci_ _me_ _ based on the &a_ USACHPPM
documem (USACHPPM,2005_ w_ch has _cently been rdeased _r public _ew. Sections 2.3
and 2A bdow a_ qu_ed _om Me&a_ USACHPPMdocumen_

TR Vsfor Ingestion Exposures for the Class Mammalia

"The m_cdo#cM datable for p_chMrate is e_ens_ and _c_des chro_c as well as
reproductive and devdopmentM datm More than three species of two ord_s are represented,
as well as chro_c No-Observed-Advers_Effe_ Level (NOAEL) and Low_t Observed
Adverse Effect Levd (LOAEL) vMues. Interpretation of M_e data _ an ec_o_cM context
is chMMng_g; _w adve_e effects have been idemifie_ y_ Me database _ comprehensive.
There is a general _ck of adverse effects. Changes _ thyroM _rucmre and function
_ys_m_ hormone Mvels) have been foun_ howeveL Me reMvance of Mese endpoints to
wildli_ _ Me _fiduM or pop_Mion Mvd of orga_zation is questionable. Mortality _
pa_icularly relevant, but occurs o_y m relative_ _gh exposures.

_ _) In the compa_on sm_es by York et M. _001a and 2001b), Me auMors have stated the
LOAEL for rats and rabbffs based on structural _o#cM changes m the thyroid were 2.54
and 8.81 mg/kg/d, respe_e_; species comparabM NOAELs were 0.254 and 0.762. York
et M. (2004) used slightly _fferent doses Man Me prior sm_es resulting _ reposed LOAEL
and NOAEL for rats based on similar _oM_cM changes to Me thyroid of 2.54 and 0.847
mg/kg/d, respe_e_. Similar effects on the Myroid #and were reposed _ sm_es us_g
deer mice (Thue_ et M., 2002b). None of Mese _oM#cM changes _ Memsdves sugge_
organ fai_re, mere_ adaptation _.g. changes _ the _ze or number of follic_ar cells,
changes _ hmen shap_ _e.) No e_dence of cdlular necros_ has been repo_e_ and no
oMer adve_e effects (other than changes _ T3 and T4 levdO have been linked to Mese
fin_ngs.

AvMlabMs_es on rats _cme Mata change _ Myroidand pituitary hormoneMvds (T_
T3, and Thyroid-StimulatingHormone [TSH])_ a mo_ sensitive endpoint ManobservabM
_do#cM changes to Me Myroid #and (i.e., the _west LOAEL repoaed _r the rat is



r-_ 0.0423 mg/k_ whe_ CroRon(199_ reposed deceased T4 _yroid hormone _vels). The
\_J _s_ of Croflon (1998)and King (1995)reveMa _gnificant and rap_ response _ _yroid

hormone Mvds _ low concen_ationsof pe_orat_ HoweveL_ _gh_ dos_ wi_ Mng_
exposure durations or during a cfiticM fi_ _ag_ adve_e whale body responses _.g.,
_productio_ _ml devdopmem, and growth)have not been observed(York _ M.2001a and
2001b). R shoed be no_d _at EPA (2002) considers a dose Mvd of 25.4 mg/kg/d
perforce _n _ be a devdopmemMLOAELfor _e _t based on dmarepoSed _ Argus
2000 Os c_ed _ EPA 2002), but not consMe_d b_Mocally rdevant by the Argus study
autho_ and _e_, n_ reposed _ _e peer _viewed publication0.e., York _ al. 2001_.

The effectsofpmhdooc changes _ _e _yroid #and _ _e heM_ andecdogy of_e whole
orga_sm are not well underwood. HoweveL adverse effec_ to this organ may _s_t _
abnormMities_ deveMpmentor growth. Due to _e lack of defin_ive co,elations between
_yroM pa_ogy (_d_e_ endpoint)and mo_ ecoMocally rdevant effe_s, _ is _asonabM
to consider pmh_o#c changes _ _e _yro_ as nearly equ_Ment to an advise effect on
deveMpmemor growth (the _ endpoints;USACHPPM200_. Al_ough _e York _ M.
and ThueRet M. sm_es meet _e m_imum dam set _quiremem of the Standard Practice
(USACHPPM200_, the data _r deer mice was equivocal _ nature and not cons_e_d
suffident _r TRVderivation.

The on_ marked adverse effect from pe_Morme exposu_ _un_ng _e lite_ is demh.
Von Burg(1995)_po_ed _e _s_ of a 3 monthrabb_ studywhe_ nervous sys_m effec_
were reposed from exposuresof 190 mg/kg-_ howeveL_w d_M_ we_ prodded and no
odonM dam cord be _un& If _e appro_m_ion m_hod is used to ex_apolate a TRV
from _e mo_ sens_e LD50dam(rabbit;us_g an unce_ainU factor [UF] of 100),_ _s_
_ a NOAEL-basedTRVof 0.64 mg/k_d and a LOAEL-basedTRV of 6A mg/kg-d. Th_ _

•_-_ comparab_ to a NOAEL and LOAEL-b_ed TRV v_ues us_g the da_ _om the mo_
'-_) sensitive spe_es (ra0 _ _e York et _. sm_es (0.847 and 2.54 mg/k_ _spectively) u_ng

_oMocM changes _ thyroid 0.e., thyro_ hyperplasia) as an endpoint. S_ce these
changes we_ repoaed as hyperplash (_c_ases _ _e number of normMcdl_, _ fining
_ of unceaMn b_MOcM figuificance _r ec_o#cM _cepm_ and n_ conduc_e for TRV
derivation. These vMuesare Mso p_e of _e o_y o_er non-confirmed repo_ of
adverse effect. 0.e. nervous sy_em effe_ _ rabbffs from exposures of 3 momhs _
durat_n (Von Burg 1995). Toge_e_ these _lationships pro_de a w6ght of evidence _at
shows the approximationapproach is reasonablewhen appfied to the acute mo_Mitydata.
Theie_re, lhe TRVs fer the Class Mammaliawe_ delved from lhe LD50 for _e rabbff
(mo_ _ns_ve for M_MiU)us_g an UF of 100for _e NOAEL_a_d vMueand a UF of 20
_r the LOAEL-basedvMue.



_ Tab_T2RVs becauseP,resentSthougthheselectedTRVSmu.chdata areAmediUavmailable,levetlhereof confidencehaisSconsiderableuncertainb_tyengiVenregarditngOthese
the re,vance of thyroid structural and funcfionfl changes in wildlife" (USACHPPM,
2005)_'

Table 10. Selected IngesUonTRVsfor the ClassMamm_

TRV Dose(m_kg_) Confidence

NOAEL-based 0.64 Me,urn

LOAE_based 6A Me_um

"Three arian stu_es were eva_e_ with two (McNabbet M.2004a and 2004_ impo_ant
_ TRV derivation. McNabb et _. _004_ ev_ua_d the effec_ of perforate on thyroid
hormone_vds _- and _week stud_ and growthp_am_s _-week stud_ M3- _ _day
pos_h_ch bobw_ qu_l. In _e _week stud_ the_ was a decrease _ thyroidal T4
hormone Evds _ the 0.0326 mg/k_d perforate _n dose g_up, w_ T4 levels were
unchanged_ the 0.00326mg/k_d perchl_ate ion dose group. In the 8-week study, all dose
groups experiencedimpa_s to _yro_ hormone Evds. A NOAEL _nd LOAEL were
de_rm_ed _ _e _week studyufing thyro_ weig_ and tibia _ng_ _ endp_s. Thyr_d

___ pe_oratWe_g_ wasioSingnificantlaYndsimilarinCreasetdocontrolatsdOSaet les_eV_tShanO_rgre_eerqu_ to_;n3 mg/kO_dr eqU_p_c_oratteO65 mg/k_dn.
Tibh len_h was significantly decreased at 261 mg/k_d, but fim_ar to con_o_ _ 130
mg/k_d. Changes_ fibh _ng_ have been wide_ used as an indicatorof growth _tes _
birds, _ough R is recognked _ changes_ _y_ wog_ _e on unce_n s_ficance.

In _e second study (McNabbet _. 2004_, _sd_ _om a seres of experiment, _c_ng
those reposed _ McNabbet _. _004_, a_ p_se_e& R was _und _at reduced_y_
T4 _vels obse_ed a_ 2 weeks exposure _ 0.5 _ 5 mg/L ammo_um p_ch_rate w_e
_o_d to coned levds by week 4 and 8 of exposure. Exposure to concentrationsof 50
mg/L ammon_m perforate or gre_ continued _ _s_t _ a significant dec_e _
thyroid_ T4 Evds. Therefor_ _e _week NOAEL and LOAEL_r thyro_ T4 leve_ _e
0.326 (5 mg/L dose g_u_ and 3.26 mgik_d _0 mgiL dose group) perforce _n.,
_spe_Ne_. As p_n_d _ McNabb _ _. 2004_ _e NOAEL and LOAEL _r thyroid
wdg_ _e 33 _00 mg/L dose group) and 65 mg/k_d (1000 mg/L dose grou_ p_c_orate
_ _spectively.



r N As wi_ mammMs, a significam and rap_ _sponse _ thyro_ hormone _ds was observed
\ _J at low doses of perforce. Ad_tion_, _e McNabb _ _. _004a and 2004b) sm_es

_c_e _m develop_g qu_l c_cks appew _ have the abiH_ _ compensate _r early
• yro_ hormone effects _sult_g from exposure _ _w doses of ammonium perforate.
Effe_s on growth paramete_ (thyro_ wright and tibia len_h) we_ o_y observed _ _gh_
_vds of exposure. Growth inh_on may be rdevant to _e heath and ecdogy of _e
species wit_n _e class and _us con_im_s data from wh_h a TRV _o_d be derived.
Therefor_ the da_ from McNabb et _ (2004_ were used to derive _e avian TRVs where
growth rates 0n_c_ed by changes _ tib_ _ngth) we_ u_&

Because _e avian m_ci_ database _r perforate lack _ meeting _e minimum d_a s_
_quirements of _e S_ndwd Practice (USACHPPM 200_, TRVs based on an
appro_mation of _e NOAEL and LOAEL were devdoped _r Chss Aves ufing UFs. S_ce
these growth changes w_e ev_u_ed _ a senfitive _ s_ge _ birds for growth pamm_ers
_ck_, _e d_a we cons_e_d equN_ent _ v_ue _ chrome d_a (130 mg/kg-d and 261
mg/kg/d). An UF of I 0 was aphid _ _e NOAEL and LOAEL _ account _r _ffe_nces
between spec_s because a _n_e species and _xonomic order we represente& Table 3
pr_ents _e sde_ed TRVs. A me_um _vel of confidence has been _ven to _ese TRVs
becau_ these s_es were of _gh quali_, but _c_ng _ regards to data from other speoes
and lack of other deve_pment_ and _productive da_."

Table11.Selected_ges_onTRVs_r _e _ass Aves

TRV Dose (m_kg_) Confidence

NOAEL-based 1.3 Med_m

LOAE_based 2.6 Med_m

Unce_nfi_ in P_c_or_e Ec_o_c_ Risk A_sment

The m_ unce_n_ _ _g _e fi_ _ wildli_ _om expos_e _ perforate _ _e s_l is _
sdecfion of an appropriate TRV. The Dra_ SRe 1 RI Repo_ uses adve_e effe_s on _e _oid
_and and _e _ym_ hormon_ R _odu_s. The conn_tion of _e effecls _ _do_c_ releva_
_ciU endpoints _ _ob_matic. P_ed endpoints _r _o_cfl risk _me_s _c_de
surv_fl, growth and reproduction. These endpoints we relevant _ _e ong_ng survN_ of _cfl
pop_ations. The risk _me_ to be _duded _ _e Draft F_ SRe 1 RI Repog uses TRVs
selected by U.S. Army _o_cdo_s _r use at Army rites. The TRVs we based on survNfl
(mammfl_ and growth _kd_ and we _e_d ecolo_cfl_ relevant.



_ _ The w_er so_bili_ Mso _oduces uncertain_ _ estimating _e chrome d_ _take _hro_c
'_o.J appfied dose. Pe_om_ is a sm_l a_on _ _ easi_ absorbed _ the _omach and intestines of

birds and mammals. Howeve_ R is _so easi_ flushed from _e sy_em because of Rs s_ubiliU. R is
general_ not accumulated becau_ _ is not activdy _anspo_ed across cell membranes. S_ce Rs
_c action is _ comp_Ne_ comp_e wi_ io_ne for b_ng sRes _ _e thyroi_ as exposure
drops, perforate _ood _vds drop and _ne b_ng figs on the thyro_ become availab_.
The_re, the adv_ effec_ ofperchlorate are reversib_ and depend heav_y on curre_ exposu_.

The up_ke of p_c_orate by _a_s _so contrib_es to the unce_nU of _od chin exposu_ for
herbNores. A wide range of concen_ations of perforce have been measured _ phnts. The
_ghe_ levds of perforate _n _ Oants appear to be a_o_ed wi_ _oons of _gh
evapo_anspiration. The _gh _vel of variabfliU _ perforates _ various _ants and plant pa_s
_om _ffe_nt _oons of _e coumry contrib_es m uncea_nU _ estimating exposu_ and _us
estimating risk _ pla_ e_e_.

Some of _e _gher d_ections of perforate _ S_e 1 _e mo_ _an 2 _ be_w _e s_l surface.
The Califom_ risk assessment guidance (DTSC 199_ _quires _ _1 chemicals found _ the so_ _
a depth of s_ _et be assessed. T_s definition of the soft exposure zone is proposed to _c_de
exposure to bu_owing mammals. Howeveq over 95 pe_ent of _e exposure of mo_ birds and
mammas come through the ingestion of _o& O_y 3 or 4 p_cent of _od chin exposu_ comes
_om _e _c_ent_ _ge_n of so_ _ may come from de_hs brow two _. The phnts and s_l
inve_ebrates _ make up the b_k of the wil_i_ _ are, for the mo_ pa_, _ conta_ wi_ _e _p 2
_ of so_. The assumption _ birds and mammals g_ significant exposure from chemicals below
2 _et _ depth ove_sfim_es risk and contrib_es to uncertainU _ _e risk asse_menL Table 4
summarizes _e sources ofuncertain_ _ _e p_c_or_e risk asse_menL

F _ Table12: Souses _ Uncertain_inEs_ma_ngdsks_ Wildlife_om Perch_ exposu_
Souse _ Unce_n_ Effe_

P_ch_m_ To_ The m_ _me effe_ _ _mh_rate on _ _ _mugh aRpdng _e pmdu_on _
_rm_ _ tPe thym_ _and. The _ _ tPym_ _rm_ _ e_l_i_
mleva_ _cRy endp_s in _1_ is undeac

Pemh_ w_er s_u_ Pemh_m_ sal_ _d _ _a_ _ am _e_ _ _ _rou_ _e soilwith_e
infiRm_on of _nwa_ _ may not _ _ _e su_ace s_ls _r e_ended p_
_d_ in_ am_ _ _ ]h_ _ a _urce _ u_erta_ _ e_m_ _m
and_us ds_

Pemh_rateu_ake Pemh_m_ _n do_ n_ appe_ _ _ a_vely tra_ded in_ o_ _ c_. _ _ ea_
abso_ed_mugh _e _omachand_ne _ mammasandb_ds, _ isa_o ea_
_ fromtPe_stem _e _ _ sol_Hi_.

Pemh_m_ _l_ _ _1_ The C_a Hsk a_e_me_ gu_an_ mq_ms _ _ _e_ _d _ _e s_l _ a
de_h _ _x _ be assessed.The@a_sandsoilinvedebm_s_ makeup thebulkof
• e _1_ _ a_, _r _e mo_ pa_ in _n_ _ _e _p 2 _ _ s_. The _m_
• _ _s _d mammasg_ _ _m _om_e_ b_ow 2 _ _ de_h
ovems_m_es risk and _ntribut_ _ _ain_ _ the dsk assessmenL
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A_achment H-12
Food Chain Intake Calcula_ons and Decision Point Concen_a_on

Methodo_gy



1. Food Chain P_hway Exposu_ Equations

Soft-to-Plant Exposure P_hwa_ P_nt c_m c__s _r _od _s were
_fim_ed _m s_e soil COPC_n_s _ the 0-6 _ot or _-_ot soil _fl us_g the
BC_. E_on 1_b_ _ _

Equation _: Model_r E_m_ Plant U_ako of _OP_s _m Soil, El Tom Site _

C_= C,x BCF_
Where:

Cp = COPC conce_on in plant (mg_g)
Cs = COPC concentra_on in surface s_l/se_me_ (m_kg)

BCFp = soiMm_a_ _oconce_on _or _n_es_

Assump_ons:
• Conce_ons of COPCs in surface soil (Cs)are _p_se_ed by the ma_mum in the

Tier 1 p_cess.

• BCFp---chemical-specific _or _lating soil concentra_on to pla_ _ssue equ_bdum
conce_on on a dw-we_ basis.



,_ Soft-to-Soft Invertebrate Exposure P_hwa_ Soft i__ tissue buMen _r each
con_m_a_ was e_im_ed us_g BCF__c_ _p_e of s_l _ve_ebm_s such as the
e_h_ _a _on _d so_n _ough _e _e_me_ ca_ot be __ E_on 2
describes_is p_hw_.

Equ_on 2: Model _r E_m_ Soil Inve_ebrate U_ake of _O_ _m Soil, El Tom
Si_ 1

C, = CS_ BCFi
Where:

Ce = COPCconcen_a_oninea_hworm(m_kg)
C, = COPCconce_on insudace s_Vse_me_ (mg/kg)
BC_ = s_o-inve_eb_ _oconce_B_on b_or (unless)

Assumptions:
• Conce_ons of COPCsinsu_acesoil(Cs)are_p_se_ed bythema_mum inthe

Tier 1 p_cess.
• BCFr--_hemical-specific_or _l_ing soilconce_on to soil_ve_eb_ _ssue

equilibriumconce_on ona dw-we_ basis.



_j __MmM Diet Exposure P_hwa_ A m_or so_e of exp_um to s_l comam_ams _r
maw sm_ bi_s and mammMs is _sumed _ be _a _rect soil _. _is occurs as a _s_t
of p_e_ng by b_s, _ of the p_ by mammM_ d_e_ soil _on _.g., to _d _
• _ _d as a so_e _ _em_, _d acdde_ soil _on w_ _e_ng (_en and
Jager 198_.

_s_ to c__s _ a_m_s on sRe is _so _fluenced by the amo_t of time _ey spend
at the si_, as defined by _e rite use _cto_

The pe_en_ge of s_l _ the _et and the rite use _ctor were _o_ _to an e_on to
_fim_e c__ _t_e concen_afions _ _li_ of co_am_a_ per _am of bo_
w_g_ per d_ _d_. E_on 3 p_ms the model used to _fim_e e_u_ by s_

Equ_on 3: Model _r E_m_ Animal Intake of _OPGs _om I_e_on of _oil, El To_
Si_ 1

€_ x _Z x _Zx _ x SU_
CDI (mg_gday) =

BW

Where:

CDI = ch_nic daily intake (mg_g_a_
Cs = COPC conce_on in su_ace soilor sedime_ (m_kg)
FI = total _od intake (mg_a_

,_ _ Sl = soil ingestion exp_ssed as fraction of total _od intake _n_es_
' -_ CF = conversion _or (10_ kg/mg)

SUF = s_euse_or_n_es_
BW = bodyw_gN (kg)

Assump_ons:
• Conce_ra_ons of COPCs in su_ace soil (Cs)are _p_sen_d bythe ma_mum in the

_er I p_cess.
• SI, FI, and BW am values obtained from peeF_ewed IRefUl.
• SUF is ca_u_ted as the _tio of the a_a of suRable habit_ av_b_ at each site to

the animal si_ use a_a. Thus, the SUF is both spedes- and sRmspedfi& The
ma_mum v_ue _r SUF is 1.



_j Soil-to-Plant-to-AnimMExposu_ Pa_way, The modalused to _fim_e _e con_minam _take
concenWafion_sult_g _om tNs pa_way is p_med _ Equation4. TNs modal pe_Nns both to
ingestionof vege_tion and seedsby _e housemouseand to ingestionof seedsand berri_ by _e
no,hem ca_N.

Equation 4: Model _r Estimating Animal Intake of eOPCs from Ingestion of PNn_, El
To_ Site 1

_ x BCFp x CF x FI x PI x SUF
CDI (mg_g - day) =

BW

Where:

CDI = ch_n_ daily i_ake (m_kg_a_
Cs = COPC conce_on insu_ace soil (m_kg)
BCFp = s_a_ bioconce_on _or _n_es_
CF = conve_n _or (10_ kg/mg)
FI = t_al _od in_ke (mg_a_
PI = _a_ inge_on exp_ssed as _ac_on _t_al _od intake (unless)
SUF = si_use_or_n_es_
BW = body w_ght (kg)

Assump_ons:

• Conce_m_ons of COPCs in surface soil (Cs) a_ _p_sen_d by the ma_mum in the
_er 1 process.

_ - SUF is ca_u_ted as the m_o of the a_a of suRa_e hab_at av_e at each si_ to
the animal si_ use area. Thus, the SUF is both spede_ and _pe_fi_



_ Soil-to-Earthworm-_-Predator Exposure Pa_way. This p_hw_ _ analogous to We soi_to-
_ant-_e_o_ pa_w_ _ that ff _pm_ms a _e_ng _l_nsh_. In both cases, the _imM
_ge_s tissue _th a comam_am c_c_afi_ expm_ed _ milli_am of _emical/kiM_am of
tissue (dryweight). E_on 5 presents _e modd u_d m e_imme exposure _a _ pmhw_.

Equa_on 5: Mod_ _r E_m_ng Animal Intake of COPCs from Inge_on _ Soil
Inve_ebrates, El ToB Si_ 1

_xB_ x_x_xAIxS_CDI =
BW

Where:

CDI = chronicdaily intake (m_kgMa_
_ = COPC conce_on in su_ce soil (mg_g)
BC_ = soO4o_nve_ebrate _a_worm) b_conce_mfion _or _n_es_
CF = convemMn _or (10_ k_mg)
FI = total_od in_ke (mgMa_
AI = animal ea_hworm inge_on expressed as a _ion of total _od intake

(unless)
SUF = sRe use_or_n_es_
BW = bodywMght (kg)

AssumpUons:

_, • Conce_ons _ COPCs in su_ce soil (_) am mpmse_ed by the ma_mum in the
_ j _er 1 process.

• SUF is cMc_ed as the _o _ _e area of suRable habRat avM_Me at each site to
the animal si_ use area. Thus, the SUF is both spede_ and _m_e_.

TotM expos_e _r eachspecies_ each_te _ equMto the sum of expos_e _om _ appropriate
pathw_s.

2. Ca_uM_on of Soil Decision Point Concen_a_ons (DPCs)

Eco-DPC= _RV*_CF)/((INT*SF)+(BCFp*INT*PF)+(BC_N_I_UF

Wh_e:
CF= Conve_on_or (1_ m_K_)
TRV=ToM_ Red.rice VMue(m_K_Ma_(NOAE_orLOAE_based)
INT=D_ _od_e _a_mum fors_eeni_) _ _ wM_h_)
SF=Dietsoil_on _nitles__em forscmenin_
PF=Diet#ant_on _nitles__e_ _ s_een_)
IF= DietMve_brate_on _nitles__ne _r scmenin_
BCFp = B_nce_m_n _or fromsoiltopla_s(n_ usedMscmeMng)
BC_=Bioconcen_n _ _m soiltoinved_es
_ =We_M_ ofmp_se_ve _e_es _Mimum_ scmen_)
SUF= Si_ use_or

T_ 1 b_ow is a copy of T_ 3-1 _m _e E_ _ng _e spec_spe_fic exposure
assump_ns used _ the _er 2 expos_e e_ons. T_M 2 _esems the DPCs used to p_ s_l
sampM exce_ances _ Fibre 3.1 _ the E_ _aac_ent _.



\ J Table 1: Summaw of Spe_es_pe_fic Exposu_ Assum_ons Used_r Tier 2, Step3a (From
Table 3-1 _ E_*)

FaVor i Value [ Re_mnce
Deermouse

__an b___B_ ......... ] .... _ ..... !_._..___p____._ _9_ 4).....

Mean_od i_ake (mg_a_ d_ we_ :_ 3,322" _i...............................................................Nagy_001 )
MeanWater _e _Wd_ 2._ _: EPA(1993)

49A% _a_ EPA, 1993c
_A% _ve_ebrates)

Orn_e Sh_w

Mean_ we_ _ _) i 0_0585 Brown_ al. (199_

Di_ pa_on _or I; 0.9%_oil) EPA_) _

I 5% _a_0nve_rate_.......................................Dedved_m DOI_002)94.1%

Mourningdove

Meanbodywe_ _ _g) 0.119 Dun_ng(1993)

Mean_od i_ake _g_a_ d_ w_g_ !_ 16_79" _.................................................................Nagy_001 ) .............

.................. 14.2° ............. ................
Di_ pa_fion_or ;_ 6.1%_1) EPA_00_ _

_ 93.9%0%_Nm_)_s) ii OedvedfromEdich_ _ _ _
Western Mea_ark

Meanbodywe_ (B_ (kg) 0_941 _n_n _

Mean_od _ke _g_a_ dw w_g_ i 14,038_ Nagy_001 )

MeanW_er In_ (m_da_ ! 12.1_ EPA(1993)

No_
* Pm_ wereremoved_m _e _b_ _use _ey do notddvedsk.
kg = _gmm
ha = hectare
mg= _g_mm
"D_we_ _ i_ake e_ima_d basedon a_o_hm g_en inNagy_001_
_W_er _ke es_m_ed basedon _orithm _en inEPA (1_
_Consew_ve _er I assum_on _ ma_mum_od in_ke _ _e one_od _m with_e _ _n_n_on.
_From5_ Peme_ _ _b_ • E_m_ _on _ _ Values_PA 2005_



Q TaMe 2: Tier II S_I DPCs For Determ_ing Soil Sample Exceedance of HQ = 1

Benzene 1.74E+01 &16E+00 _68E+00 &42E+00 4_8E+00 MD

E_benzene _41E+01 1A6E+02 _49E+02 1A6E+01 1.16E+01 WM

To,erie 1_1E+01 121E+01 121E+02 1_9E+02 1.31E+01 DM

X_enes,To_l 126E+00 1.34E+00 1_7E_1 1_2E_1 1.52E.-01 WM

2,3,7,_TCDDTEQ- Mamma 1_0E_6 _47E_6 _02E-04 251E_5 1.80E-06 OS

1,3-_tmbenzene &51E_2 1_7E_2 120E_1 Z42E_1 1_87E-02 DM

2,4,6-Tdnilrotoluene 1A8E+02 Z76E+01 125E_1 Z89E_l 1.25E-01 MD

2,4-Dinitro_luene _49E+00 1A7E+00 &16E_2 1_8E_1 8.16E-02 MD

2,_Dinitrotoluene _20E+00 126E+00 _95E_2 1X1E_1 6_5E-02 MD

2-Amino-4,_Dinitrotoluene 1A3E+01 Z34E+00 121E_2 Z79E_2 1.21E-02 MD

4-Amin_2,_Dinitrotoluene 1A7E+01 Z49E+00 129E_2 Z96E_2 1_29E-02 MD

RDX 127E+02 &75E+01 126E+01 1_3E+01 1.26E+01 MD

HMX Z41E+00 Z57E_1 1_1E_1 _09E_1 1.61E-01 MD

Tetrachlome_ene 326E_1 Z37E_l Z21ER2 _04E_2 2.21E-02 MD

Numinum _38E+01 &49E+01 120E+04 Z77E+03 3_8E+01 OS

An_mony _24E_1 &6gE_I _82E_1 _g3E_2 5.93E-02 WM

Arse_c &06E+01 _19E+01 1_8E+02 &25E+01 3_6E+01 OS

Badum Z64E+03 Z28E+03 _24E+02 &13E+02 7.24E+02 MD

G CadmiuBme_llium &10E_107E+01 1_7E+_0066E+00 _86E+0Z136E_1 _02E+&0038E_1 8.10E.02"136E'01 oMsD

Chromium _20E+01 _72E+01 1_3E+02 &87E+01 420E+01 OS

Cobalt _09E+02 _69E+02 &08E+02 _67E+02 3_9E+02 OS

Copper _11E+01 _72E+01 1_2E+02 4_5E+01 3.11E+01 OS

Lead _53E+01 1A2E+02 1,24E+02 _97E+01 _97E+01 WM

Manganese _29E+02 &20E+02 _15E+03 _44E+03 7.29E+02 OS

_ercu_ 1_8E+00 Z39E+00 5,28E_1 324E_1 3.24E-01 WM

_ckel &64E_1 1_2E.00 &68E+01 120E+01 8_64E-01 OS

Perch_te Z22E_1 Z70E_2 _54E_2 &_SE_2 2.70E-02 DM

S_e_um _80E_1 4_5E_1 Z88E+00 Z19E+00 3.80E-01 OS

Silver _08E+01 _07E+01 &67E+01 _66E+00 4.66E+00 WM

Thallium _52E+00 &51E+00 &24E+00 _11E+00 4.11E+00 WM

Vanadium 122E+02 1.78E+02 1._6E+03 &44E+02 1,22E+_2 OS

_nc _23E+01 1A2E+02 &35E+02 Z35E+02 923E+01 OS

_Me_naph_ene _55E+01 1_2E+02 Z36E+02 &lTE+01 6.17E+01 WM

Ruomn_ene Z06E+02 &20E+02 _06E+02 123E+02 1.23E+02 WM

Naph_a_ne &g2E+_ _21E+_ 1ALE+01 Z19E+01 1ALE+01 MD

_s _hexTI ) ph_ala_ &82E_l 1_6E+00 _57E+01 _72E_2 7.72E--02 WM

_e_phtha_ 1_1E+03 1_2E+03 _02E_1 _81E_1 4_2E-01 MD

Di-_bu_ph_ala_ 1_6E+03 Z99E+03 Z07E+00 _66E_1 5_6E-01 WM

Hexachlombenzene _40E_1 1_6E+00 1_0E+01 _20E_1 3.20E-01 WM

N-Nitrosodiphen_amine (37E+_ Z25E+_ 1_5E+01 2_5E+01 1,55E+01 MD

Q Phen_ _69E+02 1ALE+02 &23E+00 1_3E+01 8.23E+00 MD



\ _j _Bu_none 3_5E_1 &75E_1 _08E_1 _70E_2 4.70E-02 WM
2-He.none Z_ _ 4_ _13E+00 4.07E+00 MD

&Me_Pen_no_ 5_5E+01 Z79E+02 Z81E+01 2_ 2_1E+01 MD
A_ne 1_ _B7_ 3_3E+00 6_+_ 3_3E+00 MD

CNomfo_ _ _70E_1 420E_1 1_3E+00 420E_1 MD



Attachment H-13
Calc_a_on of Risk-basedSoil DecisionPointConcen_a_ons

S\



O 0 0

histopa_ology_ _F_ 1 1 1AgE+O0 1A9E_3

_urvival _1 1.00E+OO _40E_1

_G_w_ Th_Oid_nctiOnST4urvivahisI_pa=OlOgy_ =yrOid M_t_]_:)5"_t_l_-200__! _ _i _i 't_01E'_O0--_OE1+O0_SE+O0--1_30E-+O0--1_2E_340E1"01_8E_3



O 0 O

_me_ H 13_. Oma_ Sh_w SoilPa_way, EODSi_ 1, Tier2, S_p 3a

Exposure S_I P_nt Inve_eb_ IngesUon S_e
Conce_on IngesUon Inges_on Ingestion Sum NOAEL_RV Use

Chem_ (mg_g) (m_kg_a_ (mg_g_a_ (m_kg_a_ (m_kg_a_ (m_kg_a_ HQ FaVor

Pemh_m_ 8.70_02 1_0E_4 2.35_01 1_7E_2 2_0E_1 128_03 2E+02 1

Pemh_m_ 8.70_02 1_0E-04 225E_1 1_7E_2 2_0E_1 6A0_01 4_01 1



0 0 0

At_chment H 13-3. DeerMouseSoilP_hway, EODSi_ 1,Tier 2, Step3A

Exposure Soil P_nt Inve_ebrate _ge_n Si_
Concen_afion Ingestion Ingestion Ingestion Sum NOAEL_RV Use

Chem_ (mg_g) (m_kg_a_ (m_kg_a_ (m_kg_a_ (m_kg_a_ (m_kg_a_ HQ Factor

Pemh_m_ 8_0E_2 1.77E-04 2.05E+00 _28E-03 Z06E+00 1.19E-03 2E+03 1

Pemh_mte 8_0E_2 1_7E_4 2_5E+00 _28E-03 Z06E+00 _40E-01 3E+00 1

Thursday, April 27, 2006 Page 1 of l



Q O 0

_ment H13_. Wes_m Meado_a_ Soil P_hway, EODSi_ 1,Tier 3

Exposure Soil Pbnt _ve_ebm_ _gestion SRe
Conce_m_on Inges_on Ingestion _gestion Sum NOAEL-TRV Use

Chemic_ (mg_ (m_kg_a_ (m_kg_a_ (m_kg_a_ (m_kg_a_ (m_kg_a_ HQ Factor

Pemh_ 8_0E_2 _E_4 126E+00 _70E_3 126E+00 1_2E_3 8E+02 1

Pemh_rate 8XOE_2 _31E_4 126E+00 7_0E_3 126E+00 1.30E+00 1E+O0 1



0 0 0

A_achmentH 13-5. MourningDove SoilPathway,EODSite 1, Tier2, Step3A

Exposure Soil Ingestion _a_ _gestion Inve_ebrate Ingestion Site Use
Conce_ton (m_kg_a_ (m_kg_a_ _gestion Sum NOAEL_RV Factor

Chemical (m_k_ (m_kg_a_ (mg/kg_ay) (m_kg_a_ HQ

Pemh_m_ 8_0E_2 _35E_4 3,19E+00 0_0E+00. 3,19E+00 1_2E_3 2E+03 1

Pemh_m_ 8_0E_2 _35E_4 3,19E+00 0_0E+00 _19E+00 1,30E+00 2E+00 1
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_NE_L _M_S

1. Ovemg, we agree wi_ _e condus_ns pmse_ed in _e draft Comme_ n_ed.
S_eening Ec_ogical_sk Assessme_(SERA) that a baselinedsk
assessme__ warm_ed_r _e ExpbsNeO_nance D_posalRange
(EOD) Range,_ 1. Com_eness of _e docume_ has been
improvedby _uding mod_ assumptionsandca_ulations_ suppo_
the con_u_onsroachedinthe assessme_. Ourspe_ficcomme_s
rega_g the SERAam proddedbelow.

SPECIFICCOMMENTS

1. Page2-9 The _ngle mMwi_er suwey conduced _ d_erm_e _e spedes TheFWS li_ _ h_p_l in Menti_ingspedes _ may be
inven_ _r Site 1 is not I_y _ have ca_umd all of the eco_c_ pmse_ _ _e _ at _her _mesof the year than the mid-
mceNom and representative _e_ng g_lds pmse_ on s_e. wi_ercensus.
M_rato_ _s may n_ be pmse_ _ _e sRe, pla_s may nd be
_entifia_ and animus maybe inactiveat _ _me of the yea_ For CuEe_ soil scme_ng v_ues am basedon a hypothe_c_
your m_nc_ we have a_ached a I_t of spedes obsewed on the small meadowla__ _mges on site year round,at _e p_
_rmer MCAS El Tom dudng a 1993 suwey effo_ _y _e Sewice of ma_mum con_mination,witha diet _ consistsentirely
(U.SoFish and Wildlife Sewice 1993). As discussed later in this of the p_entially mo_con_min_ed diet fraction _1
le_e_th_ I_t includesspedes suchas _e loggerheadshdke_an_s inve_ebrates),at the _e_ng rote of a _e ind_u_.
ludovicianus),wh_h occu_es a h_her troph_ level and shou_ be Inddental soil ingestion_ addedto the diet exposure. Since
evaluatedas a p_enti_ race,or, the _gge_ead shdke_ a pa_ year mside_ witha la_e

home range_ _eds mostlyon inse_ _e s_eening
v_ues shoed adequacy mpmse_ i_ exposure_r
s_ee_ng purposes. The shdkewi_ be_uded as a
mpresen_tive spedes _ Tier II, wheresite-specificexposure
_o_ are used_ morn accurat_y assess_e p_enti_ _r
advemeeffe_s from the _ose COPECs_at _iled the Tier I
screen.
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2. Page2-12 It is _appmpd_e _ generalize_at chemica_of po_nti_ ecological The0 _ 2 _ i_ew_ _ _e i_e_al _ co_ainsmo_ _a_
concern(COPEC_ werese_ed fromchemicalsde_ed _ surface ands_l _ve_ebm_ _omas_
s_ls as 0_ _et bgswhenall chem_s were notanalyzedat the _
15 cm de_h pmfi_. It shouldbe deady _ated in the docume_ O_y 2_ 3% of_e _ge_ed dosetote_estdaleco_g_
wh_hCOPECSwereanalyzed_ eachsogde_h i_ew_. Ukewise_ mce_om _ assumed_ comefrom_dde_ inge_n cf
_ inappmpd_e_ _imin_e chemical d_e_ed _ de_hs gm_er s_l. BurrowingaNma_ may_ck upsoil_ _r pe_geand
•an 2 _ bgs when eyaluatingCOPECs _r _e SERA when _ge_ Rwhilegmom_ Someof_e _dden_l ingestion_f
eco_gical receptorsoccu_ng at SRe 1 can bu_ow ve_cal_ _ s_l isassoda_d wi_ _e _od (wh_h_ g_hemd on_e
de_hs gm_er _an two_. In add_on_ subsurfacede_h_ s_ls groundsurface. Them_od_ _ _e inge_eddose_7 to 98
_r SERAs shou_ _dude ana_s of soilsat _e surface,0-15 cm %) _ ob_inedfrom_e _gestionof_od O.e.,seeds,
de_h pm_e_ the _otic zone, and the de_h profile to which veg_ation,s_l inveAebm_sand otherpm_. The_ssue
representativespedesutiI_ng the site maybu_ow. Pleaserear _ bu_en in_e _od k gener_ tmns_rmd_om _e sdl in_e
• e C_ifom_ DepaAme_ of To_c Subs_nces Co_mFs (DTSC) biologicallyactivezone_ _ 2 _et) _mugh rootabso_tionin
recommendedde_hs _r soil sam_ing _ set exposure p_ _a_s andabso_tionandingestionbysoilinveAebm_
conce_mtion_r burrowingmammalsandburrow-dw_ling_s _ an Theassumptionthatthe_ssueburdenof_e _od chain
eco_gicaldskassessme_(C_ifom_ DTSC 1998_ spedes_ dedvedfromsoilde_hs gma_r _an 2_et is not

reasona_e.

Comparison_ concentrations_ d_e_ed chemicalsin_e 0
_ 2 _ i_e_ (Append_A, TableA-l) with_ose from_e
2 _ 10_ot _w_ (Append_A, Ta_e A-2) shows_ _e
concentrationsof d_e_ed chemica_fromb_ow2 _ are
_ss _an _ose _ _e surface_w_ _xce_ trenchsam_es
28, 32, and33). Th_ areawi_ _e maximumsubsurface
COPECconcentrationsa_o c_nddes wi_ _e _ca_onof
maximumsurfaceCOPECconcentrations.

DTSCgu_es sugge_ _ R_ _appmpd_e _ in_ude
subsurfacesam_es ff_ey would"dgute"the surfacesam_es
as _ _e case_r mo_ COPECsiden_fiedin _is SERA.
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3. Page1-2 As s_ted in _e document,S_e 1 was hi_odc_ _lled twice a year
msu_ng in a bose con_ency of the surface soil (EaChTech, Inc.
2003_ The _sdng conduced on _e EOD rangeoccuEedat a de_h Soil sam_es _r _ _vestigationwere c_ed fromde_hs
of "_ur - five inche_ or appm_m_y 10-13 cm (Wanyoike2002_ rangingfrom six inchesto two _eL This deNh instal is
This soil de_h i_ew_ should be analyzed _r mun_ons of con_e_wi_pm_ousPhase IIReme_ Investigations
en_mnme_ concern(MEC_ and all other anal_es to cham_edze ec_ogical sam_g activities_ B Tom. In add_on sam_ing
any p_enti_ co_am_a_on in the biotic zone, (0-15 cm). Surface was conduced in acco_ance with approvedwo_ plan.
samplesfor MECs shoed bec_d as 4-5 sub sam_e composites
wi_in each gdd in acco_ance with mil_a_ gu_ance _en_ns et al. EODTrai_ng activitiesby deign _cal_ placed o_nance in
1996 and T_bo_ot et al. 2002). The gdd _ze should be based on p_s mn_ng in de_h from 1_ 3 _ b_ow _e ground
• e ConceNual Site Model (CSM) sam_g des_n _an_er _ al. surface.Thesetra_ing residualswouldbe predominantly
2001a and Lan_er et _. 2001_. Compositesam_g is essen_al m_dewi_thep_bo_omandwal_andn_esurface.
becausein soils, mun_ons compoundsam e_mm_y h_emgeneous Hence_ese areaswerethe _cus of _e RI _vestigation The
in spatial _dbu_on (EPA 1996 and Jen_ns et al. 1996_ Due _ geophys_ suwey _entified thesep_and s_l sam_g
h_emgen_ and spatial di_dbu_on of mun_ons compounds, _cused on_e_gn_ca_anomalieswhem mo_m_dua_
conce_m_ons can range from nond_e_a_e levis _.05 ppm) to wou_ havea h_h likelihoodto occuc
peme_ levels (10_00 ppm) _r sam_es c_ed wi_in several_
of each other (EPA 1996). Acco_ing _ EPA(199_, _ese pm_ems
am exace_ed at open bum_pen d_ona_on (OB/OD)sites due _
the d_pos_ pm_ices. Witho_ surface soil da_ _r mun_ons
compound_ dsk_ ecobgical mce_om maybe undemstima_d.

3. Page2-14 Table 2-3 shows_e ma_mum conce_mtion_r Pemh_m_ as 320 In Ta_e 1of _e I_edm Anal_icalDa_ Packagedocument,
p_kg in s_l. In _e I_edm Anal_ical Da_ Package, Phase II _e conce_mtionswemcoEe_ butun_swemincorrectly
Reme_ Investigation,IRP S_e 1, Ex_os_e O_nance D_pos_ shownas m_kg. ThiseEorwascorre_ed_show_eun_s
Rang_ FormerMadneCo_s Air Staten, (MCAS_ El Tom, Orange as p_kg _ _e DraftScme_ngEcologicalRiskAssessme_
Count, C_ifom_ on Page 17-18, the conce_m_on_r Perc_om_ documenLRiskca_aSons weremadeu_ng_e corm_
in s_l is shownas 320 m_kg. The un_ (m_kg) _r PemHom_ is units(p_kg).
con_ent _mugh the ta_es in that documenL Pleas dad_ the
appam_ d_cmpancybetween_e un_spmse_ed in_e documen_
_r Pemh_m_ concentrations.
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4. Page2-14 Table 2-3 showsthe ma_mum concen_ation_r memu_ is 7.1 The ma_mumconce_rationformercu_ indeed10.6
m_kg. Sam_e NumberHA09on page18of 18of the datapackage m_kg. Howeve_thatsarape _D-13_ wasa du_cate _
showsmercu_conce_rationof 10.6 m_kg. P_ase m_se the table sam_e LD-129(whichhada conce_mtionof 3.6 m_kg_ For
tomfle_ _e ma_mumconce_m_on, dskassessme_ de_ed conce_mtionsamaveraged_r

sampleswithduNica_resu_. Them_m, _e maximum
concentration_ 7.1 m_kg _he average_ 1_6 m_kg and
3.1 mg_g_
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5. Page_17 The _l_ng _pes of ec_ogicalmce_om and _e_ng gui_s am To_d_ da_ foramphibiansandmpti_s am _mRed.Theuse
pmse_ _ _e _rm_ El Tom MCAS: _s_al _a_ soil _d_d_a from_herspedes _uch asmamm_
_vedebrate_ mpti_s, amp_an_ _e_dal mammas _b_om_ uncerta_ _om doesn_ pin,de dskmanagemwithany
omn_om_ and cam_om_ and _e_d_ _s _e_om_ mornin_rmationabo_ dsk_an _e mamm_ dsk
omn_om_ and cam_om_. Repmsen_ve spedes or _xa shou_ assessme__se_
be evalu_ed as _ mce_om fromeachguild_r the SERA. The
Sewice agrees_ _e s_e_ed spedes_r _e SERA m_ese_ _e For_e SERA, the USEPAmq_ms _ _e di_ con_ _
twofeedingguildsforomn_0rousmamma_andomn_omus_s _r 100%_ _e di_ fraction_ _ a_sumed_ be_e mo_
• e site. We recommend_ other_ mceplombe included_ contam_aled. The scmen_gva_es am ca_ed
mPmSe_ add_on_ _e_ng gugdsand h_her trophiclevels like_ assumingthatthedeermouseandwe_em meado_k eat
pmse_ at the s_e. For exam_e, carnivorous_s, suchas the dietsconsisting_ 100%s_l inve_ebrates(plus_cidentals_l
loggerhead shdke_anius ludovicianus) pmse_ _ El Tom MCAS _ge_o_. S_een_g exposureassumptionssuchas
_kelyinhabRsthe see and shouldbe _duded as a representative m_imumbodywe_ andma_mum_od _ke anda site
race,or in the assessme_. The shdke is a _p pmda_r and can use_or _ 1add_ _e consew_e n_um _ _e SERA.
devour_e _se_ mpti_s, sm_l mammasandbias andwou_ be Theuse_ differentfeedinggui_s ismornappmpd_e in_e
an appmpd_e mpmse_a_ve spedes as an uppertrophicmcep_r BERAwheredietfra_ons m_esent a_u_ _ed_g
_th mga_ to sRefidelityand area usage. Territories_r _e shdke relationshipsdocume_edin_e li_m_m.
_r ma_nd C_ifom_ mng_sfromappm_m_y 11_0 acres(Yos_
1996). An area _e _ze of _e EOD Range _3.7) wou_ pin,de The Califom_groundsq_el and_e _gge_ead shdkecan
adequ_e _mg_g on sRe _r the shdke. Uke_s_ dsk to other be _duded asmce_om intheBERA.
_ed_g gu_ds_th a commie co_amina_ p_hway of exposure
such as herb_orousand cam_ous mammas shou_ a_o be
_duded inthe SERA. The C_iforniagroundsq_rrel(Spermophilus
beechey_)is pdmad_ a h_b_omus mamm_ _ can bu_ow_ a
de_h gm_er than s_ _et and should be ev_u_ed as a _
race,or because them is a commie p_hway of exposure to
chem_s at gm_er de_hs. Please con_der expand_g the _
mce_om to ev_u_e dsk _ all _e_ng guilds and h_her trophic
leve_ th_ have a commie p_hway _r exposure to co_amina_s
pmse_ _ _e site.

6. Page_3. Please reuse the Conce_ual Si_ Mod_ _r S_e 1 to _ude Although _is cons_emd a commie p_hway because
Rgum _3 subsurfacesoil (b_ow 2 _et) as an exposurep_hway _ ecological bu_o_ng mammas may co_a_ _e s_l, exposure is

mcep_m. The assumption_ _ _ an _com_e pathwayis _v_. cons_emd ins_n_ca_ for soilsbelowtwo _ compared_
• ose p_hways _uded in the SERA.
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7. The d_a packagedoes not pmse_ any msu_ _r phospho_ How
has _e whffe phosphorus spill at the EOD range described in
g_i_l _wey repo_ dat_ _ 9, 1991, beenaddresseddudng
• e sffe _m_t _o_hwe_ NAVFAC_ al. 1991_
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docume__Note:ThesemsponSeSare a msultmaYofthediffermview_htly from_OSepmces_Re_mnces_d_bu_dmsponsesin December_comme_s d_ed2005 dueto vadous9 Janua_ 2006 on_esecti°nandpage numbersamesu_e_ChangeSbyinthe_eii
samem_ewerare alsoaddedwhereap_ica_

SPECIFICCOMMENTS

1. General There are numerous comments prodded below Comment noted. The document has receded a
regardingincoEe_ dta_ons to tables and figures thoroughrenew in preparationof the DraE Final RI
wRhin the text of the Dra_ RI Repot. It is Repo_
recommended_at a thoroughedRof the draR final _

ver_Onagenc_sforth_rbeperformedre_ew,pdor to submNN to the i

2. Executive "The _cation of the borehNeB-1 is likelyto be the A phasedapproachwasusedforsNIsamp_ngin
Summary,Page only locationwherethiscontamina_onextendsupto acco_ancewiththeagency-concurred-uponPhaseII
_i the depth of 20 feet bgs." What is this condu_on RIWorkPlan(EaChTech2001a_ _er II sam_g

based on? If no other bodngshad detectionsof ' _cationsinwhichcontamina_one_endedto tenfeet
} i contaminantswith depth,thenit _ recommendedthat bgswere flaggedfor_her _vestigation.At those
i thissuppo_ngdata be men_onedhere. _cations,Tier III boreh_eswereto be advancedupto

!iI !i iiic°ntaminati°n50samNingfeetbgs,_ca_ons,baSede_endedonthendete_edto50groundwaterwN_feetCOntamina_on.bgs or moreinTierwouldIf be i!

i i proposedff the e_stingw_ were notadequateto _
_ i ev_uate impa_s togmundwate_

i _!iDudngTier II sam_ 37 soilsam_eswerec_ed.,

i ii from29locationthatexNbitedtrenches/p°th°leS'increa_ngTrenChconce_ra_ons34 wasthe only

i (petr°leUmof10 feetbgshydr°carb°nsand_hebosomof thetrench_naphthNene)Atallt° aotherdepthI
locationswheresurfaceand near-surfacesam_es !
werecolle_ed, COPCconcen_ationsindicated_at =
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contaminationwasnotprese_ b_ow 10feetbgs.
, Subsequently,oneboreho_ wasadvancednear

Trench 34 (Boreh_e B_ _ to a total depthof 35 feet
i bgs.

i An ev_uationof the an_ical resul_ of BoreholeB-1
i reve_s _at COPCconcentra_onstendto increase
i from0 feet to 20 feetbgsandthendecreaseto the
i totaldepthof 35 feetbgs.

Text has been addedto summarizethe de_on-
ma_ng processand to discussthat thereare no other
_cations where s_l was col_ed deeperthan 10feet
bgs.

3. Execu_ve =__ _k_y that boreh_e B-1 is the on_ locationwhere See responseto Comment#2 above.
Summa_, Page low concentra_onsof ex_o_ves and perch_rate e_st

' "'_i up to the depth of 35 feet bgs." What is this
condu_on based on? If no other bodngs had
detections of contaminan_ wi_ depth, then it is

recommendedhere" that this suppo_ng data be mentioned i

4. Executive "Cum_ative increment_ cancer dsks for _re offs_e A_enuationprocessesincludinggroundwatermixing _

• ii_ , .__Summary,Page potenti_necessafilyre-dents Nodegradation_P°tential_lessdue reNd_gtogroundwaterwhatnearismeantS_emixingby1 thisandarebeyondgr°undwaterasandN°degradati°ntheSite 1_ movesawaYboundary,reducechemiCaIwhere chemicalfromtheC°ncentra_°nSs_e1 plume,in i, ._
_atement? As presented in this co_ext, the concentraflonsare_werin groundwatermo_ng away
_atement does not ful_ explain _e cause and effe_ from the sourcearea, risks assodatedwith exposureto
described. It is recommendedthat fu#her _adfication groundwaterfor potenfl_ fu_re offs_ere,dents are
be prodded, less. Clarificationand raflon_e has been addedto _e

appropriatesectionsof the repot.
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5. Executive Underquestion3 - does the con_mina_onextend See response_ Comme_#2 above.
Summa_, Page beyond10 _et bgs- men,on is made of _e one

' _ Ioca_on"wh_h is likelyto be the only locationwhe_
co_amination has affe_ed deeper sog_ What is this
con_u_on based on? If no other bodngs had
d_ections of co_amina_s _ de,h, then _ is
recommended_ _ suppo_ng d_a be mentioned
hem.

6. Execu_ve Under question 5 - is sudace-water runoff an i Dueto the sheetflow obsewedduring the unusually
Summary,Page exposure pathway - an answer of "ye_ is g_en i wet winterof 2004-2005,surfacewater runo_ as a
_ "basedon observa_onsmadedudng the winter2004- i mechan_mu_o _s_ is a cem_ete pathwaydudng i

discussion2s005 season"in.Se_HnOWeve5r,_ContamNaWint_in a numbeFrate an_f ' NgnNcantNOdrmete_edin the su_acewatee rven_" H°wevesr'ampNp;rch_ratce_ed_as not i

TransP°d_ueto the_actkhiSofdetectioPnsathway f°_ratic°nontamina_sdiscred_eadtlevels i aTsheref°rea'mediaPerch_rateofaSexposureis_nincomNetCeOPc withsudaCpeathwaV_ateri
of concern in this med_. Which po_on is the Navy ! whenev_uating perch_rate m_ration.
suppo_ng regaling su_ace-water runoff as a I
potentialexposure pathway? It is recommendedthat i
these d_crepan_es be addressed, i

7. Executive , Onceagain, men,on is madeof the one_cation d_d See responseto Comment#2 above.
Summary,Page i in Comment 3 above "which is likely to be the only

xii i wha_tca_°_thiWshe_eon_u_oCn°ntamina_°bnased°nh?asaffe_elfdn°°thedree_°dngss°i_" i

i datdaepthh'ad bdeetecti°tnShemnen_oneitdis°frec°mmendehderee,x_°s_e_ antdha_erch_rattehissupp°_nWigth i

8. Section 1A, There appearsto be some con_on within the text of i Text has been modred to indicatethatTable 1-1
Page 1-8to 1-17 this section regardingthe ta_es. Ta_e 1-2 is dted in ! summarizesthe_ud_s conduced pdorto the PhaseII

the te_ here where Rshould be referringto Table 1-1 1_RI,Table 1-2summarizes_e _ud_s assodated with
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and later in _e text a non-e_e_ Table 1-3 is the PhaseII RI,andTable1-3summarizesthestudies
men_onedin_ead of Table 1-2. It is recommended conductedconcuEentlywith,b_ n_ directlym_d _,
thatthesedragonsbecoEe_ed, the PhaseII RI.

9. Section2.1, The last_eme_ onthe pageindica_sthata listing A listingof thefieldchangemque_sis includedin
Page2-1 of Field Change Reque_s will _llow, howeve_ no Section2.1 of theDraft_nal RI.

_ems am prodded. It is recommendedthat this
om_on beaddressed.

10. , SectionZ2A, Exceptfor the generaldescriptionsprodded in the Loca_onsof _er IlkC surfacewatersam_ing locations

i Page 2-25 appmachlnsamNeste_,thisnOsectionC_edlOCationSfor theallva6ousdU6ngareothergNenthemediadiScusNonsTierfOrin_udelli.Ctheinvestigat_ns.SUrface-wateroffigur_sSamNingwithhas been added to Ngura 2-4.

i samp_figure belocationSindudeddeN_ed.thatshowsltis recommendedthe Ioca_onsofthatthea , -
surface-watersam_es.

11. Section3.2.1, Figure3-3 is dted in the fimt paragraphto identifythe Text has modred to refer to Rgure 3-2, as Figure3-1
Page 3-1 four stratigraphic uni_ representedin the _udy area. has been renumberedas F_ure 3-2.

Howeve_ as one con_nues with the geology
d_cus_on, it appears that Figure 3-1 should have
been referredto here in the text as this figure hasthe

• i_ _isfOUrrecommendedthatStratigraphicunitsthisb_ngdiscrepancydeScdbedbeaddressed.NgN_hted.It . !_

12. Section3.2.3 This sec_on is to cover the s_e hydrogeo_g_ Appropriatetexthasbeenmovedto Section5,
Howeve_inthe laterpagesthed_cus_ongoesintoa ContaminantFateandTranspo_.
thoroughfate and transpo_analysisfor perch_rate,
d_ng Figure 4-7 in many places. U_ng the
pe_€_orate._[es_ts (F_u_e _4_7)to augment the
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d_cus_onof the ground-waterflowregimewouldbe
of valueherebut_e _11fate andtranspodevalua_on

_isto beproddedina latersection(Section5) of the RI
RepoAafter _e presentationof the anal_ical data
resul_ (Section 4). It is recommendedthat this
sectionbe edged to not include a _11 _te and
transpoAdiscussionforperc_orateingroundwate_

13. i _gures3-11 & It is recommendedthat the ground-watereleva_ons Tab_ 3-1, whichimmediat_yprecedes_gure 3-12,
3-12 usedto prepare_ese water-ta_e mapsbe prodded presets thegroundwa_releva_ons.T_s ta_e has

onthefigures, beenmovedtoprecedeFigure3-11. _gures3-11 and
3-12 havebeenrenumberedas Figure3-4 andFigure
3-5, respe_y

Groundwatereleva_onshavebeenaddedto _gures3-
4 and3-5.

14. Section3.2.3, Figure3-12, the ground-waterequipotentialmapfrom Text hasbeen modred to referto Figure3-13,which
Page3-14 March2005, is citedin thefirstfullparagraphon this waspre_ou_yshownas _gure 3-10. The discussion

page. Howeve_ the _scus_on _v_ves depth to hasbeenmovedto Chapter5, Section5.1.4.2.
bedrockandthe slopewithin_e bedrocksurface. It
seemsthatthefigurethatshouldbe referredto hereis
Figure3-10. It is recommendedthatthisd_crepancy
beaddressed.

15. Section3.3.2, The discussionhere regardingthe sam_ing for the i Texthasbeenreusedto moredeady descdbethe
Page3-36 Riversidefairy shdmpis con_ng. Are the resuRsi 2005 Riversidefairyshdmpwet_easonprotoc__urvey

proddedbasedon workin 1998or is thisinforma_oni resuRs.

baSeredcommendeOdnthe that thisd_crepanfi cyndings of the 2005b_am_ga?ddressedltis !

16. Section3.3.3, Once again, the _scus_on here regarding the i Texthasbeen reused tomoredearly describethe !
_ samplingfor the Rivers_e fairyshdmpis confu_nq,i Rivers_efairyshrimpwetseasonprotocolsurvey !
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i Page 3-36 iiid_cmpancybeThepresen_d.resu_sandbeaddmssed.findingsltisin_commendedthe2005 samplingthatShouldthis_su_s. _ii

17. Section4.3.2.1, i "2-Bu_none was d_e_ed...(Ta_e 4-15)_ The Texthasbeenmod_ed_ m_r to Table4-12.
Page4-16 _d_on hereof Table4-15 is inco_e_ as Table4-15

pin, des msul_ fromthe _er II soil sam_g. It is
recommendedthatthiserrorbeco_e_ed.

i 18. Section4.3.2.6, "Twe_y _x soil sam_es and throe Te_ hasbeenmodred _ m_r to Ta_e 4-15.
i_ Page4-51 du_es...(Ta_e 4-12)." The _on of Ta_e 4-12
_i in this _eme_ is inco_e_ as Table 4-12 pro_des
! msu_s from the _er I soil sam_ing. The corre_
;i m_mnce here isTable 4-15. It is recommendedthat
_ _ errorbe co_e_ed.

19. Table 4-29 ii _e _erThistablellI-cPmSe_Sinvestigation.ananNyNSHoweve_°fd_e_ednodiscussionm_Ns f°rof mnumberedTaNe 4-29 haSasTaNebeenmoved _4-32suchSecti°nthat_ occu_ a_er4"4"7and

i iithesection_er4.111-Cltiseffo_SmcommendediSpro_dedthatanywhe_thisomis_onWi_inbediscussionof _er IIl-C m_a_ msul_ onPage4-80.

20. Section4.3.2.9, i It is recommended_at men,on be madehereto the Te_ hasbeenaddedas sugge_ed.
_ Page4-68 i _ that the_ am no prelimina_ remed_on goals
i_ i (PRGs) _r _e hydroca_ons th_ were d_e_ed at

21. Section4.3.2.9, It is _commendedthat mentionbe made here to the i Te_ hasbeen addedassugge_ed.
Page4-68 _ _ the industrial PRG for _3_-TCDD was i

exceededinone soilsam_e from Site1. i
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22. Section4.4.7, "Conce_ons of mo_ m_s were less than i MCAS[] Tom backgmundconce_B_ons (BNI 1996)
Page4-82 & background v_ue_..: No background m_als data i am p_sen_d on Tab_ 4-29,which has been moved
Tables4-31,4- am p_ded in any of the _mnced tables of ! and renumbe_d as Ta_e 4-32 per _sponse to
32, &4-33 sedime_ sam_ing data. It is recommended that i Comme_ 19.

e_her the backg_und m_als valuesbe addedto one i
of the ta_es or _mnce be madeto anther Ioca_on Re_nce:
wherethis in_rmation is pmsen_d in_e RI Repot.

BechtelNation_, In_ (BNI).1996.Final Techn_
Memorandum,Backgroundand Re_rence Levels,
Remedial_vestigations. San Diego,CA.

23. Section4._1, "TheiSm, based on _e msuRs of confirmation In Januaw 2002, sam_es from w_ 01-MW202,01-
Page4-101 & sampling conduced in FebBaw 2002 and sam_ing MW207,and 01-DGMW57haddetec_onsof TCE at
Table 4-36 conduced in June 2002, _ can be concludedthat no conce_m_ons of 19 u_L, 10u_L, and27 u_L,

or negligible VOC co_amination e_s at Sire 1." _spectivel_ Because_e conce_m_onswe_
While no discernable TCE plume has been inconsistentwith p_ous d_a, an add_on_ sam_e
demonized at Si_ 1, a renew of the data indicates was c_ed from eachw_l in Feb_aw 2002 _r
that the d_ections of TCE exceeding the MCL i vedfica_onpurposes. Resul_ of_e Feb_aw 2002
occur_d in Janua_ 2002 sam_ing and the isam_eanalysisindica_dnond_e_conce_B_ons
confirma_onsamplingmsu_ng in nomd_ections was i f_m all _me well_ It was concluded_ _e Janua_
conduced in Feb_aw 2002. Howeve_ none of the 2002 _suRs were indeedanom_ou_ andno
mon_odng wells th_ had the odginal d_ections of add_on_ sam_es we_ collec_d from those wel_ _r
concern were sam_ed in the June 2002 moni_dng VOC an_y_ In June2002,_e newly_n_d
round. Loo_ng _nher at the d_a, _ is appa_ that wells weresam_ed _r VOCs _1-MW208, 01-MW209,
no g_und-w_er sam_es were collec_d _om and01-MW210),andTCEwas not d_e_ed in any of

• . monffodng.w_ located downgmd_ of G1-MW207 the threew_l_ Forthesereasons,itJscon_uded _
' in any of the sam_g rounds ci_d above. If R is VOC co_am_ation is neville _ _e _, as w_l as
d_ermined that TCE d_a do not defin_ve_ suppo_ downgmd_ from w_l 01-MW207.
the re_mnced _eme_, then add_on_ sam_ing
and ana_s _r TCE may be necessaw. It is The abovein_rma_on has beenaddedto Section
recommended_at _e issue of TCE detec_onsin the 4.5.1.
Janua_ 2002 sam_ing be._her dadfied in _e text
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i assessmenLbasedleadsto°npotentialthe c°ncernSissueswithinraisedtheab°vehumanaShealththis datadsk

24. Section4.5.5, "In the 1998 investigation (C_umn 1 of Ta_e 4- Text has been mod_edto refer to Ta_e 4-4_ which
Page4-105 42)...." The referencedtable is incoEect and should was pre_ou_y shownas Ta_e 4-41.

be Table 4-41. It is recommendedthat this error be
corre_ed.

25. Section4.5.7, "Table4-42 presentsa summaryfor metalsanalyses Text has been modred to refer to Tab_ 4-43.
Page4-116 i dudngthese samplingrounds_ The referencedtable

''!_s incorrect and should be Table 4-43. It is

i recommendedthat this error be coEected.

_26. Section4.5.7, "Meta_ that exceeded MCLs..." No ma_mum MCLshave beenaddedto Table4-43.
i Page4-116 & 4- contaminantlevels (MCLs)are prodded in the text or
i 43 on Table 4-43 for the met_ It is recommendedthat
i e_her MCLs for metals be added to the tables or
i reference be made to another Ioca_on where this

_i _forma_onis presentedin the RI Repot.

i 27. Section4.5.7, "The metes dete_ed in these sam_es Texthasbeenmodred to indicatethatthedatais
_ Page4-117 _ude...(Ta_e 4-43)_ The data refe_ed to in this presentedinTab_ 4-35,whichwaspre_ou_y shown

discussion appears to be presented on Ta_e 4-36 as Table4-36.
and the frequencyof detectionssummaryis presented,
on Table 4-44. It is recommendedthat this error be i
co_e_ed. " 'i

;i28. Section4.5.8, A _scus_on of the resul_ of ana_ses for general i Table4-45 has been addedto th_ sectionwhich
_i Page4-117 chemistry as pa_ of the Stationwide Groundwateri presentsa summaryof the generalchemistryresu_s.
i Sam_ing is prodded here;howeve_ noneof the data i Properreferenceshavebeen added.
_i ' is prodded in a table nor is a reference g_en for the i
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sou_e cf _is d_a. It is recommended_ _er _e
backgroundvalues be addedto one of the tables or
m_nce be made to another Ioca_on where this

_ in_rma_onis p_sen_d in_e RI Repot.

29. Section4.5.9, The resu_s and con_u_ons of rad_nuclide Table4-46 has beenaddedto presenta summaryof
Page4-117 investigationsis proddedhere;howeve_noneof the theresu_ Add_on_l_ properreferenceshavebeen

data isproddedina tablenoris a referenceg_en for added.
the sourceof thisin_rma_on. It is recommendedthat
thisom_on beaddressed.

30. Section4.6 Here and throughoutthe subsec_onsthe resul_ of The texthasbeenmodred to ind_atethatallsurface
surface-watersam_ingat SRe1 are d_cussed. In a waterdatais presentedinTa_e 4-47,whichwas
numberof thesediscussionsTab_ 4-44 is dted, while pre_ou_yshownas Ta_e 4-45.
in Section4.6.8, Table 4-41 is dted. Howeve_the

. anal_icald_tafor surfacewaterare_uded onTable
4-45. It is recommended _at these eEom be
coEected.

31. Rgure4-7 The text discussesa perch_rateconcen_ationof 75 D_cus_onwas incorre_and after beingco_e_ed was
mg/I whilethe figurepre_des a concentra_onof 7.5 deemedunnecessary.Hasbeenremovedentirel_
mg/l. It isrecommendedthatthise_or becorre_ed.

32. Section5.1.2, i "Add_on_ly, limited _orical information sugge_s As summarizedinthe repo_text, av_e in_rma_on i
5-2 i that rocket moto_ or JATO un_swere disposed at on the handlingof_e JATOu_ wasverylim_ed, iPage

• i Site 1." What was the u_mate fate of such mateda_ pdmad_ interviewsw_hformer baseworkers,as w_l 'i•
• ' _as resu_sof the geophy_cal _vestigationsat _hes_e as renewsof vadousS_ationdocument_ NoJATO _

do not sugge_ _e presence of such o_e_s? It is u_ were recovereddudngtrenching acti_es
recommendedthat this issue be _her cladfied in _e conduced underTier II of the RI, and there_ no other
text. ev_ence suggestingthe final d_pos_on of the un_s.

This informaUonhas been addedto Section5.1.2of
the Draft _nal RI Repo_
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i33. ! Se_on 5.1_.1 i bee%uet2h°w_hephyNc_tother sle%mpe_e_he_°[_us%mN°_asNstodca_has i b_ mh_e __ueto _ther the imm_u_the bedmCk_a_oftN_i_ lsand_on_ppea_to
! =_n_me _ I_e _ no soume area co_a_n_on _ncomN_e _me_on)or_ _m_ we_hedng,
i i romans. _ has been a number of yearn _nce or both. It _ hyp_he_zed _mh_e has

{ a_es that wou_ have _d to the r_ease of become_" _ _s _m_ poms_yandison_
_mhlo_e at IRP Si_ 1 were _rmin_ed and s_l a_e to e_ape s_y_mugh mechanismswh_h am
sam_ing _d_ed _ _w _v_s pe_i_ _ s_e_ed nG y_ _1_ u_e_d. Th_ pmpe_ _ demon_r_ed
Ioca_ons. Howeve_ _mh_e _ _11 pmse_ at inthme _ums:
_ h_h conce_m_ons in a number of
mon_odngw_ls in the _e_al _m_o_e soume o_gh_ _e hydmgeo_c zones _mad_
area" de_ed on _gum 5-2. What m__ _th_ _e bedmc_ iden_fied_om the __ _u_r
would lead to the levels of _mh_e pmse_ in _mss _s __ at Si_ 2, which has
ground water in th_ area yearn after the h_todc_ hydmge_o_c _s _r _ those at S_e 1,
a_es by _e Madnes _at led to _m_o_e oThed_d __s_d_atwascondu_ed at
_s to the en_ronme_ were _rm_ed? S_elunder_erllkCoftheRIsuppo_sthecurm_
Se_ what _n_ would _low _r the conce_u_ _ mode. The randomappearanceof
e_ence of _e e_en_ve _Ho_e _ume th_ has i gypsum(HCL ma_v_ ceme_, _th no.maUve d_
been d_ineated downgm_e_ _m t_s area? _ _ i m_ and wet zones_mugho_ _ese _ms _eady
recommended _ p_e_al _dm_g_l i demon_m_s _ _em am imm_um, n_ _l_
scenarios that suppo_ these _sues be fu_hericeme_ed depo_;_y_i_evada_e
d_cussedinthe te_ " n_um _ _s_d_ and

°Theaqui_r _mss _s conduced m_y _ Si_ 1
_une 2005)_ded a response_ shrew aqui_r
stressat deepweg01-MW222but not at sh_low w_l

i • 01-MW204_ee _gum 2_ in the DraftRI Repot).

i Con_d_ed _g_he_ _hlo_e pmba_y p_g_ed

i __mug_Yd_s_u_on _om __ewe_hedng_ __mfi__a_h_R_edmc_mlease_the
i lesswe_hered bedrockwhereR_me _dged _ a
i _m_ m_ _ _dm_ _e _s _ a_

........................................... i _d_ buton_ pa_ _ushe_ by _gn_ca_
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_cha_e even_, such as _d ineady2005.

_o_e _ g_du_ _leased dudngaqui_r i
d_cha_e, andmo_ _pid_ _ased dudnghigh _

i _d___cha_eeve_s, _mhlO_edrock t_sflushe_es_u_%m allu_u_he i

? _thi_here_e_u_iSbelievedt_ e _N_e_lo_n_f Sti%p_eochann_ i
34. Se_on&lA An evalua_on of the gmu_ quali_ d_a i Comme_n_ed. An add_on_ _e_on has been

p_sen_d he_ _u_ _ _e gmu_ qual_ i addedto Sec_on4 _in Se_on 43._, wh_h i

dat_qu_se_e_eN,IR_th_i_D_, MagaN I Roa_em°_ndUm_andfil_i PeN_in_rm__scusses the Stie 2 _mh__as also bee_amNN_dded_SUl_oSe_on i!
(November 2004) sugge_s _at the soume of the 5. Ngu_s _o_ng S_ 1 gmu_ _mNo_e i
pemh_e p_se_ in g_und water at Stie 2 is the conce_m_ons _7 and _2) have been_sed to
_suti _ _a_ m_on _m Si_ 1. Howeveq _dude Si_ 2 _e_m_.
no _m#_ of the data _m _e field _g_s
_r Si_s 1 and 2 are p_ded in the RI. It is
_commended that an add_on_ _e_on be added
to address the _m_o_e d_e_o_ at Stie 2 _ _
_spe_ to _a_ m_ in the aqu_r i
_n Sties1 and 2 and that a figu_ be developed i
to show the _11 e_ent of the _h_e

co_amina_on in g_und w_ _ _s 1 and2. i

35. Sec_on5.1.4.1, "The p_zom_e_ 01-PZ01 and 01-PZ11, and Re_mnce has been made_ #ezom_01-PZ10 as i
' " Page5-6 bomho_ 01-HPA10..2 The d_on of 01-PZ01in_is sugge_ed. "

_eme_ is _c_ and should be 01-PZ10. It is i
recommended_ _ e_r be_rm_ed. i

36. Sec_on6.5& The risk assessme_ doesn_ pmse_ a discussionof T_ Na_ a_no_edges _ b_h bis(_
Se_on 6.6 _e MCL __s _r __)_e _h_hex_h_e (BEHP)and ntim_ exceed_eir
_CL and nti_te in gmundw_ec It is _mm_d that _spe_ MCLs. The Naw hasnotedthese
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Exceedances) thisin_rmationbe addedto the dsk assessme_, exceedances,b_ _r _e reasonsnotedbelowbelieves
these exceedancesto be of li_le _gn_cancm The
_l_wing in_rmation has beenaddedto Section
6.5.5.1:

1) BEPHcon_bu_s o_y 1%_% _ _e _1
_ d_ _m_e _m p_e_ exposure_
gmundw_ andwas d_e_ed in on_ one
sam_e. Thus, the exceedanceof the MCLby
BEHP is le_ __ _ _e ovem_
manageme_ ded_on _r gmundw_ _ _e

2) N_e w_ de_ abovethe MCLof 10
m_L in only2 _ 16gmundw_er sam_es
c_le_ed _om m_g w_l 01-MW201and=

01-MW203. The95% UCLof_e on_ nitB_
_n_n_n w_ _l_ed _ be 10.2m_L.

Basedon their rela_veco_dbu_onto riskand low
, occuEence,_ese _n_e_s am n_ expe_ed to
i _gger any responsea_on. In add_o_ please see

i response_ Comme_ #23above.

37. Se_on 6.5 & In _e _ dm_ excessli_me _ncer dsksdue to Comme_ noted. Per Uni_d States En_mnme_
Se_on 6.6 exposure _ amenic are ev_u_ed using only EPA Pm_on Agency (EP_ Office of Solid Waste and
_n_l_ _d_ _om. It is _e poli_ of Region 9 to Eme_ency Response @SWE_ _m_ve 9285.7-53

i i_o_o_e C_a EPA _a_P_ _d_ values (EPA 2003_ the cu_ent _emmhy _r human _d_
!into dsk assessme_s at Su_ s_es _r any valuesis:
i _a_s where _e Ca_EPAv_ue is _gn_y

..................................... _._.__!__._g_§_ than _er 1 - EP_s IRIS _
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_.c°)rresp°ndi,sng_n_cantlTY,his poli_cyEPfuAnctiona_ily_dre_fle_eddefineVdalueSin"th_l_eg_gnm_er_at nhis c°_e_9'pR__ VNueTiser2 (PPRTV-s)EPA'sPm_on_ Peer Renewed To_d_
tablesby inco_orationof a"Cakmod_e_ PRGvalue _er 3 - Other To_d_ V_ues _du_ng CaFEPA
_r _e appmpd_e co_aminan_. Acco_ingly, _e To_d_Values
C_-mod_ed PRGs _.2E-2 m_kg _r residen_alsoils

i and 7.1E-3 ug/I _r ddn_ng w_e_ and CaVEPA The Navywi_ con_nue_ u_e_e_er 1 (IRiS)values
i _ values_ml cancer slope_ctor {SF_ of 9.5 where_ey e_. The Navyhas in_udedCa_EPA

[m_k_d]-I and _halation slope _or {SFi} ef 12 _ v_ues inriskca_u_tions_r comparison
[m_k_d_l) _r amen_ shouldbe _co_orated in_ _purposesonly. ThemsuRshavebeendiscussedinthe
the s_eening and s_mspedficdsk assessme_s _r i Unce_a_tysectionof _e DraftRnalRI Repot.
Si_ 1. Add_on_ly, since backgroundame_c i
conce_m_onsinwe_em soilsandgroundwaterare i Theissue_ backgroundcontdbu_onto dskis
often _g_ficantlygm_er than _eir m_den_al PRG ! pmsen_d inthesite-specificds_basedev_ua_on
levels, a d_cus_on _ how _ed aBe_c i (SSRBE)andisin_udedin_e dsk_bles _r_
conce_m_onscompareto backgroundlevelsshouldi section.Howeve__ncetheSSBRE_ conduced_r
alsobe _duded. It wouldbe appmpd_e wi_in _at i _e con_Bc_oN utilitywo_e_ casualtrespasse_and
d_cus_onto pmse_ si_ed dskvaluesb_h wi_ i EODrangesupe_iso_thismediumwasn_ _her
and wi_o_ the co_dbu_onof backgroundamenic,i evaluatedinthe SSBRE. To igu_m_ thecontdbu_on
Finally,_r arsenicin groundwater _ wouldalso be i of background_ dsksasso_atedwithgmundw_er
appmpd_e to discussconce_m_onsobse_ed in ! exposure,the Navyhasincludeda d_cus_oninboth
groundwaterat Site 1 in the co_e_ of the MCL_r i theds_basedscmen_g (RBS)(Section6.5) and_e
ame_ It is recommendedthat these issues_r i unce_ai_ysection(Section6.6.5) andhasincluded
ame_c beaddressedin_e draftfinalmpo_ i numericalestim_esof dsk_om background

i conce_m_on_
{ See add_on_ responseto_e 9 Janua_ 2006 "

comme_ on_e samesu_e_.

38. Section_S6ecti°n6.5& noFt°r singlriesk assesSmea_n_es bu_U_°Serat_hera su_die°_n_f_osNaynd_ranrSelateadre derivatiTonheNavyanUdnde_nds_apeplication_ _eTErn Q_°n_e behinadppmacthhe_r i
(Dio_nslssues) congeners, many of which share a common d_ns. The Navygeneral_d_coumgesthe i

mechan_mof _d_ and carcino9___nicity,albe_with i _corporationofTEQ es_m_esin_ finaldskestim_es, !
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va_ing p_endes. The current d_R dsk assessme_ such_ _e basisof a _sponse ded_on doesnot
_he_ntly makes the assumption_ o_y one of _e _ly on _d_ data other than Tier 1. Dio_n TEQs
d_Bn congeneB _und at the site - 2,3,7,8- we_ pmsen_d in the dsk _e_ a_ng wi_
_tmc_orodibenzod_n _,3,_8-TCDD) -- appmpd_e PRGsfor comparison.
co,albums to cancer ds_ this assumptionis p_se_
in _e risk assessme_ by _ue of the _ _at only No changeshavebeen madewith _spe_ to
the 23,7,8-TCDD concentB_ons are compa_d to inco_oration ofTEQ estima_s into _e cum_ative dsk
risk-based sc_e_ng levels. This assumption is es_ma_s_rSRe 1.
un_asona_e and _ns counter to _e dsk
assessme_ guidance and _anda_ of p_ctice _r Seeadd_on_ _sponse to _e 9 Janua_ 2006
both EPA andCaVEPA. It is also counterto the policy comme_ on _e same su_ect.
of the Wodd Heaffh O_an_ation (WHO) and _e
consensus of the global sden_fic communR_
Regaling assessme_ of dsks from the _11spe_rum
of dio_nqike compounds,the _anda_ of pmctice _r
Superfund dsk assessme_ is to calculate a 2,3,7,8-
TCDD-equ_e_ conce_on u_ng the WHO-
To_d_ Equ_a_nce (TEQ) Fac_B, as endorsedby
EPA, and to use this "TEQ conce_o_ when

. asses_ng dsks or ma_ng comparisonsto the _o_n '
PRG. This approachshould be inco_orated into the
scme_ng and sRe-spedficrisk assessme_s for Si_
1. Fo_una_ly, the approachused in the curm_ draft
docume_ doesnot m_ed_ affe_ the condu_ons of
the dsk s_ee_ng process. D_N_mn congeners
other than _8-TCDD made a _gn_ca_
co_dbu_on to the ovem_dio_n TEQ conce_ra_on in
a number of surface soil sam_es _g., in some
sam_es _3,7,8-TCDD accounted_r less than 10%
of the t_al dio_n exposure point concentm_on as
d_ermined by the TEQ concentration_ Howeve_
even _ng the add_on_ congeners i_o

, con_de_ation_a the TEQ concentrati0n,=_ere.was
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on_ a single soil sam_e (ie., 01-T33, Ta_e G-9)
which ex_ted a TEQ concentra_on (23.7 ng/kg)
greaterthan the re_denti_ soil PRGof 3.9 ng/kgused
for dsk scree_ng at the s_e; since this was a
subsurface sam_e, R is not expe_ed to indicate a
potenti_ _g_ficant excess cancer risk. It is
recommended that these issues be addressed for
d_ns in re_ng the RI Repot.

39. Section6.5 In accordancewith the Region 9 policy on CaUEPA G_en the rationalepresentedin the responseto
(Lead Issues) to_d_ values _ee Comment 37 above_ _e Comment#37, above,and in com_na_on wi_ the fa_

screening assessment for _ad at Si_ 1 should be that the ma_mum dete_ed concentrationof lead in
based on the C_-mod_ed PRGvalue of 150 mg/kg surfacesoil is 88.5 mg/kg,which is b_ow both the EPA
for re_den_al exposure_ insteadof the EPA value of scree_ng v_ue of 400 mg/kgand _e C_-EPA
400 mg/kg. It would be appropriateto note that the modred PRGof 150mg/kg,there should notbe
surface soil exposure point concentra_on(EPC) for concemsfrom a dsk assessmentpe_pective.
lead at the site only ma_ exceeds the Ca_
modred PRG and that the ground-water EPC is The Navyhas discussedthis in detail in the Natureand
be_w the MCL of 15 ug/l. It is recommendedthat this Extentsec_onof the document(Section_2_

' issuefor lead be addressedin_e dsk assessmenL Informa_onprodded _dudes the fa_ that, for the
subsurfacesoil i_erval of 0 - 10feet, the ma_mum
detec_onof 1,580mg/kgexceeds both of these PRGs
w_ the RME EPC value(a 95 pementUCLof 93A
mg/kg) is b_ow _ese values. Therefore,the _du_on

_ of the C_-EPA modred PRGfor leadwill not change
! the fa_ thatlead isa COPC insubsurfacesoil and not

• i a COPC insurfacesoil. " i

40. i Section6.5 & i In accordancewith the Region 9 policy on CaVEPA Comme_ noted. Per Un_ed States En_ronment_
!Section 6.6 to, city values _ee Comment 37 above), the Protec_on Agency (EPA) Office of Solid Wa_e and
i (Naphth_ene scree_nq and _te-specific dsk assessments fgf__Emergency Response (OSWE_LDirective 9285.7-53
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i_ _i!Issues) naphth_ene at S_e 1 should be based on _e Cal- (EPA 2003_ the cu_ent h_rarchy for human toasty
_, ! modred PRGs(1.7 mg/kgfor re_den_als_ls and4.2 valuesis:
i i mg/kg for _du_d_ soils), which incorporate
_: _ CaVEPA's determina_on that naphth_ene is a _erl-EPA'slRIS

_! _!_!i iowd_Cus_on,Carcin°ge_equencyitwoUldofAIS°'detec_onbeappropriatetoin theobseweddSkdiscuSSforChara_erizati°nnaphth_enethevery ValuesTier 2 (PPRTVs)-EPA's Pro_on_ Peer Renewed Toasty i!i
_ i at S_e 1. It is recommendedthat these issues be _er 3-Other Toxici_V_ues i

!i addressedfor naph_ene in the dra_fin_ repot. C_-EPA to_ v_ues fall underTier_ Therefore, _ii
!i the Navywill continueto u_lizethe_er 1 _RIS)v_ues
} wherethey e_. In the caseof naphth_en_ the Ca_

EPAvalue is carcinoge_c ratherthan noncarcinogenic
as _ thecase for the IRIS-basedEPARegion IX PRG.

i,i , i!EPA)FOr_iSto_reasOn,values.theNavyhas u_lizedthe _er 3 (C_- i

i! iI Additionall_ see responseto comment# 37,above, i_

_i_ _i_ ii Seeadd_on_ responsetothe 9 January2006
commenton thesame su_e_. _i

i 41. {TCEIssues)Secti°nsecti°n6.66.5& valueSBoard,re_ewedltis noteddevelopedareandins_llthesuppo_edbycUrrentconNderedEPAdra_byin2001,thepro_NonNthats_enceWhichthe TCEhaveandAd_soryt°NcitYbeenare responseSamNesJUStificationPleaseseefortoOf thereSponsetOcomme_TCE ana_N_reasons37,Comment#23, above,fOrabove.fOr n°tAddNonNlY,colN_ngadditi°nNPlease seea

i scheduled for _her _dependent peer renew. It
i should also be noted that C_/EPA's O_ce ofEn_ronment_ Heath Hazard Assessment has

developed cancer slope fa_o_ for use in asses_ng
i dsks from TCE exposure. Rather than choose
i betweenthe two sets of to_ values, risk manage_
i wou_ be better _formed by se_g_ range.of
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potenti_ cancer dsks calculated using both _e
pro_on_ EPA values and the current C_/EPA
values. R_ative_ high TCE concentra_ons were
obsewed in ground-watersainting dudng _e mid-
1990's (Table 4-35) and _mi_r concentra_onswere
obsewed again dudng Tier I sam_ing eady in 2001
(Ta_e 4-36). Sampling in betweenthese pedodsand
afterwardsdid not dete_ TCE, howeve_relative_ few
samples were analyzed for TCE at these _mes. It
appeamthat _e TCE in ground-water_ation might
desewe some add_on_ investigation to dadfy the
e_ent of TCE co_amina_on in ground water and to
develop accurate ground-water concen_ation data.
(See Comment 23 above.) Since the presence of
TCE was demon_rated in two early rounds of
sam_ TCE conce_rations _om subsequent
sam_ing should, consi_ent with Superfund dsk
assessmentguidanceand the _anda_ of practice,be
assumed to equal one-haft the appropriate detection
lim_s. Thus TCE, at these _v_ should be

' incorporatedi_o the _re re_den_ scenadofor _e
_te-specific risk-based ev_uation. In add_on, _e
risk assessme_ should present a discussionof _e

i_i. re_ngthd eudntghaMtcL_eseexceedancetsheini_a_IsueRSlRepoS_.amNinreggar_n°gbse_e_venf°t'_cTEcltEb!nrec°mmendeadddressegdr°undwate_ i

42. Section6.6 The in_al risk-based screen_g evalua_on in the The screeningdsk assessme_ procedureis an
cuEe_ draft is performed using PRGs developed to am_gamation of the NavyandEPA method_ The
assess residen_alexposure_ this is appropriate and _du_on of the residentsin the Site-SpecificRisk°
con_ent wi_ EPA and CaVEPA polly and Based Evalua_on(SSRBE)iscon_dered redundanL
guidance. Howeve_ the morn detailed s_e-spedfic The evaluationof re,dents (and indu_dal wooers) is
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risk-based ev_uation, conduced on those _ready prese_edintheRisk-BasedScree_ng(RBS)
contaminan_ rem_ng from the PRG scree_ng, asa defau_exposurescenario.As such,the
con_deredonlycons_uctionwo_e_ trespasse_and re_denti_ landusescenario(whichisnotlik_ybased
rangeofficerexposurescenarios;_ spe_ficallydidnot onfu_re reusep_ns) ismoreconsewa_vethanwould
address dsks for any potenti_ _re re_denti_ bedevelopedin theSSRBE.
exposuresonthe site. Dueto thee_reme population
pressureandra_d_ appredatingreale_ate valuesin The te_ hasbeenmodred to dad_ thata residentis a
thisarea, it isreasonableto assumethatthisproperty s_e-spe_ficrecepto_butfortheaforemen_oned

: couldeventu_ be con_deredfor _re re_denti_ reasonis notevaluatedin _e SSRBE.
deve_pment. In this respe_ the cuEentdraft _seft
notes that "continued urban_ation has brought The BaseRe_nmentand Closure(BRAC)process
housingdev_opmentsto wi_in one-haftmile to _e dilated thatS_e 1wasto betransferredto another
no_hea_ of the s_e." Therefore,a _re re_denti_ federalagency. Theprem_eforthe approachfor
exposurescenado shouldbe includedin the s_e- chara_edzat_n(in_ud_g determ_ationofa baseline
spedfic risk-based ev_uation. Con_ent with for COCs)andtheu_mate dispos_onof the_ was
California water poScy and Supeffund dsk_de_gnatedfora Fedto Fedtransfec The disposalof
assessment_andardof practiceandgu_anc_ useof, the prope_yhasnotdebated fromthatplan.
groundwater as a potential_re soumeof ddn_ng
water shouldbe in_uded in the _ture re_denti_
scenado dsk assessment. Alternatively,since _is

•' property is a former EOD Rang_ if Depa_ment of
Defense (DoD) regulations or po_cy prohi_t _ture
res_en_ deve_pment _is cond_on should be
discussedwith_ the dsk assessmentand DoD should i
assure _at the proper land-use re_dctions are in i
_ace to prevent con_dera_on for fu_re re_denti_ i

:' dev_opment _ee Comment 46 b_ow). It-is i
recommended_at these issues be addressed in a i
reused dsk assessmenL

43. Section6.6 i The perch_rate ground-water plume extends Forthe dskassessmentatSitel."off-site" refemto all
(Perch_rate i downgradient beyond the boundaries of Site 1 to _cations beyondthe SRe1 boundary. Potent_l dsks

i impactqther areasof MCAS El Toro (see Comment for fu_re offsite re,dens werequaIRative_and
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Issues) 34 above). The dsk evalua_on should discuss the conservative_evaluatedusingrisk _formation for

pos_ for "off-site" impa_s and give some _reonsRe re,dents becausethe perch_rate plume
con_dera_onto poten_ dsks created by _em. It is _ready e_ends beyondthe Site 1 boundarywith
recommendedthat this issue be addressed in the' concentrat_nsgeneral_ lowerthan those onsi_ due to

i Dra_FinalRI Repot. a_enuationandotherprocesses. Quan_a_ve
i estimatesof dsk, basedon lowerchemic_
{ concentra_onsbeyondthe boundaryof Site1, wou_
i sub_antive informationfor site dsknot pro_de

manageB in determi_ng manageme_ derisions for
areasbeyondthe site.

44. Section6.6.2, This s_e-spe_fic risk evalua_on makes the The Navyacknowledgesthata const_ctionwo_er
Page6-36 assumption _ a constructio_uti_ wooers couldencou_erco_amina_on _ca_ons_her_an

exposu_ duB_on is 3 yea_ _r _e _asona_e Si_ 1. Howevehthe Navydisag_es _this
ma_mumexposure(RME)scenadoand 1 year _r _e in_rmation shouldbe reflexed inexposure
ce_l _ndency exposu_ (CTE)scenario. By using assumptions_r Si_ 1 becauseth_ dsk assessme_
these exposu_ du_on values, the dsk assessme_ _cuses on in_emen_l risks posed by the Site 1 and
_heRntly assumes _ MCAS El Toro is the on_ doesnot a_em_to es_m_e _me dsks _r
co_am_ed pmpe_y _at a constructioNutility con_ction wo_eB _r _herrece_oB) who, _mugh
wooer _ce_or will ever work on; this assumptionis exposu_ at _her locationsand life_e choices,a_
un_isti_ G_en the gene_l pau_ of p_ous_ likelyto havea _gn_cantly _gher _me dsk.
undeve_ped _nd in Southern C_i_m_ and the
_cent empha_s by multiplies and govemme_ No re_ons havebeen madeto the evalua_onof the
agen_es to _dev_op bmwnfi_d_pe p_pe_e_ _ con_ction worker basedon this comme_.
would be mo_ reasonable to assume that
constructio_utili_ wo_eB rou_n_y encounter
co_am_ed p_pe_e_ There_,-in o_er _..
generate a soil PRG which achieves a g_en _
dsk level over a constructio_utility wo_e¢s ca_er it
would be mo_ appBpd_e _ assume _ 50%
(RME) to 25% (CTE) of th_ ca_er involves work at
co_amin_ed prope_e_ Over a 25wear wo_ing
ca_e_ _e cor_spon_g exposu_ du_ons would
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be 12.5 yeam (RME) and 6.25 yeam (CTE_ It is i
recommendedthat these issues be addressed in a I
reuseddsk assessmenL i

45. Section7 & The Screening Ecological Risk Assessment (SERA) i The m_od_ of the commen_ receded onthe
Append_ H and Baseline Ecological Risk Assessment (BERA) i February2003 DraftSERAwere incorporatedin this

presentedin Append_ H andsummarizedin the main i draftof the SERA(Append_ H). Severalsuggestions
document text appear to be respon_ve to the m_or ' were madeby D_ Donohoeregardingspedfic to,city
commentsmade by the agen_es in 2003 in renewing _udies to be used in asses_ng dsk to ec_o_c_
the "Draft SERA,Phase II RI, IRPS_e 1, EODRange, receptom. The Navy incorporatedseveralof the
FormerMCASEl Toro" (February2003). EPA agrees suggestionsbut con_der severalothersas less
with the Navy's con_u_ons that potenti_ dsk does applica_e to this dsk assessme_. The suggestions
e_st to biota on site. Howeveh as noted in the madein the 2003 commentswerebroughtup by Dc
comments made on this draft SERA by D_ Regina Donohoeagain in her 3 Augu_ 2005 commen_ on the
Donohoe,C_ifom_ Depa_mentof Rsh and Game - DraftRI Repo_ and havebeenspe_fic_ addressed
Office of Spill Preven_on and Response dated 11 in a separateset of responsesto those comment_ For
Augu_ 2005, some of the methods used to assess fu_her deter, pleasesee the responsesto Dc
the dsk were not _ose sugge_ed in her commentsof Donoho#s 3 Augu_ 2005comments.
4 June 2005 on the February2003 draft dted above.
EPAconcumwith her presentcomme_s and_rong_
recommends that the Navy make the changes that
she sugge_s ina re_on of the SERA.

46. Sec_on8.0 In read_g the suppo_ng documents r_ated to Any prospectiveowner/operatorwillneedto comfy
Section8 - Mun_onsandEx_o_vesof ConcernRisk withthegovem_g_andardsandregulationsre_tedto

imeetASsessmentthecurrent-"_ DoDwas n°tedcdtedathatforIRPanEODSite Profl_ency1 does not sitingreq_rement_ _i .
Range, where mun_ons other than bare explosives The Navyagreesthat casedmuttons wereused for ::
are detonated/functioned. According to the first trainingat S_e 1 and that DoD6055.9-STDC9.8A.1 i
paragraph of Section 8, the EOD Range is to be i ap_s to any futurelike useof the prope_ The :!
transferred to another feder_ agency and will i mi_mum separationdi_anceof 1250feetesta_hed !
con_nue to be used in the same manner as _ has ! by DoD6055.9-STDis the di_ance requiredfor !.

............................................. p.re.yi_.b__ _S___d___[a___§_._._9__.!__._[e_9[e._..!abov_grounddetona_onson fiatte_n and_ canbe !
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i be conduced underthe pm_ons of "Chap_r 12 _ reducedby u_ng en_needng co_ro_ when _q_md.
i Real Pmpe_y Co_am_ed with Ammunition, Theseco_mlscan e_herbe n_ural or manmade.

! , _xN°s_eDSepa_me_trChem_o_fDe_nseAmmuN_oAnge_s - of DoD6055.9-STaDndExNo_ves hil_ or mou_ns_ucN h_uml co_rolsco_d in_Udaes the caseoa fValleysurr°undesdite1). Man_y i

Sa_cl_2.3._5Standa_o_fthis _anda(Ord_°br_rad_'a_004fo)'l_w_"Umi_Sdecti°n be_rmeadec°_m_IS_atingW°Ulthdeene_eti_c_ude bu_inmg_edN_em_°onru_ng sho_ . i
use landtransom may be a_anged with other_deml sandbagsto m_g_e _e effe_s of both bla_ and i
agendes _r compati_e use of co_am_ed real fragme_ One suchcon_ol _ is hea_ used_day
pmpe_y such as wildlife m_ges, sa_ zones _r _ sandbag_ detagedin the docume_, Use of
_deml power _cil_e_ or other purposes not Sandbagsfor Mitigationof Fmgme_ation and Bla_ i
_q_dng ent_ exce_ _r pe_onn_ au_odzed by the EffectsDueto Inten_onalD_onationof Mun_ons _

D°sDhallc°mp°ne__ude al_°ncemedre"_dction_heSaendlan_mNbitionts_ns_ sandbag(HsNC-ED'cS'S'98-7)'AUgUre_duce_e MSDto a_9981i"_eaWshe2n20_re amN°yed' i
concerning use of the real property to ensure 155MMM107HE round.This m_gation measure_
appmpd_e protection of b_h operating pemonn_ usedto condu_ demolitionoperationsat Formerly
and _e general public." As _ppmpd_e protectio_ Used De_nse S_e(FUDS)MEC mmed_on _s in
within the DoD is defined in DoD 605_9-STD, this and aroundhou_ng areaswith groatsuccess.
appeam to indica_ that the explosives sa_ and
quanti_/distance pm_ons of DoD 6055.9-STD will The d_a colle_ed from the investigationalong the
co_inue to apply to the pmpe_y after _ans_ ' ea_em Si_ 1 _nc_e vedfiedthe presenceof MD.
Section 1.3of Append_ E_ Mun_ons andExplo_ves An add_onal offsi_ investigationfol_wed. Dudng_is
of Concern Range Evalua_on- states th_ ffm_ing extensive_vestigation offs_e_ the ea_, only
_r EOD and demolition of mun_ons has been Mun_ons Debds(MD)wasdiscovemd, wi_ a
conduced at Site 1 since 1952 (BN11995_. Renew comparativelylowdensi_ of 12.1 MD peracm.
of A_achme_ C - Munit_ns and Exp_s_es of Judgingbyte MD locatedaroundthe pedm_er of the
Concern Investigation Resu_s - of Append_ E S_e1 mnge_nce and the n_uml protectionaffo_ed
reveals that munit_ns fragme_s were _und on-s_e, by the hills aroundthe dem_on areas,the areas
This d_cove_ confirms th_ fragme_ produ_ng beyond_e no,hem andwe_em bounda_wou_ be
mun_ons items other than barn cha_es have been _ss co_amin_ed _an areasbeyondthe eastern
used or disposedof on the EOD Range. Paragraph ! bounda_ and thus add_on_ offsiteassessme_ is n_
C_&_3A - EOD Pmfi_ency Tr_ning Ranges - of i planned.
DoD 6055.9oSTDstates the following_ subparagraph}
C_&_ "EOD gmfi_ency _ai_ng r_nges used !
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i_with other than bare cha_es or no_fragme_
i p_dudng i_ms shall meet the mqui_me_s of
i subpamgmph C9.8_.1". Th_ subpaBg_ph
" con.ins _e _l_wing _q_me_ _r separating

nonessenti_ peBonnel _om i_en_on_ d_ona_ons
which may p_duce fragme_s: "The distance
d_ermined from the equation d =328W1_ but not
less than 1,250_". Thiswould _qui_ the installation
bounda_ to be a minimum of 1,250 _et from any
detona_onon the Bnge that p_duces fragme_s to
ensu_ _at any off-base _dividu_s at or near _e
bounda_ were prote_ed as nonessen_alpeBonn_.
As the no_hwe_ern bounda_ of the installa_onand
the current no_hwe_ern bounda_ of the EOD Bnge
and i_ bufferarea are the same, it is ob_ous from a _
renew of Figure1-2 of AppendkE that the required
separationdistancecannotbe met _r any off-base
_dividu_s in dose pm_m_y to the dted bounda_
_nces. The mquimme_s noted above shouldbe
undem_odbyall involvedin thetmns_r of the EOD
Rangeandthe receivingagencyshou_beawarethat
compens_o_ measures am necessa_ to preclude _

undUeoperationsdsk involvingt° °ff'baSe_emsPem°nnNwhich maydUdngpmducerange _!
fragme_ In add_on, there is a slig_ p_ential that
mun_ons items may have been _e_ed (ie., _ckou_)
from the _em_on of mu_on_ acti_ties noted in ' -
Section 1.3 of Appendk E. Some of these _ckouts
may have landed off the installationand this p_enti_
haza_ should also be addressed. It is recommended
th_ the Navy address these issues as aphid to _e
kans_r and_m uses of IRP_ 1 in the DraftFinal
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i RI Repot.

47. Se_on 8.0 The _eme_ is madea numberof_mesinSec_on8 The_pes of mun_onslocateddudngthisi_e_g_on
• _ _e mun_onsand ex_os_es of concem(MEC) wouldbe_n_md Io__, whirr _d or
_emsrecoveredonthe EOD Rangeam un_zed (low un_zed, as allmun_ons_c_ed werenotfiredorused
_i_. While this appeamto be coEe_, this as deigned. Mo_ of_e mu_ _d dudng_
does not necessarilymean _ all of the MEC i_e_g_ am manu_umd, shipped,andhandled
p_e_ pmse_ and unmcov_ed on the EOD i as a _m_e p_e_ _th _ze a_ached.Thefuzes
Range is un_zed and, _em_m, of low _n_ i inthe caseof the locatedmundswem_odged
This is of concernbecause of the presence of a i dudngthedem_on orburnevenL
number _ _e i_ms nded in _hme_ C -i
Muttons and Ex_os_es of Concern I_e_g_ The DODimposesdgidmqu_eme_sonsi_s thatare
Resu_s- M Append_E wh_h seemsto ind_e th_ knownto havebeenused_r muttons ml_ed
the Bnge was used to de_my ac_es. _e p_a_ ofan Ex_os_esSa_
u_e_a__ous mun_ons as well as to Subm_on (ESS) isrequireddudng_e _ume of field
_ndu_ EOD pmfidency_i_. This a_v_y could ac_es andisa m_mme_ _e a g_en MECsi_
have msul_d in _zed mun_onsmm_ng on the canbe tmns_rmdto ano_er en_. While_e
EOD Range. In add_o_ _ the con_nueduse of mgul_o_ agendesdeemeditwasn_ exped_ _
the _nge _r the same generalpurposeby another m_ew_e ESS,_ was__ _r S_e1 inMarchof
_, thepm_ th_ _zed MECis pmse_ can 2005 and_e agendeswereupd_ed atBCT me_
onlyincrease,unlesspedod_clearanceis undeAaken Thedocume__ e_emd i_o theAdmin_tm_ve
by its new tenants. While this p_e_al does not Reco_ asthe FinalEx_os_e Sa_ Subm_on,
requirea re_on of the dsk assessme_,_ shouldbe En_mnme_ andCon_m_on SuppoA_r Mu_
_mmu_d to all _m usersof the EOD Range, andExplo_vesofConcem,Installa_onRe,oregon
unlessit _n be defin_v_y st_ed that no de_m_on ProgramSite 1 Exp_s_e OrdnanceD_posalRange
of unsewicea_haza_ous mu_Uons _th _zes FormerMarineCo_s_r_, El_m, C_m_
w_ill be done on the EOD Range. It is Mamh7, 2005.
recommended_ the Na_ addresstheseissuesas
appliedto _re usesof IRP S_e1 inm_ng the RI Upon_ns_ thenewow__ of thispm_,
RepoA. _ _11usethepmpeAy_r likeuse_11establisha

rangeS_nda_ O_ng Procedure_OP), which_11
s_ _eir mq_mme_s _ _u___ns
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48. Section8.1, ! Re_mnce is made here to _..two 40mm ca_ridges i Te_ has beenmodred as sugge_ed.
Page8-1 i with primer.._ As the _rm "ca_ridge" ream to a

i i relateCd°mN_eapomnUndon_iee'' everytNtingme),a 40mnmeCeSSaca_ridgte° fl_oultdhe;

i i projectil___ude thf_ze,pdmear'ndfille_PmPN_lt_'appearsfroCam_ridagem_eCawSe_f
A_achme_ C of Append_E _ _e itemof concern•
shouldbe descdbedas two 40mm ca_ddge"cases"
wi_ pdmec It is recommendedthat _e te_ be
m_sed _ corm_ _is d_cmpancy.

49. Section8.1, It is _ated hem _at "MD is ine__onhaza_ou_ and i Te_ hasbeenreusedas sugge_ed.
Page8-1 doesnotposea safetyds_. This maynot bea valid i -

assumptiondependingon _e nonexplosive_hysical i
and chemic_)cham_edsticsof _e mun_onsdebds i
(MD). Thisse_ence wou_ be_erexpress_e relative!
haza_ of MD if it were reused to read:"MD is ine_ i
_onene_eti_ and does not pose an explosivesi
sa_ dsk." It is recommendedthat the te_ be i
m_ed _ corm_ _ discrepancy. _

50. Section8.1, "Thesensitivityof the _pes of MEC recoveredis low i Te_ hasbeenm_sedassugge_ed.
Page8-1 _n_zed) and the ex_os_e fillers were in smalli

quanti_es(lessthan 0.5-poundeach). The haza_
sco_ based on the explosives sa_ dsk _ol ' '
(Attachme_ E of Append_ E), is 5 on a scalecf 1_ 5
Oowe__ highest)." This is somewh_ confu_ng as
the _eme_ empha_zes the low sens_vity and _e
small amou_ of ex_os_e fillem but _en states that
the haza_ scorn is the _ghe_ achievable. This
would be b_ter understoodif _e last sentence were
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" changed to read: "Howeve_ the haza_ scorn, based
on _e ex_os_es sa_ dsk _ol (Attachme_ E cf
Append_ E), is 5 on a scale of 1 to 5 Oowe_ to
h_hest). This is due to the presence of a
Clas_on 1.1explosives (mass ex_o_on)." It is

• recommended_ _e te_ be m_sed to e_her dad_
• e cu_ent _eme_ or to co_e_ _e language as
recommended.

51. Section8.2, Re_mnce is made hem to the presenceof ca_ddges See response_ Comme_ #48 above.
Page8-2 i by the quali_ing _eme_ _ reads _._.e., 20mm

and 40mm ca_ridges).._ As the _rm "ca_ridge"
ream to a commie round Oe.,everyt_ng necessa_

i _ tim the rel_ed weaponone_me), 20mmand40mm
i ca_ridges would include _e pdme_ prop_,
ca_ddge case, projecti_, _ze, and fillet It appears
• om a renew of A_achmentC of Append_ E that the
items should be described as 20mm and 40mm
expended ca_ridge "cases_ It is recommendedthat
the _ be m_sed _ co_e_ _ d_cmpanc_

52. Section8.3, i It is st_ed that"MD isine_ _onhaza_ou_ anddoes See response_ comment#49 above.
Page8-3 i not pose a safety ds_. This may not be a valid

i assumption depending on _e nonex_os_e i
i charac_ris_csof the MD. Thisse_ence wou_ be_er i
i expressthe rela_vehazardof MD ff itwerem_sedto i
i mad: "MD is ine_ _onene_eti_ and does not pose i "

i tea_n expl°sivebSerevisedSafettYocorre_ _d_crepand cy.sk'" It is recommendedthat the i

53. Section8A, i The _equency of e_ into the Range Pedm_er i It is n_ like_ _at _e frequencywou_ be greater_an
Page8-4 i (O_de the Fence)area is describedas "occasional i 2 to 8 e_des per moth due to the extrem_y _eep

i _(_to 8 entdes per mo_h_ This is _e same e___ gradefrom_e freewayto _e _te boundaryand the
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roteas _e EOD Rangei_el_ whichhas a _nce to lackofpedestriansonor nearthe freewa_

' _pmve_ or discouragee_ along i_ pedm_e_ The
i EOD Range is also inside the installa_on_nce as To condu_ investigationacti_es in_e area,dim_ng
i well on the east and south which _her d_em off- ropesand sa_ harnesseswou_ have to be u_l_ed
i inst_lation e_. The _ose pm_mi_ of what may be to pin,de sa_ access.
i a m_or h_hway on the no_heast bounda_ of the

EOD Range would appearto pin,de easy access to This add_on_ in_rma_on has beenadded_ Section
that po_on of the mnge pedm_er ounce of the 8A of the Draft _nal RI Repot.
range and in_on _nces Oe., up to 1,250 _et
from the p_ of d_onation). This area is where a
p_en_al m_du_ haza_ from _cko_s anda p_en_al
continu_g haza_ from _e _mi_r use of mun_ons
_ems by the new _ndowneduser may e_st. It is
recommendedthat _e analysis of the frequency of
ent_ be m_ewed to d_ermine e_her ff it is
appmpd_y es_m_ed at 2 to 8 entries a monthor ff
the es_m_e should be increaseddue to _e p_ential
_r accessto the hazard area in the noah andwe_em

• . off-basequadm_ It is recommendedthat the Navy
addressthese issues ina m_ng _e RI Repo_

54. Section9.1.1.2, "It is like_ that bomh_e B-1 is the only Ioca_onwhere i Seeresponse_ Comme_ #2 above.
Page9-2 low conce_m_ons of ex_o_ves and pemh_rate e_st !

up to the de_h of 35 _et bgs." What is _is i
condu_on based on? If no other bodngs had
detec_onsof explosivesand pem_orate with de,h,

: • then _ is recommendedthat this suppo_ng d_a be
mentionedhere.

55. i Section9.1.2.3, i "Cum_a_ve incmme_ cancer dsks _r _tum offs_e Seeresponse_ Comme_ #4, above.

i Page9_ iIIWhatt°m_de_Sgmundw_erismea_P_en_al_by_ _ment__As_mixingm_d_gandp_en_NnearS_eb_deg_dati°n'"lprese_ed !n..are less due
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thisco_e_, _e _eme_ does not_lly explainthe

_her_a6fica_o_ause and e_ desc6bepm_ded_is recommended that i

56. Se_on 9.1.2.5, The _ta_ons _r the tables in _is summa_ am The _bles havebeen removed_om Se_on _Z1.5.
Page9-5 incormcL The _bles that shouldbe m_mnced are _ _w m_m backto Ta_es 6-2 and6-5.

Table9-1 andTable 9-2. Itis recommendedthatthis
error_ _rm_.

57. Section9.2, Under question 3 - does the contaminationextend Seeresponseto Comment#2 above.
Page 9-10 beyond 10 feet bgs - men,on is made of the one

Ioca_ondted in Comment54 above"which is likelyto
be the only _ca_on where contamina_onhas affected

i deepersoil. What isthis con_u_on basedon? If no
_ o_er bodngs had detec_ons of ex_o_ves and

i percNorattehis suppo_nW_thdatdaepthb,emen_onetdhen_ isherere.commendedthat

58. Sec_on9.2, Under question 5 - is surface-water runoff an Much of the FateandTranspo_discussionfocuses on
Page 9-10 exposure pathway - an answer of "yes" is g_en perc_orate. Becauseperch_ratewas notdete_ed in

"basedon observa_onsmadedudngthe winter2004- surfacewater sam_es, surfacewater is an _g_ficant
2005 season". Howeve_ within a number of pathwayforexposuretoperch_rat_ Howeve_other
d_cus_ons in Section 5 - Contaminant Fate and COPCs_dud_g arse_c andRDXwere detectedin
Transpo_ - this pathway for m_ration is discred_ed surfacewater sam_es andwere evaluatedin the dsk

i dUoef concetmo the lac_kthiOsf detectiOmnSed_.WhicOfhcontaminantpSo_onis thaet leveINSavy assessmentaeSxposure pathwaS_rfacewatfo err thoseconsti_enPtsr°_des a potentia(slection6).
• i

i suppo_ng regarding surface-water runoff as a
potential exposurepathway? It is recommendedthat
these d_crepandes be addressed.

59. Sec_on9.2.1, Once again, mentionis madeof the one Ioca_ondted See responseto Comment#2 above.
Page 9-11 in Comment 54 above "which is like_ to be the only

Ioca_on where co_amina_on has affe_ed deeper
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soir. What is _is condu_onbasedon? If no other
bodngshadd_ectionsof ex_os_es and pemh_rate
wi_ dep_, then it is recommendedthat this
suppo_ngdatabemen_onedhem.

60. Append_E Each of these figureshas a boxin the legendwith Thefigureshavebeenmodred to beconsiste_wi_
Figure2-1, solidlinesma_ng up all _ur sidesof the box. The p_h_e locationsshownonFigure2-3.
Figure2-3, & descriptionof these boxesis _mi_r on each of the
Figure2-5 figures and each roads as _llowE "l-acre gdd

s_e_ed _r in_u_ve _vestigationof all anoma_es
wi_in gdd_nly gddsshownwithsolidlinesrequired
to be intrusiv_ysam_ed _r MECF [Rgum2-1]; "l-
acre gdd s_e_ed _r i_ve investigationof all
anom_s within grid _nly gdds shownwi_ solid
lineswere intrusiv_ysainted forMEC_ [_gum 2-_;
and "l-acre gdds_e_ed _r i_B_ve investigationof
all anom_s withingdd _nly gddsshownwi_ solid
lineswere intrusiv_ysainted forMECF [_gum 2-_.
Camel inspectionof thethroe figuresreveals:1) no
gdd on Figure2-1 withall sidescon_ed of solid
lines,2) whatappeamto be fivegddson Rgure2-3
wi_ all sidescon_B_ed of solid_nes, and 3) only
onegddwhichhasall _ur sidesconstru_edof solid,
lines on Rgure 2-5. It is recommendedthat the
figures be m_ewed and reused as necessa_ to
consi_entlydisplaythe coEe_ numberof i_ve_ _ .
sam_ed gdd_ ,

61. Append_ E, Ph_ogmph 11-OE and OE S_ap has a 3_nch naval The i_m in the ph_ogmph hasbeen m_ab_ed as a
Attachme_ A, projectilew_ch isinco_ectlylabeledas a 3_nchnaval =3_nchnavalprojectil_as sugge_ed. _
Page8 round. Since it does not have a ca_ridge case !_

a_ached, it cannotby defini_onbe a 3dnch round. It _
is recommendedthat.thi_ ermneou__!abel_g be
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i " co_ected.

62. Append_ E, In Table C-1, the line labeled PH015 describes the Te_ has been modred to read "40mm casing (Bo_rs)"
A_achme_C, _em as a N0mm casing _OFERS)". The corm_ as sugge_ed.
Page 1 of 3 term is =Bo_m_ It is recommended that this

e_oneous labeling be co_e_ed.
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N_e: These responsesmay differ _htly from _ose di_db_ed in December 2005 due to vadous sectionand page number changes in the
docume_ _ am a msuR_ _e m_ew process.

SPECIFIC COMMENTS

1. Section2.1, Page 2-1 la_ paragraph rafem to a li_ of Field A _stingof the fieldchangereque_s hasbeen in_uded
Page2-1 ChangeReque_s approveddudngthe coumeof the inthe DraftFinalRI Repot.

remedi_ investigation.The li_ is m_ng fromthe
repot. Pleaseaddtheli_ to therepot.

2. The repo_ con_udeslhat the perch_rateplume at Theperch_rate_ume downgrad_ntfromS_e2 is
IRPS_e 2 mayhaveoriginatedfromIRP Site 1. The definedto appro_mate_6 pg/Lbyoff-S_on wells

_investigationat IRP S_e 2 may not define the 02NEW26and02NEW07. The Site2we_swill . .
downgra_ent e_ent cf the pem_orate _ume. The continueto be mo_red fo e_ablish downgrad_nt
Navy should propose add_on_ investigation at and perc_orate trends, fffuture sam_ing resu_sindicatea
below the mouth of Borrego Canyon to chara_edze _g_ficant increasein pem_ora_ downgrad_nt from
• e downgrad_nt toe of this con_mina_on. Site 2, or an ActionLevel is promu_ated at or be_w 6

pg/L,add_on_ sam_g may beproposed.

3. RDX was dete_ed at 7,380 ug/kg in bodng DP05 at The RDXconce_ra_ondete_ed at _cation DP05
1.5 feet below ground surface. This bodng lies exceedsthe EPAReg_n 9 Re_den_ PRGof 4A20
outside of the known areas of the EOD at this _te. ug/kg but is _gn_cantly less than the _du_d_ PRGof
The hodzont_ e_ent of this contaminationhas not 15,670pg/kg.

.__beendeterminedto__̂,thewe_ of _is bodng. The Navy The HumanHeath dsk c_cu_ted for RDX is

shOUlcUhara_edzeerOposth_e e_e_ntdd_Onof=th__contamination_.oil matdx sam_ing to in_gn_cant for the Re_dential, Industri_, and
S_e-

Spe_fic scenarios(DraftRI, Tables6-2 and6-4). • '
Add_on_l_ RDXwas notdete_ed at the Direr-Push
sam_e Ioca_onsimmediat_y a_acent to DP05(DP04
and DP16_ Therefore,_e _evated RDX
concentra_onhas been d_ineated andadd_on_ soil
sam_ing 1od_ineate thee_ent cf RDX in Ihea_eaof
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I I ! I DP05 _ n_ necessa_.
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N_e: Theseresponsesmay differ_htly fromthose di_dbu_d in December2005 due_ varioussec_onand page numberchangesinthe
docume_ _ am a msu_of the m_ew process.Re_mnces to responses_ comme_s dated11Janua_ 2006 on _e samesu_e_ by _e
samem_ewer am _so addedwhere ap_a_

GENERALCOMMENTS

1. The humanheath risk assessmentappearedto have Section6.2.2 Samp_ RepoRingLim_ Eva_atio_ has
been conduced in an organ_ed mannec HERD has i been reused to discuss the pos_e causes of the

' "m_norcommen_ pe_ng to the selection of lelevated repo_ng _m_ In add_on, Section 6.2.3.3
chemica_ of potentialconcern (COPECs)due to the i Eleva_d RepoRing Limits for Nondetect Value_ has
_evated repo_ng limi_ of some anal_es. Add_on_ i been reused to include a discussionof the cause of
_scus_on on the cause of these highly elevated the elevated repo_ng lim_s for the nondete_
repo_ng lim_sshould be prodded, and tabulateddata obsewa_ons.
should be presented to show the samples where
repo_ng limi_ exceededtw_e the ma_mumdete_ed
concentra_ons.

2. U_ess there was pdor agreement on the to_ Comment noted. Per Uni_d States En_ronment_
fa_om that will be applied in the risk assessmenLthe Protection Agency (EPA) Office of Solid Waste and i
risk es_mates should u_ze both EPA and C_-EPA Emergency Response (OSWER) Directive 9285.7-53 1
touchy favors. Naphth_ene is con_dered a (EPA 2003), the cu_ent _erarchy for human to_d_ i
carcinogen by C_-EPA, hence, naphtha_ne should valuesis: i

_ be _uded inthe riskes_mate_
i _er 1- EPA'sIRIS

i!_; i_{ Values_er2 (PPRTVs)-EPA's Pro_on_ Peer Renewed Toxi_.! _

i _! To_er3 VNues-Other To_ Values _uding C_-EPA }_,

i_ _! The Navywillcontinueto u_lizethe T_r 1 _RIS) va_es !i
_ _ where they._.__t__________.v_J_._.h__!___!_E _P___i
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Comme_ i Sectio_ Page
No. i No. Comme_ Response

i _ values in risk ca_u_tions _r comparisonI
_ purposes only. The _sul_ am discussed in the i
_ Unce_n_ sec_onof the Dra_ Final RI Repot. No i

, _med_l ac_on is p_nned to be conduced based on !
the use of _d_ valuesother than _ose from _er I. :i

:

_ See add_on_ _sponse to the 11 Janua_ 2006 i
: comme_ on thesamesu_e_.

'i!3" ,,,,_i'................... ,_ " --- - _ - -_-_-_---_- " _- --_section.in,udedMEcdskHERDassessme_,issuesde_ _inthe_rt°EPAalistmOrebutandofa_°_Ughcomme_s_ wOMFspe_ficPe_°nn_re_eWinc°mme_stheOf_miliarwi_the_l_wingMECa_Comme_ n_ed. ii

SPECIFICCOMMENTS

1. Pa_g_phPage 4-10_ 2_a . TheshouldlevelsrepO_ior_tePemhloratethe_teSpublicStateathea_hand18_derNandgoa132(pHG)ugLpr°_N°nNof6ThiSu_L_PO_acti°n_rsamNing_de_lC°mme_pro_NonNthatn_ed'occur_dinTheactiondiScussi°nlevels1999._atAS_ _suCh,arequ_edthePemhl°ratestate(18and _i_

_ pemN°rateaddthat the(OEHHA'PHG_r2004_pemh_rateC°nsequentl_wasexceededplease inand1999.32 u_L'The_SpectivelY)textdoesnota_ _°SeimNy_ we_ ineffe_the cu_ent PHG .i
i dudng _e sam_g conduced in November 1999. is either 18or32 ug/L.
} The exceedancewas obsewed in4 webs,nam_ 01-

'i_ MW201, 01-MW20_ 01-MW203. 01-MW204, 01- Subseque_to the u_liza_onof the Fede_lAction

i MW207,and 01-OGMW58 (OEHHA,LevN,_e 2005_St_eNotificatiOnTexthas beenLeVelof6modNedUg/LtoWaSindicateiSSUed

ii that pemh_rate alsoexceededthe cur_ State
_ No, cationLevelof6 u_L _ _e wel_, 01-MW201.
_i 01-MW207,and01-DGMW5_
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2. Se_on _ The an_cal data _r m_s from the _ation_de i Te_ has been modred _ m_r to Ta_e 4_3 when
Page_116 Groundwa_r Sam_ng am pmse_ed in Table 4_3, ' _scus_ng m_s in_a_on_de gmundw_

in_ead of Table4_2 thatwas dted in_e mpo_. i mon_odngmund_ andTable 4_4 when _scus_ng
i _er Iand _ III-A m_s sam_ing msu_s.

The resu_sof the RI _er I and _er III-A Gmundw_er _
sam_ing am in Table4_4 in_ead _ Ta_e 4_3.

3. Append_ G, The _n_es in TableG-2 indicated_at _e mpo_ng Comme_ noted. The Naw _ _ n= _u_
Table G-2, and limi_ of spedfic chem_s were not ev_u_ed due to suEog_e PRGsubs_tu_on_ __ _
Se_on 6.2.2 the absence of coEesponding PRGs. HERD _e_ unlessthose _emi_ amtheonly

recommends that the PRGs _r _uml_ _mgar _e_ detectedor_eyam_yd_e_ed
_e_ls be used in the d_a _u_. These _e_c_satthes_e. N_er_e_se_rSi_ 1.
consi__ _e _: _uml_ _mi_r _e_ may not be _mi_r in

• Use PRG _r di_tm_luene mi_um _r 2- _r _N__6_6ahave bee%_mi_scusse_r wNC_uN_Se_o_here am no _.6.5
amino, 4,_diN_u_e, 4-amin_ 2,6- _e_in _e Scmen_g _skA_essme_) of
d_tm_luene theDraftFinalRI Repot.

• UsePRG_r hexane_r 2-hexanone

• Use PRG __g_i_ _r Seeadd_on_ responsetothe 11Janua_ 2006
nap_h_ene _r _m_h_nap_h_ene comme_ on_e samesu_e_ :

• Use PRG _r acenap_hene _r

i i Us_g'_e__sepR_Cenap_h_en_Rjra_hmcenLr _r phena_hmn_yrene _r
• _HERD _commends _ _e_ls _out a_b_

PRGs be included in Ta_e G-2 and _e_d as not
ha_ng any available PRGs. This _11 pin, de a
compmhen_ve pm_ of the data and _11
_dli_ the peBpe_ve on the unce_n_ of the dsk
assessme_.
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4. i Section6.3.3, Please revise the section based on the preceding Commentnoted. Pleasesee responseto comment#3,
• i Page6-9 comment on the use of _ural_ _mi_r above.

compounds.
Seeadd_on_ responseto the 11 January2006

. comme_ on the same su_e_.

5. Section_ This sec_on cited EPA RAGS (EPA, 1989) for Ta_es G-3andG-4 presentthe ma_mumdete_ed
Elevated ' _sti_ing the exdu_on of an_es that had reposed concentrationsfor the 0 to 2 foot i_erval and the 0 to
Repo_ng Umits non-detects because the repo_ng limRs exceeded 10 foot intew_, respectiv_
for Nondete_ twice the ma_mumdete_ed concentra_on. Howeve_
Values Table G-2 shows a comparison of the range of When a chemicalwas both dete_ed and notdetected

repo_ng limRsfor each an_e to its corresponding insam_e med_, a proxyconcentrationof ½ the
re_den_ PRG, but does not show the ma_mum repo_ng limEwas as_gned whencalculatingexposure
dete_ed concen_ation_ Please pro_de a table point concentrations(such as _e 95 percentUCL). If
showing the ma_mum dete_ed concentra_ons and an an_e was notdete_ed in the sam_e med_, then
the range of repo_ng limit. If an anal_e was not it is not includedin the dsk assessment. The
dete_ed in all sam_es because Rs repo_ng limRis unce_nty assodatedwith not _du_ng these
higher than a scree_ng criterion, then the an_e nondetectchemicalsin the dsk assessmenthas been
should be included at one-haft the repo_ng lime discussedin the unce_n_section. Fu_her
(EPA, 1989_ Exdu_ng the an_e could dadfica_onhas beenadded.
underes_matethe dsk. The unce_nty assodated
with the use of one-haft the repo_ng limR can be The Indoor_r pathwayhas been evaluatedu_ng the
discussedin the unce_nty section. Johnsonand Effingermod_ (EPA2004) and resuRs

are presentedin the DraRFinalRI Repot.
HERD recommendsthat the selection of COPCs be
_ither redone or presented more _ead_ Ano_er See add_on_ responseto the 11January2006 . .
concern is the qualRative_atement that inhala_onof commenton thesame su_ect.
VOCs in indoor air is an _g_ficant pathwa_ HERD
recommends that this statement be supposed by
ev_uating the indoorair pathwa_

6. i Ta_es G-10to HERD notes that the dsk evalua_onpresented in this Commentnoted. Pleasesee responseto General
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. Comme_ Sectio_Page !
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G-13 mpo_ does not inco_orate the C_-mod_ed PRGs. Comme_#2, above.
Consequentl_ nap_h_ene was compared to the
noncarcinoge_c PRG rather than the C_-mod_ed
PRG based on the carcinogen_ effe_s of
nap_ha_n_ HERD recommends _ the Ca_
modred PRGs or _d_ values be included in _e
screeningdsk evalua_on.

7. SQL_u_, HERD disagrees_th the asse_on that if a chem_ The intentof the discussionof unce_n_es asso_ated
Page6_5 is not d_e_ed becausethe mpo_ng limi_ (RLs) _ thesarape qua_ limitistoincludeb_h

exceedthe PRGs,_ is possiblethat thesechem_s sidesof _e issue:_) _ _e chemicalcouldbe
am not pmse_. The _ev_ed RLs couldbe dueto pmse_ b_ isnotseenbecausethean_l mpo_ng
matdxi_e_m_ or dueto diluUonof the sarape limitis_o _gh _ _) _ _e chem_ isn_ pmse_
_e of elevatedchem_ conce_m_ons. HERD even_oughthean_l mpo_nglimitis elevated.
recommendsthatthis_eme_ be deletedbecause _o _des of thea_ume_ am (1) a chem_alhasbeen

i ex_u_on of chem_s _th RLshigherthani_ PRG m_sedbecause_e sarape quan_ lim_wastoo

i would p_e_N_ undemNim_e the 6sk. und_esgm_e_ghand _em_ng_e_a_)_e chemic_sk c°ul_ot pmse_ and

i th_he ds_eV_e_s_m_e_Thes_amp_ q__oi_s ar_mi_ade_ __oesnot a_
e_ng _ Them_m, Se_on _ Unce_ain_esin
the S_ _QL E_ d_s_ does notrequire
m_on.

8. Se_on 8, HERD deem to EPA and OMF _r m_or _mme_s The m_mnce to 4.1 acres in the So,hem EODRange i
Mun_ons and on the MEC risk assessmenL Sin_ g_d_es and4.1 acres in the No_hernEOD Rangewas in ermc _
Ex_o_ves of pedagog to the MEC dsk assessme_ am _11 The no,hem andso,hem rangesam appm_m_y _
Concern(MEC) ev_ng, HERDwouldlike to li_ some concem_ 17acres each. _ has been modred to indicatethis.
_sk
Assessme_ Se_on 1.4.2.1 _ates th_ the No,hem EOD Range The gdd sy_em was usedto _li_ geophy_c_

has an area of 4.1 acres and the Sou_em EOD a_s. It is n_ed _at some of the12 gddsdo not
_ Range has an a_a of 4.1 ac_s. Hence, ff the co_espondto onesquareacre. Add_ona_
i No,hem and southern _n___________gdds.
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i acre gdds, it is unclear why there was a total of nine Therefore only 9 gdds were s_e_ed for int_ve
i _gdds. Figure 1-4 shows more _an 9 gdds sam_

_ _ i superimposed over the No_hern and Southern EOD

_ !_ ii_ .. _.Please._cladS.__.._...._ .._._.._.____._Ranges.

i9. Page 9-5secti°n 9.1.2.5, ofthePleaSehumanC°_e_heal_the tabledskes_mates,number sh°winglnsteadaofSUmmar_TaNesTe_The tables havebeennow rele_ back to TaNesrem°ved 6-2fr°mandSecti°n6-5.9.2.1.5.
8-1 and 8-2 c_ed in the te_, the corre_ citation should
be Tab_ 9-1 and 9-2.
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Note: Theseresponsesmaydiffer sl_ht_ fromthose d_tdbuted in December2005due to vadoussectionandpage numberchanges_ the
documentthatare a resuRof the renew process.

SPECIFICCOMMENTS

1. Section3.1, The paragraph _enti_es the nearest mu_dp_ Text hasbeenaddedto Section3.1thatdiscussesthe
Page3-1, Land ddn_ngwatersourcewellsten milesdowngrad_ntof upcomingdes_ter projectandthedi_ancebetween
UseandNatur_ IRPSite 1. TheNavyis awareof thescheduleforthe i SRe1 andassodatedextractionw_l_
Resoume_ completionof the Irvine Ranch Water District'!!
Second desaRerproject. The desaRerproje_ will resultin i
Paragraph mu_dp_ supply wells closer than 10 milesi

downgrad_nt. This fa_ should be stated and i
discussedintherepoA.

2. Page4_3, The petr_eum corrective action program cleanup Comme_n_ed. The p_m_um hydreca_on-
PhaseII RI _er levels_r p_m_um hydreca_onsinsurfacesoilsam co_amin_ed s_l iscoqocatedwithnap_ha_n_
II S_I Sam_ing 100 pa_sp_ mi_on(PPM) _r gasolinerange,1,000 benzene,andsomepemhlorateinsoiland,as such,
andAna_s ppm_r d_s_ range,anda si_ spedficd_ermination _11beeva_ed in_e Fea_i_ Study.

_r waste oil range. These _eanup levels are
apprepd_e_r IRPS_e1.

3. Ta_e_22, Please indicate wh_her the anal_ical m_hod The Co_ra_Laborato_ Pregram(CLP)me_od used
Page4_9, in_uded and reposed m_ybdenum conce_rat_ns, toan_yze _e sam_es doesn_ _c_ _dude

i Mi_mum and and pre_de us with all of the data pe_ng to the m_ybdenum. The li_ of23 m_s analyzeddudng_e
! Ma_mum reposedvalues. PhaseII RI,which doesnot in_ude m_ybdenum,
_ Conce_rations receded regul_o_ concu_encedudng_e

• i °_alDs_e_ed ' devN°pme_w°fhichwasfinalizetdhe Si[_eNovembetrPhaseI_00R11Wo.• Plan, : •

i 4. Page4-109, The S_ Depa_me_ of Heal_ Sewices has Te_in _e Draft _n_ RI uses_e _rm =Ddn_ngW_er
! Vedfica_onof refaced the term "action lev_" wi_ "Ddn_ng W_er
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! NoC.°mme_ i NoS.ecti°_ Page i Comme_ Response

_ } SeconPedraN°rate' ' pemh_ratNe°_fica_°n _Level0.2006m_g_mTshe n°tifiCa_p°neri_e_ weleVeuIsethf_r NotificationLeve_ assugge_ed. !

i Pa_g_ph notificatipeo evelas the gmundw_er cleanupgoal _r i

5. Section4.6.8, To suppo_ your finding that Site 1 is not impacting Comme_ n_ed. The downg_die_ samNewas
Page4-125, downgmdie_ surfacew_ers, we _commend _ you c_ed wi_in _e boundariesof Si_ 1. Surface
M_s diffe_nti_e between m_als d_e_ed in surface w_er e_ng S_e 1 on_ occu_ inexception_w_

wate_ wi_in _e si_, or assoda_d wi_ _e pond, seasonssuch as _e Winterof 2004_00_ The
and d_ections at _e downg_d_ sam_ing point, surfacewater sam_e analysiswas conduced per
For surface water flows in the San Diego Creek Sec_on_3_.1 ofthe FinalPhaseII RIWork Plan.

i w_e_heda'pplicableinWaedd_ohnaVetothV_d°UNSa_on_ldtedRaecommendethd_ a_ A comparisonto the vadousapN_aNe w_er qual_y

LoadV)aluesT.o_cWsater_rUNiRtYulTeheseYdime_¢ris,_da_:d_d_a_Udea:n_U_en_O,_MDLBSasianqUa_ila(n_O_ainridSk-baSeo_Nectives_._csM;a_muSmC_eninGgNi_omiDaai_ summadzeCddtedahasbee_nsection_a8.ddedtoTaNe 4_7 and is
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Comme_ Section/Page
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N_e: Theseresponsesmay d_er slightlyfrom _ose d_b_ed in December2005dueto vadous sectionand pagenumberchanges_ _e
docume_ _ am a msuRof _e renew and m_on pmces_ Re_mnces _ responses_ comme_s d_ed 23 Janua_ 2006 on the same
su_e_ by _e same m_ewer am a_o addedwhereap_a_

SPECIFICCOMMENTS

1. Section5.1.3 On Page 5-5, it is _ed that a pem_orate The BAF of 282developedby Bl_on et al., 2001is
b_accum_a_on _or (BAF) _r soil to pla_s of 9000 co_ect and is the valueused in dsk calcula_ons. The
was u_lized and ddves _e _od chain dsk i e_or in the text on Page5-5 has been mod_edto
assessme_. HoweveqA_achments H 4-1 and H 4-2 ! m_nce the app_pda_ v_ue.
show that _e BAF used in the calcu_ons was 282. i
_ease dad_ _is disc_pancy, i

2. Append_ H, It is _ated that fu_ wetland delinea_onwould be The Navy i_e_reted _e in_nt of _e June4, 2003
Section2.1.1.3 conduced acco_ing to the U.S. Army Co_s of memorandumas_affirming_e need_radd_on_

' Eng_ee_ m_hodo_g_ As per _e Fish and Game _og_ suweys and _e imp_us _r performing
Commis_on Wetlands Policy (1987, see protocolsuwey _r _e Rive_e fai_ shrimp_ _e
http://www.fq&ca.go_m_p4m_&_m_DEPARTME epheme_l pond_ SRe1. F_m _e _sults cf _

, NT), DFG has _und the U.S. Fish and Wildlife _udy, the Navyacknowledges_e p_sence of a
Sewice (U.S. FWS) wetland defini_on and mbu_ Rive_ide_i_shdmp population.
das_flcation sy_em _ be _e "mo_ _og_ valid
of those defin_ons and das_fication sy_ems i In add_on, atthe reque_ of_e U_d StatesFishand

i _c°mmendeSmNoyePd_sently wheUn_lizetdha_eatitngh[neC_if°m_u_'S_e_andFswS a_efin_°snitDeFG'OSP1.RbAesi whicdh_e_edW.i_lifen_e_iCea'_hmp°geNchaza_°uTShis _rmationS,edime_ samNin_gcomNnatiCon°nS_ue_sweWreaSPed°rmwied_ in
• : i " _ed in our June 4, 2003 memo_ndum, addit_n_ hi_odcal ElTo_ Station-w_esu_eys, _deemed to

i _og_ suweys may be needed to establish the be suffi_e_to dose this issue.

_m_pht_senbcee impa_eOdr absen_.eyanOyfspedpNmposeSdtatUreSmedSialPedeaSctiontshat Howeve_ffdeemed necessa_, the epheme_l pond
_ Si_ 1. will be ev_u_ed in _e co_e_ of wetlanddefinit_n

anddelineation,and_e Navywill coordin_e wi_ _e
app_pd_e agendes as pa_of theARAR _entification
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i processpdortoany proposedresponseactions.

3. Append_H, Pleasepro_dea ration_eforwhyinhalationexposure The compete_atement inSection2.1.6 explainsthat
Section_1_ to subsudacevola_leorga_cs by burrowinganimus inhala_onexposurefa_om forwi_life arenotavailable

isan in_gn_cantpathwa_ inthe I_era_re. Therefore,a quantitativeestimateof
exposuretoVOCs inburrowairforbu_owinganimals
issu_e_ to a highdegreeof unce_n_. Howeve_
qual_atively,theexposureis expe_edtobe
in_g_ficantcomparedto exposureby ingestion
pathways._er Iscreening_entified4 VOCsas
COPCsbasedoningestionpathways.

Seeadd_OnNcomment on theresp°nse t°samesuNe_,the 23 January2006 !

4. Append_H, It isnot_ear whyplantands_l inve_ebratescreening S_I scree_ngv_ues fromCCME,2003 basedon
Section_1.8.3 benchmarksfor manyorga_cs were not developed, protectionofagriculturalusesofs_l havebeenusedto
andSection at leastfor a qualitativeevalua_onof risk. Plantand screenBTEXcompoundsinsoil.Gu_es
2.2.2.4 soil inve_ebrate to,city data, renewed by the specifical_forplan_and s_linve_ebrateshavenot

Canad_n Coundl of Mi_em of the En_ronment beenpu_hed.
(CCME, 1999), are av_e for benzene, toluene,
eth_benzene,and x_ene. The literatureshouldbe i The I_era_rehasbeenrenewedto identi_plant
renewed to identi_ plant and/or s_l inve_ebratei and/ors_l inve_ebrateto_ valuesforex_os_e_

i to_ values for explosivesand perc_orate (e.g., perch_rate,andPAHs.

i TalmadgeRoNdoux etetal.,al_2003;1999;U.s.RONdOUXEPA,2002).etal.,Plant2002;andTalmageet al., 1999:
' soil inve_ebrate benchmarks are av_e for

p_ycy_ aromatic hydrocarbons (PAHs; e.g., 2A,6-TNT 30 mg/kgfor_an_
Sverd_p et al., 2001; Sverdrup et al., 2002; Sve_rup :
et al., 2003). This was pre_ou_y reque_ed in the _i 2-ADNT 80 mg/kgfor _ants
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June4, 2003 DFG-OSPRmemo_ndum.
RDX 100m_kg _r #an_

i Ro_doux_ al., 2002

i 2,4,6_NT _ m_g _r __
i.

i RDX 46.7 m_kg _r ea_hworm

i HMX. 15.6m_kg _ _wo_

Jensen andSve_p, (2003) developeda direct
contactsoil cdtedonof 25 m_kg _r _e sum of 8
PAHs,b_ n_ _r _dMdu_ PAHs. As such,_e values
p_ded in that_nce are con_de_d not
app_pd_e _r use_ S_e 1.

Seeadd_on_ _sponse _ the 23 Janua_ 2006
comme_ on _e same su_e_.

5. Append_ H, A reproductive endp_nt was se_ed for the Ecologicaldskshould be basedon endp_nts thatare
A_achmentH5- mamm_n benzeneto_d_ referencevalue(TRV;26 ec_og_ relevantsuchas "reducedgrowth,
1, Benzene mg/kg/d). Other adverse effe_s, such as imp_red reproductionor increasedmo_ality"(EPA,

immunologicaland hemat_ogical effe_s, have been 199_ EcologicalRiskAssessment Guidancefor
reposed at values below the s_e_ed referencedose Supeffund:Processfor Des_n_g andConducting
(e.g., _ucope_a at 7 mg/kg/d _y Wolf et. AI., 1956; Ecologic_ Risk Assessmen_- _tedm Final ,Pg 1-9).

• _ ATSDR, 1997), as pre_ou_y stated in my June 4, Al_ough physiologicalor beha_oral or other to_ci_ o .
i 2003 memorandum. Risk managersshou_ be aware endp_nts may be ec_og_ impo_antin somecases
_ that _e s_e_ed value does not represe_ a no- for somespe_es, these endp_nts are not general_

effe_s concen_a_on for all endp_nts. HoweveG usedto assessdsktospedes populationsunlessno
benzenedoesnot appearto be a _gn_cant dsk ddver other endp_nts are av_
at Site 1.

Seeadd_on_ resp____to th_._._a__ry__q0_ ..........
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commenton_e samesu_ect, i

6. : Append_ H, i The s_e_ed TRV (136 mg/kg/d),based on the study The TRV for eth_benzenehas been a_u_ed as
AttachmentH5- ! by W_f et al. (1956)should bea_u_ed to 97 mg/kg/d suggested.
1, Eth_benzene i to account for the fact that the study dosed the

a_m_s 5 days per week insteadof 7 days per week,
as pre_ou_y notedin my June4, 2003memorandum.
This dedva_onis consistentwith the reference dose
developedby the Integrated Risk Informa_onSy_em
ORIS;h_//toxnet._m._h_ov).

7. Append_ H, The sele_ed NOAL (10 mg/kg/d) is based on chro_c The Navyrenewedthe two studies. N_ther _udy
AttachmentH5- hepatic effe_s and anem_ observed in mice. DFG- examinedan ec_og_al_ relevantendp_nt because
1, 2, 4, 6- OSPR recommends that the mamm_n TRV (0.3 they use _olo_cal or phys_g_al endp_nts instead
TdnRrot_uene mg/kg/d),s_e_ed by the U.S. Army Centerfor Health of reproduction,dev_opment or surv_ endp_nt_
(TNT). Promo_onand Preventative Medidne (USACHPPM; Howeve_the mousestudy be_er represen_the small

Johnson and McAtee,2000), be utilized. The value mammalspedes _kelyto be exposedat thesRe
representsa 10% response level for decreasedbody (rodents)comparedto the dog _ud_ The NOALof 10
weight and anem_ in dogs. The IReraturereview by mg/kg/d basedon a rodentstudyhas been ret_ned.
Johnsonand McAteeindicatesthat dogsand ratsare
more sens_ve to the effects of TNT, compared to See add_on_ responseto the 23 January2006
mice. Therefore, the proposed value may not be commenton the samesu_ect.
protective of all mamm_n wildlife. DFG-OSPR
recommends that hazard quotients should be
recalculatedas dsk condu_ons maychange.

8. Append_ H, The se_ed no-observed adverse effect level The _udys_e_ed (NOAEL3.9 mg/kg/d)wasthe
A_achmentH5- (NOAE_ 3.9 mg/kg/d) is based on chronic effectson lowest chron_ dose thatproducedecological_ relevant
1,2, 4 body weight in rats. The review by ATSDR (1998) adverse effe_s (morality) in a spedes (rat) that is a
DinRrotoluene ind_ates that DNT produced anemia and effe_s on good surrogatefor the sm_l mammas lik_y to be
(DNT) the te_es in rats at doses at or below th_ level, foundat the sRe. The rat mo_ity studybest

Methemog_nem_ and atax_ in dogswas observed representstheexposuresat the site.
......................................... at_a lower do_e (NOAEL= 0,2 mg/kg/d_ This
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c_mp_un__eve_pme__c_mmendtshheem_N6nev_pmeo_no___ha_m__ab_eospfmducTeaRVnem_m.inima_e_emd_hem_g_No__d_riesT_he_e'vet_hbeybflrmuNTSsDDRFG-OSP_Radinutiglized'°:n_i_ria I,a_Pmductid_noeasnemiTahlhes_eb.eaglneo_ndpN_innaecessadlStyUdaYndsuNivab_y EllireSp_seCa_nineo"fsmNe it al'_h2e979th'_ __meammaNnem_iabased°enndp_po_pulationthse
chmN_du_on oral NOAEL _alue of 0.2 m_kg in
dogs. This value may also be used_r 2, 6-DANT.

See add_on_responseto_e 23 Janua_ 2006DFG-OSPR recommends _ haza_ quotie_s
comme_on_e samesu_e_.shou_ be mc_cu_d as dsk condu_ons may

change.

9. Append_H, SinceTNT wass_e_ed as a su_og_e _r ADN% the TheUSACHPPMWildlifeTo_d_ Assessme__r 2-
A_achme_ H5- TRV shouldbe reused to 0.3 m_k_d. _m_ Amino_,6-_nitrot_ueneand4-Aminm2,6-
1,2-Amino,4,6- _e NOAELs_eGed byUSACHPPM_000) _r ADNT _nffmt_uene wasm_ased infinal_rm December
Din_uene of 9 m_k_d may beutilized. 2001andrecommendsa NOAEL_r Mamm_
(ADNT) ingestionexposureof9.0 m_k_d. ThisTRV hasbeen

usedin_e DraftFinalRI documenL

10. Append_ H, DFG-OSPR recommends_ _e mamm_n TRV The two_ud_s appe_ _ b_h be appmpd_e _
A_achme_ H5- _.73 m_k_d) se_ed byUSACHPPM(Salve et al., mpmse_ si_ exposurescenarios.TheSaliceetal.,
1, Hexahydro- 2001) be u_lized instead of the listed TRV (7.72 2001_udy hasbeenusedbecauseitisthemorn
1,3,5-tdn_ro- m_kg_ The USACHPPMvaluempmse_s a 10% consewative.
1,3,5_da_ne responselevel_r growthina chmn__udy _ m_.
(RDX) DFG-OSPR recommends _ haza_ qu_n_

shou_ be mcalcul_ed as dsk condu_ons may
' change. = "

11. Append_H, DFG-OSPRrecommends_ _e mamm_n TRV (1 Thetwo_ud_s werem_ewedand_e T_mage
A_achme_ H_ m_kg_) s_e_ed by USACHPPM_001) be u_lized NOAEL_r subchm_cexposurewasa_u_ed. A
1, O_ahydro- instead of the I_ted TRV _3.1 m_kg_). The m_sed NOAELvalueof 3 m_kg_ay hasbeenusedin
1,3,5,_ USACHPPM value is an estim_ed NOAEL _r _e DraftFinalRI Repo_ Thembbitisless
_tmn_ mo_iW in mb_. This comme_ _plies _ _e mpmse_ative_e s_e_esp_se_ _e _ _an
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i 1,3,5,7- a_an TRV _r HMX which u_l_es _e mamm_n i the mouseandwas notused. =

i! (HMX)t_mz°_ne shouldTRV" DFG'OSPRbe_ca_ed_C°mmendSasdskthatcon_uNonshazardqu°tie_Smayi! Seeadd_on_ _sponse _ _e 23 Janua_ 2006 _
change. ! comme_ on _e same su_e_. =

12. Append_ H, Someof _e se_ed mammN TRVs a_ higher _an TRVsare s_e_ed basedona hie_mhy of soumes.
At_chment H5- those recommended by the _o_c_ Techn_ The pdma_soume _ _e EPAEco SSL docume_ as
1, Inorganics Ad_so_ Group(BTAG_ These includeamenic (1.04 m_sed in2005. Thesevaluesare _orougHy peer

vs 0.32 m_k_d), cadmium _.77 vs 0.06 m_k_d), m_ewed anddevelopedspedfic_ _r use inwildlife
cobalt _.33 vs 1.2 m_k_d_ and lead _.7 vs. 1 _od chain mod_s. For chemica_ _c_ng TRVs in
m_kg_). DFG-ORPRrecommendsal_m_e hazard EPA2005,_e NavyBTAGdocume_ (EFAW1998)is
quotie_ ca_u_tions be prodded_r these ino_a_cs usedas the TRVsource. Any chem_ TRVsnot

: . th_ u_lizethe BTAG-mcommendedTRVs. theC°ntainedopen_co_gy literature,inEPA2005 orEFAW 1998iso_a_ed from _i

i Seeadd_on_ responseto the23 Janua_ 2006
i comme_ onthesamesu_ect.

Append_H, A value of 0.3 m_kg_ is s_e_ed as the mamm_ Theendp_ is reflectiveof pem_orate'smecha_sm i
13.

A_achme_ H5- TRV _r reproductiveeffe_s in rats. This is of action,but doesn_mpmse_an ec_og_ i

1, Pem_om_ mammN_nU.S._gn_cantlYEPA_002)rece_o_.highertothanevaluateu.s._eEPsTRVecologicalsNe_edmCommendedimpa_SaNOAELbYtoUSACHPPMpemhl°rate_citymleva_endpN_.s_e_edaAdatareCentNOAEL.basedbYec_o_c_ogi_seValua_onofe_stingTRvatof 0.64 !
_.001 m_kg_), basedon peculations in_ymid and m_k_day _r mammas_r useineco_g_ dsk
p_ui_ hormones, _d _op_h_og_ and assessme_s.TheTRV of0.64 m_k_day hasbeen

_ " changes in brainmo_hom_ in rat dams and pups. adored.
This endpoint is _flective of pe_horat_s mechan_m _
of a_n. DFG-ORPrecommendsthat the U.S. EPA Det_ls of the USACHPPMev_uation am includedin a
TRV be u_lized in revised haza_ quotie_ Tech_cal Memomndumas Attachment 1 tothis RTC.
ca_u_tions. _

............................................................................................. See add_on_ _sponsetothe23 Janua_ 2006 i
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_mm_t on _e samesu_e_.

14. Append_ H, Johnson and M_ee _000) dMded _e s_e_ed I_empedfic unce_y_ors am not _ally used
_hme_ H _ a_an NOAEL _ mg_g_) by an unce_n_ _or _ in e_l_i_l dsk assessme_s. Since_ey am n_
4, 2,4,6- 100 to account _r the i_empedfic vada_on and to used_r _her chem_a_ con_dered in the
_m_ a_u_ the subchm_c NOAEL to a chronic NOAEL assessme_, _ey haven_ been app_edin this _se.
_NT) DFG-OSPR m_mm_ th_ the avian T_ _.07 The Na_ con_dem a 9_day _udy _ _e quagas a

m_kg_ sele_ed by the USACHPPM_ohnson and chm_c exposure. Themes, no subchmn__ chmn_ '
M_ee, 2000_ be u_l_ed. This mcommenda_on a_u_me_is necessa_.
also applies to _e_ where TNT was used as a
su_g_e O.e.,ADNT_ DFG-OSPRm_mm_ that See add_on_ response_ _e 23 Janua_ 2006
haza_ qu_e_s should be m_u_ as dsk comme_ on the same su_e_.
con_us_ns maychange.

15. Append_ H, The li_ed avian R_ _.7 m_k_d) is dedved _m a The _ has beenmodred to mfle_ _ quailegg
_h_ H 5- mamm_ T_. _ugh it is p_e_, it is unclear pmdu_on is a mornappmpd_e _ The dose
4, RDX why the a_an TRV recommended by USACHPPM of 8.14 m_k_d has beenused.

(Salve et al., 2001) was not u_ed. They
recommenda benchma_ doseof 8.14 m_kg_ based
on _g pm_ in quail.

16. Append_ H, Some of the s_e_ed a_an TR_ am higher than See response_ Comme_#12, above.
A_achme_ H 5- those recommended by the B_G. These include
4, Ino_ani_ cadmium (1.47 vs. 0.08 m_k_d) and lead (1.63 vs

0.014 m_k_d). We m_mme_ al_m_e hazard
qu_e_ calcula_ons_r _e _o_a_.

17. i _h__ppendNH, H i an_he °___u_s Pa_°_lizedc°effi_e_o_ne__) value_ei _N_me__s Nt_4-3_nces have been added to new i

4-1 and H 4-2 ! pm_de_hecked_m_de_a_um___Th_hatth_hem_nce_°_ble__________y_______°wherj_hat_e_N_N__ul__ta_onsshoul_h°ul_ayb__e i BAFvalue_e_ Zl_?ha_a_bee_ase_Pd_e_nchem_Oindi_ _once_m_on_he!
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withthe odginalreferences.It wouldalsobe he_l to forTier Iand95 percentUCLsoilconcentrationsin
footnotehowthedifferentvaluesweres_e_ed for_e _er I1.
different_ersand_eps inthedskassessme_.

Thea_orithmsforBAFsare allpresentedinEPA
2005,buthavebeenaddedto AppendkH,Section
2.1.5.5in_e Draft RnalRI Repot.

18. AppendkH, DFG-OSPRwou_ liketo seea ho_spotev_uationfor Where_w frequencychemicalsare notlikelyto
. Section3.4.3.1 those chem_s that were dete_ed in less than five consti_te a _gn_cant exposureto eco_cal

percent of the s_l sam_e_ pdor to their elimination receptorsin the en_ronment, they havebeen
as contamina_s of poten_al ecological concern _im_ated. Chemica_ detectedin lessthan 5 perce_
(COPEC_ S_n_cant dsks from hoFspots may be of _e sam_es were ev_ua_d to determinefftheir
con_dered for remediation, depending on the v_ueswere greaterthan three_mes_e ap_a_e
sen_ of the ha_t and the degree for potential cd_da. Because_e concen_ationswere less than
exposure (e.g., sam_e de,h). Spatial map_ng of _ree _mesthe appl_a_e ec_ogical screeningcd_da,
hazard quotient exceedancesfor all COPECs would noneof the chemicalsdetected in less than 5 percent
greatly assist in ev_uating the overall _gn_cance of of _e sam_es _d_ated a "hot spot". Therefore,
eco_g_ risks at Si_ 1. spatialmap_ng of the exceedencesis not deemed

necessaryand has not beenperformed,and no

! mod_cationto the texthavebeenmade.
Seeadd_on_ responseto _e 23 January 2006
commenton the same su_ect.
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Sfl_ of pe_orat_ have _gh _b_ _ nomaqueous and aqueo_ environmen_ (EPA 20C2;
Table 1). Al_ough no _c _rmation on de_adation rat_ _fl_lNe_ w_ _c_ed _ _e
litem_re, _c pe_e mpo_ed_ _n _ersi_ _ surfa_ w_ and _oundwater _r m_e _an a
decade (Callahan and Spmng_ 1998_ T_s is becau_ of _e _gh _netic barrier _r perforate to
react with o_er con_ime_s _ water (Cfllahan and Sprenger 199_. Pe_om_ salts, although
mlative_ _, am powerful oxidants when concenwated, h is _r t_s m_on _ ammo_um and
_h_ pe_e sfl_ am _ed _ _cket p_pellants, firewo_ and munitions. Perforates are _
_em _ _fl_s _ were made wi_ C_an s_. Them is _cm_g e_den_ _ _w
levds of perforCe s_ may occ_ naturally (ATSD_ 2005).

_ w_er, pe__ will rapidly _o_e and _mpletely _sso_ate into _e perforate a_cn and
• e co_e_on_ng catiom The cations of _e solid perforate sfl_ fi_ed above am natural_
occurring and ubiquitous _ _e envi_nment. R is _e perforate anon _ _ m_o_le _r _e
p_enti_ adhere effects _ _o_cfl m_s. _ _e mmfind_ oflhis document, pe_orat_ will
be _ed _ m_r _ _e _1_ sal_ and perforate a_on Or simp_ pe_oratO will be _ed _ m_r _
• e an_c _i_ _ is monRomd _ the envi_nment.

In so_s, perforate _ns do not _nd wall to soil partic_s and are easi_ leached t_ough soil by
_ffi_ating wate_ The perforate ions Ond associated cationO tend to accumulate _. _e saturated
zone and move with the _oundwater flow. Pe_om_ may flso be _ached _to surface water
bo_es _mctly _a _rfa_ w_ runoff _ by _h_ge of co_am_ed groundwater _ _e _rface
and be carried far from _dr _. The detection of _e perforate a_on _r _om Rs so_ce of
production and use may seem to be _ odds wi_ _e exp_sNe m_tivi_ of the so_d perforate
sfl_. Th_ _ becau_ pe_orat_ have a h_e ene_etic barfi_ _ m_t be ov_come beam _ey
be_n matting an_ _em_re, _ey am mlative_ _ _ modem_ temperatures. Momove_ _
aqueo_ _ticns of _e p_ch_rate salts, typicfl of _e _und _ _e environment, have flmo_ no

_-_ oxidiz_g pow_ (ATSD_ 2005).

Al_ough expefime_ s_ de_iling _e enfimnmen_l _ of pe_omt_ _e lim_e_ _e
currem c_ns¢n_s _cm_ _m _ey are p_sistent. Laboratow sm_ _cme _m perforate
unde_o_ biodegmdation by a wide varieU of micmo_anisms under an_mbE con_fio_. Them is
also a _owing Eody of efidence _ _e perforate anon may be indued _ ch_fide by _ants.

The perforate a_on _ _g_y mo_ _ w_ _fl and _ is exp_d _ u_m_dy pa_on _ surfa_
w_ and _oundwate_ On dry soil R _ immobile. R will not volatilize _ _e atmo_here, fl_ough
pe_orat_ may be pm_ _ win_bome dusts, especially ne_ hazardo_ w_ fi_s. Few s_es
were _cated _ _u_ b_cumulation of perforates. B_ed on exi_ng d_ b_concen_ation
of perforate has been detected _ _ants, mammals, amphibians, fis_ and _s ne_ sRes of
knowncomam_ation.

Al_ough perforate is not _tive_ _anspo_ed _ross cell membranes, R has been _und at e_v_ed
concen_afions _ some ph_s, _pe_fl_ _ areas of _gh evapo_a_rat_n such as the dese_
_uthwest of _e U_d S_s. Appam_ _e pe_e _ am _ken i_o _e _a_ p_sNe_
wi_ _e uptake of w_er and are moved _to the _aves wi_ the flow of wate_ As water _ _st to
evapo_anspimtion the perchlorate apparently accumulates _ the Eaves. The av_hbE data set is not
y_ _ffi_e_ _ pm_ wh_h _ants _e capable of accumulating an_or mdudng perforate
(ATSDR2005

Key physic_chemicfl pmpe_ of _e t_ee mo_ common perforate salts, _tim_ed ufing E_
2000 Softw_e _evdoped by the U_ted States Envimnmentfl Pm_cfion Agency _PA]), _e
prodded _ Table 1. B_au_ _e t_ perforate sal_ _e e_m_ed _ have _w vap_ _s_

_- _.96 x 10_ to 4.34 x lff _8mm Hg at 25 °C; _PA 2000]_ pa_itioning to _r will be _mi_d.
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Addition_ly, _1 a_ _g_y solub_ _ w_er (0.15 x 1_ to 21 x 105mg/L _ 25 °C) and have been
_ identified_ both surfaceand groundwate_

Table 1. Summa_ of Phys_-Chem_ Prope_es of P_ch_r_e

C_ns A_o_a_d _ Pe_om_ Anon

Phy_l Property N_I_) N_O_) _O_)

CASNm 7790-98-9 7601-89-0 7778-_

Peme_ P_c_om_ _n _We_ _7% 81_2% 71.8%

Mdec_ we_M 117A9 122_4 138._

C_or WhRe WhRe Whffe

P_I s_te CW_e s_ C_stalline s_ Powder

Me_ng poi_" 266.8 °C 30_6 °C 302_ °C

B_ng p_" 61_0 °C 69_7 °C 69_7 °C

Odor Nodata Ododess Ododess

Solu_ _ water_ 25°C (m_ ° 2.0 xl_ 21x 1_ _15 x 1_

Padit_n_effi_ ":

Log Ko, -5._ -_ 18 -7.18

LogI_ 1_85 1.687 1.687

_t_e_Stant _ 25°C 2_ 1_ _ _15 1_ _ _17 1_ _
X X X

Vap_ pm_um _ 25 °C (mm Hg)" 4._ x 1_ _ 1A7 x 10_ _96 x 10"_

_ Convem_n_o_ 11m_m_=ppm= 4.80_208ppmm_m_11m_m_=ppm= 5_020ppmm_m_ 11m_ m_=ppm= 5_6_177ppmm_m_
_alues e_im_ed u_ng EPAEPISoftware(EPA2000)

2.2.2 To.city of Perc_om_

The p_mary targ_ of the perchlorate anion (pe_orat_ _ ve_ebrates such as birds and mammas is
the thyro_ Oan& Pe_o_ inhibits _e _anspoa of _de (I-) _om _e b_od _to _e _yroid
foH_ cells. The inh_ition is _ought to be accomplishedby perforate comp_itive_ _oc_ng
io_de _n_ng to a carrie_ or so_um/iodide sympo_er (NIS), w_ch c_flyzes the sim_neous
_ans_r of Na+ and I- across _e basd_eml membrane of _yro_ foH_ ceils. Pe_om_
inh_ition of _e NIS can limk _e av_labili_ of _de needed for the production of _e thyro_
hormones thyroxine(T4) and triiodo_yro_ne (T3L w_ch _ turn, may affe_ _e ci_g _ve_
of T4 and T3. All to_c effects of perforce on the thyr_d hormone sy_em derive _ctly or
secondari_ _om _e _bition of the NIS. The competitive _h_ition is comp_ _v_s_. If
perforate exposure_ _move_ the perforate is _st _om _e thyro_ and _e _oc_ng effect on
• e _ne b_ng s_e is _ (ATSDR, 2005_

A compone_ of ec_ooc_ risk asse_me_ _ _anslat_g effects on the thyro_ and circling
thyroid hormones _to eco_ocally relevant endp_ms such as surveY, growth and _production.
Measurab_ effects on _yroid function can be seen at _lative_ _w _ve_ of perforate _ the
b_od. Howeveq adve_e effects on survival,growth or _production may not be measurab_ until
perforate _vels a_ much gre_e_
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:_i-_ ThZe2.3ec_o_cdo_TsRVsfor IngesfiOfonr He u.sEX,p°sums forWildlArmifeyCen_r _r He_H Promotion and P_venfive Me_c_e
(USACHPPM) have been _ew_g He perforate _cdogy li_era_ _ develop mammalian and
avian m_ciW _nce v_u_ (TRV) _r u_ _ ecdo_c_ risk _s_smems _ Army s_es
(USACHPPM 2005_ The fol_wing _d_ _mem is based on the dra_ USACHPPM
documem (USACHPPM, 2005), w_ch has _cently been rdeased _r publ_ _ew. Sections 2.3
and 2A be_w a_ qu_ed from the draR USACHPPM documem.

2.3 TRVS FORINGES_ONEXPOSURESFORTHECLASSMAMMAUA

"The m_c_o_cM database _r p_ch_rate is e_ens_e, and _ud_ chro_c _ well _
_p_ductive and deveMpmemM dam. M_e than three sp_i_ of two orde_ a_ represented,
_ wall _ chm_c N_Ob_ed-Advers_Effe_ L¢vd (NOAEL) and Low_t Observed
Advt, Effect Lev_ (LOAEL) vMues. Ime_tation of H_e dam _ an ecoM#cM context
_ chMMng_g; _w adv_ effe_s have been _entifie_ y_ He database is comprehensive.
There is a general Mck of adve_e effects. Changes _ thyro_ _ructure and function
_ystemic hormone lev_O have been _un_ howeve_ the _Mvance of these endpoints to
wildli_ m He _d_iduM or population Mvel of o_a_zm_n is questionabl_ Mo_aliU _
pa_ic_arly relevant, b_ occurs o_y _ _lative_ _gh exposures.

In the companion sm_es by York et M. _001a and 2001_, He auHo_ have _med He
LOAEL _r rms and rabMts based on structural hi_ologicM changes to the thyroid we_ 2.54
and 8.81 mg/k_ _spe_e_; spedes comp_abM NOAELs were 0.254 and 0.762. York
et M. _00_ used slightly _ffe_nt doses than the prior sm_ _suMng _ reposed LOAEL
and NOAEL _r rats ba_d on _mH_ _o#cM changes _ He Hyroid of 2£4 and 0.847
mg/k#d, _spectiv_ Sim_ effec_ on the thy_ #and we_ reposed _ sm_es uMng

_ o_adneer miCfa_(_,hUern_er_eytM'_daptati2on002_"N°n(ee.g.change°sfthese _°_ctMhe_ze oCrhangenSumbe_HemS_Vo_f_c_Uggec _ells,
changes _ _men shap_ _c.) No efidence of cell_ar nectars has been _po_e_ and no
oH_ adv_ effe_s (other Han changes _ T3 and T4 levd_ have be_n linked m He_
fin_ng_

AvailabM sm_es on _ _cme that a change _ thyroid and pimita_ hormone Mve_ (T4,
T3, and Thyroid-Stimulating Hormone [TSH]) _ a m_e sens_e endpoint Han ob_rvabM
_o#cM changes to He thyroid #and 0.e., the Mwe_ LOAEL reposed _r the _t is
0.0423 mg/k#_ where Cm_on (1998) _po_ed dec_ed T4 thyro_ hormone Mvels). The
_s_ of Cmffon (1998) and King (1995) _veM a _gnificant and rapid response _ Hyroid
hormone Mvds _ Mw concen_ations of p_chlo_te. HoweveL M _gh_ do_s will Mng_
exposure durations or during a cdficM li_ _age, adv_ whole body _spon_s _.g.,
_production, _ml dev_opmem, and growth) have not been observed (York et M. 2001a and
2001_. _ shoed be noted Hat EPA _002) considers a dose levd of 25_ mg/k#d
perforate _n to be a deve_pmenml LOAEL _r the _t based on data _po_ed _ Argus
2000 Os cffed _ EPA 200_, but not cons_e_d b_M#cM_ rdevant by H6 Argus study
au&o_ and He_, not reposed _ He p_r _fiewed publication 0.e., York _ M. 2001_.

The effects ofpa_o#c chang_ _ the Hyro_ #and m the heMth and ec_ogy of He whom
o_anism am not w_l underwood. HoweveL adve_e effec_ to His organ may _s_t _
abnormalities _ devMopmem _ growth. Due m He _ck of defin_ve co,elations between
thyroid paH_ogy 0n_ endpoint) and mo_ ec_o#cally _Mvant effects, ff is _onabM
to con_der pmhoM#c changes _ the Hyro_ as nearly equ_Ment to an adv_ effect on
devMopmem or growth (the _ endp_nts; USACHPPM 200_. Although He York _ M.
and Thu_R _ M. studies me_ the mi_mum data set _qui_mem of the Smn6ard Fractice
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(USACHPPM 2009, the data _r deer mice was equivocal _ nature and not confide_d
suffi_ent for TRV derivation.

The o_y marked adv_ effe_ from p_chlorate exposu_ _un_ng _e _erature is death.
Von Burg (199_ _po_ed _e _s_ of a 3 momh rabbff s_dy wh_e nervous sy_em effe_s
we_ reposed _om exposu_s of 190 mg/k_ howeve_ _w details we_ p_ded and no
crional da_ could be _un& If the app_mation method is used _ extrapolate a TRV
_om _e mo_ sensff_e LD50 data (rabb_ _s_g an unceaMn_ _or [U_ of 10g, ff _s_
_ a NOAEL-based TRV of_64 mg/kg-d and a LOAEL-b_ed TRV of 6.4 mgik_d. This is
comparabM _ a NOAEL and LOAEL-b_ed TRV vMu_ us_g _e da_ _om _e mo_
_ns_ve spec_s (ra0 _ the York et M. sm_es _.847 and 2.54 mg/k_d, _sp_tively) us_g
_s_M_cM changes _ _yro_ 0.e., thyro_ hype_lasia) as an endpoint. S_ce _ese
changes we_ reposed as hype_las_ (_c_ _ _e number of normM cell_, t_s fining
_ of uncerta_ Mdo#cM significance _r ec_o#cM _cepm_ and n_ conduc_e _r TRV
derivm_m The_ vMu_ _e Mso pm_e of _e o_y o_ no.confirmed _po_ of
adve_e effe_s (i.e. nervous _y_em effe_ _ rabbffs from exposur_ of 3 momhs _
durat_n (Von Bu_ 1995). Toge_eL these _lmionsh_s pin.de a wog_ of e_dence _at
shows the approximation approach is _asonabM when applied to _e acute mo_ali_ dam.
Th_e_re, _e TRVs _r _e C_ss Mammalia w_e derived from _e LD50 _r _e rabbff
(mo_ sensitive _r M_ali_) us_g an UF of 100 _r _e NOAEL_ed vMue and a UF of 20
_r the LOAEL-based vMue.

Table 2 p_ms the seM_ed TRVs. A me_um level of confidence has been _ven m _ese
TRVs becau_, _ough much dma are availabl_ _e is considerabM unce_Mn_ _g_ng
• e _Mvance of _yro_ structural and functionM changes _ wildlife" (USACHPPM,
2oo5 -

_i_._ Table2. SelectedIngestionTRVs_r _e CMssMammal_

TRV Dose_) Confidence

NOAEL-based 0.64 Med_m

LOAE_based 6A Me_um

2.4 TRVS FORINGES_ONEXPOSURESFORTHECLASSAVES

"Three avon stu_es were eva_me_ with two (McNabb et M. 2004a and 2004b) impo_ant
in TRV derivation. McNabb et M. (2004_ evMumed _e effec_ of pe_hlorate on thyroid
hormone Mvds (2- and 8-week study) and growth paramete_ (8-week study) _ 3- to 4-day
pos_h_ch bobw_ quMl. In lhe 2-week stud_ there was a decease _ thyr_dM T4
hormone leve_ in the 0.0326 mg/kg/d pe_hlorate _n dose group, while T4 Mvds were
unchanged in _e 0.00326 mg/kg/d perchlorate _n dose group. In the 8-week study, aH dose
groups experienced impa_s to thyro_ hormone Mvds. A NOAEL and LOAEL were
de_rm_ed _ lhe 8-week study ufing _yroid w_ght and tibia length as endp_nts. Thyroid
w_ght was significant_ increased at dose Mvds of gremer than or equM to 65 mg/kg/d
perforate _n and fimilar _o con_o_ m Mss than or equM m 33 mg/kg/d pe_hlorate _n.
Tibia length was significantly decreased _ 261 mg/kg/d, but sim_ar to con_o_ at 130
mg/kg/& Changes in tibia Mngth have been wide_ used as an _cmor of growth rates in

_ birds, though ff _ recogn_ed th_ changes in thyroid weight are on uncertain _gnificance.
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:_-] In _e second study (McNabb et ft. 2004_, ms_ from a series of expefimems, _c_ng
" j _ose reposed _ McNabb et _. _004_, are pin,me& R was _und _a reduced thyro_

T4 Eve_ obse_ed afl_ 2 w_ks exposure _ 0.5 _ 5 mg/L ammo_um perforate were
m_omd to con_ol _ve_ by week 4 and 8 of exposur_ Exposure to concen_ations of 50
mg/L ammo_um pe_e or gre_ continued _ _s_t _ a significa_ decm_e _
• yro_ T4 _ve_. Them_re, _e 8-week NOAEL and LOAEL _r _yroid_ T4 Evds am
0.326 _ mg/L dose group) and 3.26. mg/k_d _0 mg/L dose g_up) perforate iota,
msp_tive_. As pm_med _ McNabb _ _. 2004_ the NOAEL and LOAEL _r thyroid
wdg_ _e 33 _00 mg/L dose group) and 65 mg/k_d (1000 mg/L dose g_up) perforate
io_ mspecfive_.

As wi_ mammfl_ a fignifieant and rap_ m_on_ _ thyro_ hormone _ve_ w_ observed
_ _w doses of pe_orat_ Ad_tionfl_, _e McNabb et al. _004a and 2004_ s_es
_c_e _ dev_op_g quill c_cks appear _ have _e abi_U _ compensate _r early
thy_fl hormone effe_s resulting from exposure _ _w do_s of ammonium pe_orat_
Effects on growth paramete_ (thy_ weight and ti_a _ngth) w_e o_y observed _ _gh_
levds of exposure. G_wth inh_on may be m_vant to the heflth and eco_gy of _e
species wi_ _e chss and _us con_i_s d_a _om w_ch a TRV co_d be derive&
Therefor_ _e da_ _om McNabb et fl _004_ were used to derive _e avian TRVs where
growth m_s 0n_c_ed by chang_ _ fib_ _n_ w_e use&

Becau_ _e avian _ datable _r perforate _ck _ meeting _e minimum da_ sa
mqu_emems of the S_ndard Practice (USACHPPM 200_, TRVs based on an
approximation of_e NOAEL and LOAEL w_e devdoped _r Chss Av_ using UFs. S_ce
• e_ g_wth changes were ev_u_ed _ a senfitive li_ _age _ _rds _r growth pa_m_s
_ck_, _ese d_a _e confidemd equ_em _ v_ue _ chronic data (130 mg/kg-d and 261

_i_-_ mg/k_be.tween speciesAnUFbecausOef10 W:Ss_apePlie_pecim_e anNdOAEtaLxonomiancd LOAEoL_ at_eaCCOUre_pm_me_d.r_ffemnceTSab_ 3
pm_ms _e sele_ed TRVs. A me_um _vel of confidence has been _ven to _ese TRVs
becau_ _e_ s_es were of _gh qualiU, b_ being _ regards _ d_a _om _h_ species
and hck of o_ deve_pmen_l and mp_ductive d_"

Tab_ 3.Se_c_d IngestionTRVsfor_e ClassAyes

TRV Dose (mg_g_) Confidence

NOAEL-based 1.3 Med_m

LOAEL-based 2_ Med_m

3. Unce_nfies in Perchlorate Ecological Risk Assessment
The m_or __ _ asses_ng the risk to _l_i_ _om _p_ure to perforce _ the s_l is _
se_cfion of an _p_pri_e T_. The DmR SRe 1 _ Repo_ uses adve_e e_c_ on the _y_
_and and _e _ym_ __ h _od_e_ _e _fi_ of _e e_s _ _o_c_ m_va_
m_c_ _o_s is p_bEm_ic. Pm_d _o_s _r ecdoocfl ri_ _mems _dude
s_, gro_ and mpm_. _e_ _ms _ m_va_ _ _e ongo_g s_ of _c_
p__s. _e risk _me_ to be _c_ded _ _e Dra_ F_M SRe 1 _ Repo_ uses T_s
sde_ed by _S. _ _mo_co_s _r use at _ sRes. The T_s am based on _N_
_ammM_ and gro_ _d_ and _e confidemd _o_cM_ m_vam.
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The wger _lub_U _so in_oduces uncega_U _ e_imm_g the chro_c d_ in_ke _hro_c
applied dosO. Perforate is a small anon _ is easily ab_ed _ _e _om_h and _es of
_s and mammas. Howeve_ k is _so eafi_ flushed from the sy_em because of its solubiliU. R is
general_ not _cumulated becau_ R is not actively _anspo_ed _ss cell membrane. Since ils
_c _fion is _ comp_R_e_ comp_e wi_ io_ne _r b_ng sRes _ _e _yroi& _ exposure
drops, perforate _ood _vds drop and _ne b_ng fi_s on _e thy_ b_ome availab_.
The_for_ _e adv_ effects ofperch_rate are reveB_ and depend heavily on curre_ exposure.

The uptake of perforate by pla_s _so con_b_ to the unce_nU of _od chin exposure for
he_. A wide _nge of concen_afions of perchlorate have been measured _ phys. The
_ghe_ _vds of perforate _n _ _a_s appear to be a_o_ed with _ons of _gh
evapotranspiration. The _gh _vel of variabHiU _ perforates _ various _a_s and plant pa_s
_om _ffe_ _ons cf _e country contrib_es _ unceaainW _ estimating exp_u_ _nd _us
e_timating fi_k _ _ant eaters.

Some of the _gher detections of perforate at Ske 1 _e more than 2 _et brow _e soil surface.
The C_i_mh risk _mem guidance (DTSC 1998) _quires _ all chemicals _und _ _e _ m
a dep_ of s_ _et be assessed. This definition of _e soil exposure zone is p_posed to _c_de
exposure to burrowing mammals. Howeve_ over 95 pe_ent of _e exposu_ of m_t bi_s and
mammas come through the _gestion of _o& O_y 3 or 4 pe_e_ of _od chin exp_u_ comes
_om _e _c_en_l _ge_n of soil _ may come _om dep_s below two _e_ The plan_ and _il
inveaebm_s _ make up _e bu_ of_e wildli_ _ a_, _r _e mo_ paa, _ co,act wi_ _e _p 2
_ of _. The _m_ion _ bi_s and mammas get significant exp_ure _om chemic_s brow
2 _et _ dep_ ov_fim_es risk and contrib_ to un_ainU _ _e risk _men_ Tab_ 4
summarizes _e sourc_ ofun_n_ _ _e perforate risk _mem.

._ Table4: SourcesofUnce_n W inEsUmaUngdsks_ Wi_life_omPe_ffio_ exposu_
S_rce _ Un_ E_

Pemhlo_e To_d_ _e m_ a_e_e e_ _ _mh_e _ _1_ _ _m_h _ _e pmdu_n _
_ _ the_o_ g_. _e mlati_ship_ thy_d _ _ _ogi_l_
re_vant_ _@_s _ _ _ unclean

PemHo_e w_ sol_H_ P_cHom_ s_s m_ _ _ _ am _e_ _ _ _m_h _e s_l _ _e
infiRm_onofminw_en ff mayn_ per_ b the_dace soilsforextendedpedods,
esped_ _ m_y areasorseason_ This_ a soume_ u_e_in_ ine_m_ng _m
and thus ds_

_mh_e up_ Pem_om_ _n doesn_ appe_ _ bea_v_y transposedinoroutofcegs. R_ ea_
abso_ed_mugh _e _omachand_e_ne _ mammasand_s. R_ _so ea_
_ _m _e system_e _ _ solubili_.

_rch_e __ _ _dl_ T_ Cal_m_ _k _me_ _ requ_s _ _1_e_ _d _ _e _g _ a
de_h _ _x _et be assessed.The _a_s ands_l invedeb_s _ makeup_e bulkof
• e _ d_ a_ for_e mo_ _ in_nb_ _ _e _p 2 _ _ _. T_ _m_on
• _ _s _d mamma_ get sign_ _m _m _emi_ below 2 _ _ _pth
o_m_m_ _k _d _d_s _ unce_n_ in_e dskassessmenL

4. Updateof Site 1 EcologicalRiskAssessmentUsingUSACHPPM
TRVs

The t_s com_ned _ A_hme_ 1 summarize _e _s_ of _e upd_ed eco_c_ risk
_menL w_ch _H be _co_ed _to _e __ Draft F_ _ Repo_ The o_y ch_ge
_om _e Draft _ Repo_ is a de_ea_ _ _e c_c_ed HQ _r perforate. The _ghe_ HQ _r
_orate is 3 _r _e d_r mo_ _g _e USACHPPM pe_o_e TRVs.
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_m_ion_ Joum_ _Toxicolo_, 23: 191-214.
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RevisedS_e I RITaMe _ _er _ S_p 3_ Haza_ QuoUentV_ues Grea_r San I _r Soil
COPCsafter Tier _ Step _ BERACalculaUons

Om_e i Deer _n_ Moum_g Wes_m i Logge_ead
COPC Shrew i Mouse Weas_ Dove Meado_k i sh_ke

Sem_o_ Organics -_ ....... _....... _........................................
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Reused Site I RI Table 7-8. Summary of Risk Ddver HQ Values for Ornate Shrew Based on Varied
Assumed Exposure Point ConcenkaUons

0 _ 6 _ Su_aceSoilAssumption 0 _ 2 _ Su_aceSoilAssumption

Mean 95% UCL Mean 95% UCL

ChemicalName mg_g HQ m_kg HQ m_kg HQ M_kg HQ

Badum 58A7 <1 77.3 <1 54.78 <1 60.1 <1

BewIlium 0.575 <1 1.1 <1 0A <1 0.555 <1
Cadm_m 2.2 2 9.15 6 1.17 <1 3.98 3

Chromium 6.54 <1 6A9 <1 5.19 <1 5.78 <1

Copper 132.69 4 862 30 12.18 <1 4_4 1
Lead 2138 <1 932 <1 7.06 <1 165 <1

Manganese 9124 <1 105 <1 85A8 <1 962 <1

Me_u_ 0.16 <1 0.51 <1 0.22 <1 0.86 <1
N_k_ 5.81 7 12_ 10 4.25 5 6.76 8

S_e_um 1.03 2 2.12 5 0_2 2 1A 3

Vanadium 11.36 <1 14X <1 11.19 <1 16 <1

_nc 28_71 2 1560 3 67.76 <1 213 <1

Pemh_ 0_416 <1 (2) 0.087 <1 0.038 <1 0.66 * 3 (5)
Toluene 0.29 <1 1.83 <1 0A9 <1 1.83 <1

Di_u_lp_ha_ 6_5 <1 22.1 <1 9.12 <1 22.1 <1

N-nitmso_phen_amine Nota COPC 3.37 <1 66.7 2
Phen_ 2.32 <1 1.2 <1 2.14 <1 0_68 <1

_ _._- 2.4-_nitrot_UeNone_ Nota COPC 0.378 <1 41 <1
• Ma_mum
V_ues _ pam_hesesam_ose fromDraftRI Repo__une 200_



Revised SRe I RI _e _9. Summaw _ R_k Driver HQ V_ues _r Deer Mouse Based on Varied
Assumed Exposure P_nt Concen_aUons

0 _ 6 _ _ S_ A_um_ 0 _ 2 _ _ S_l A_um_on

Mean 95% UCL Mean 95% UCL

C_I Name mg_g HQ mg_g HQ m_kg HQ m_kg HQ

Badum 58A7 <1 7_3 <1 _.78 <1 60.1 <1

Bedlam 0.575 <1 1.1 <1 0A <1 0.555 <1
Cadm_m 2_ 1 9.15 5 1.17 <1 3_8 2

Chmm_m 6._ <1 6A9 <1 5.19 <1 5.78 <1

Copper 132.69 2 862 20 12.18 <1 45A <1
Lead 21.98 <1 93.3 <1 7_6 <1 16.5 <1

Manganese 91.24 <1 105 <1 85A8 <1 NA <1

Memuw 0.16 <1 0.51 <1 0.22 <1 0_6 <1
N_kel 5.81 4 12.5 8 4_5 3 6_6 4

Se_um 1.03 2 2.12 5 0X2 2 1A 3

_m 11.36 <1 14.7 <1 11.19 <1 16 <1

_nc 280.71 2 1560 10 67.76 <1 213 1

Pemh_m_ 0.0416 2 0_87 3 _ 0.038 1 _ 0.66 * 20_
_ 0.29 <1 1.83 <1 0A9 <1 1.83 <1

D_m_p_h_e 6_5 <1 22.1 <1 9.12 <1 22.1 <1

___e Nota COPC 3.37 <1 66.7 3
Phen_ 2.32 " <1 1.2 <1 2.14 <1 NA <1

2_Din_ Nota COPC 0.378 <1 41 <1

• Ma_mum
_lues inpam_hesesme _e _m Draft _ Repo__une 200_



Revised SRe I RI Table 7-10. Summary of Risk Driver HQ Values for Western Meadowlark Based on
Varied Assumed Exposure Point ConcentraUons

0 _ 6 feetSu_aceSoilAssumption 0 _ 2 feetSu_aceSoilAssumption

Mean 95%UCL Mean 95% UCL

ChemicalName mg_g HQ m_kg HQ m_kg HQ m_kg HQ

Badum 58A7 <1 77_ <1 54.78 • <1 60.1 <1

BewIlium 0.575 1 1.1 2 0A <1 0,555 1
Cadm_m 2.2 <1 9.15 3 1.17 <1 338 1

Chmm_m 6.54 <1 6A9 <1 _19 <1 5.78 <1

Copper 132.69 3 862 20 12.18 <1 45A 1

Lead 2138 <1 93.3 2 _06 <1 16.5 <1

Manganese 9124 <1 105 <1 85A8 <1 962 <1

Memuw 0.16 <1 0.51 2 0.22 <1 0.86 3
Nick_ 5,81 <1 12.5 1 4.25 <1 6X6 <1

S_e_um 1.03 <1 2.12 1 _72 <1 1A <1

Vana_um 11.36 <1 14.7 <1 11.19 <1 16 <1

_nc 280.71 1 1,560 7 67.76 <1 213 <1

Pemh_ 0.0416 <1 _000) 0.087 2 _0_ 0_38 <1 _00) 0.66 * 7 (6,000)
T_uene 0.29 <1 1_3 1 _49 <1 1.83 <1

D_mbutylph_a_ 6_5 10 22.1 40 _12 20 22.1 40

N_osod_hen_amine N_ a COPC _37 <1 66_ 3
Phen_ 2.32 <1 12 <1 Z14 <1 0.868 <1

_ __ No_2s:,4-_nitmt_uene N_ a COPC 0_78 2 41 40
• Ma_mum
V_ues inpam_hesesare_ose fromDraftRI Repo__une 2005)



RevVed Site I RI Table 7_1. Summary of Risk DHver HQ Values for Mourning Dove Based on
Varied Assumed Exposure Point ConcentraUons

0 _ 6 _ Su_aceSoilAssumption 0 _ 2 _ Su_aceSoilAssumption

Mean 95%UCL Mean 95% UCL

ChemicalName m_kg HQ mg_g HQ m_kg HQ m_kg HQ

Badum 58A7 <1 77.3 <1 54X8 <1 60.1 <1

BewIlium 0.575 2 1.1 5 0A 2 0.555 2
Cadm_m 22 <1 9.15 <1 1.17 <1 3_8 <1

Chmm_m 6.54 <1 6A9 <1 5.19 <1 5_8 <1

Copper 132.69 <1 862 5 12.18 <1 45A <1

Lead 21.98 <1 93.3 <1 7.06 <1 1_5 <1

Manganese 91.24 <1 105 <1 85A8 <1 96.2 <1

Memuw 0.16 <1 0.51 1 0_2 <1 0.86 2
N_k_ 5.81 <1 12.5 <1 425 <1 6.76 <1

S_e_um 1_3 <1 2.12 <1 0.72 <1 1A <1

Vanadium 11.36 <1 14X <1 11.19 <1 16 <1

_nc 280X1 <1 1560 <1 67.76 <1 213 <1

Pem_om_ 0.0416 1 _00_ 0.087 2 (2,00_ 0_38 1 _000) 0_6 * 20_00_

T_uene 0.29 <1 1.83 <1 0A9 <1 1_3 <1

D_n_u_lph_e 6.05 4 22.1 10 9.12 4 22.1 10

N_Rmsod_hen_am_e N_ a COPC 3.37 <1 66.7 4
Phen_ 2.32 <1 1.2 <1 2.14 <1 0_68 <1

._ 2,4-_nitmtolue..ne_ Nota COPC 0.378 5 41 90No
• Ma_mum
V_ues inpam_hesesam _ose fromDraft_n_ RIRepo__une 200_



May2006 Response _ Review Commen_ Page I of 4
Docume_ _e:

Draft PhaseII Remed_l Inve_g_on Repo_ In_on Res_mUonProgramSRe1, Form_ Ex_osiveO_na_e D_pos_ Range,FormerMarineCo_s _r
_on _ Toro,C_i_m_

Reviewe_JudyAnn Gibscn,EnvironmentalContaminantsBiolcgi_t,FieMSpNCoo_inato_ _ & Fish & WildlifeSewic_ emafl_d 2 Sep_mber 2005

Comme_ i Section Page
No. i No. Comme_ Response

N_e: These responses may differ _htly from _ose di_db_ed in December 2005 due _ vadous section and page numb_ changes in the
docume_ _ am a ms_t _ _e m_ew pmces_

GENERALCOMMENTS

1. i The _cus of our m_ew cf _e su_e_ docume_ was i Comme_ noted.
i _e Sc_e_ng Eco_g_ Risk Assessme_ (SERA i
! and Base_ne Ecolo_cal _sk Assessment (BERA) i

pmse_ed in Section 7 and Append_ H. Ove_ll, it
appears that our m_or comme_s to the Work Plan.
Amendme_ 1 to the Work Plan, and the Draft
Screening Eco_cal Risk Assessme_ have been
addressed. The Sewice believes that the add_on_
anal_ical data prodded by Amendme_ 1 to the Work
Plan _r the EOD pond is essen_al to fu_m dsk
manageme_ deacons and p_en_ m_o_on
effo_s _r the pond. We appraise the Naves
deds_n to pin, de _ d_a.

SPECIFICCOMMENTS

1. Table_1 Ta_e 7-1 g_es _e unRs_r m_als analysis_r w_er The corm_ units_r _o_a_cs insurfacew_er are
as mill_mm/lite_ After chec_ng Append_ C mi_mms perlRe_ TableC-9incorrectlyiden_fiesthe
anal_ical msuRs, Sewice believes this is a unitsasmicrogramsperlRe_ The DBRFin_ RI has
_pogmph_ errorshownin Table7-1. Append_C, beenmodred to identi__e uni_ as mi_gmmsper
Table C-9 givesthe unRs_r met_ ana_s _r w_er liar inTa_e C-9,whichhasbeenrenamedTableE-9

. , as m_mgmms/l_e_ Pleaseadvise inasmuchas this as Append_ C hasbeenrenamedAppend_ E.
d_crepancycould_g_ficantlyeffe_ _e msullsof _e
dskassessme_.

2. Table_l Table _1 _ows _e ma_mum _ffa_ soil The ma_mumco_entra_nformemu_S_ 1 is
conce_m_on_r memu_ as 7.1 m_kg. Resul_ _ 10.6m_kg _amp_ LD130_ Howeveh_ sam_e
Sam_e Number HA09 shows _e ma_mum soil wasa du_i_t_ _e secondsarape _am_e



May2006 Response_ ReviewCommen_ Page2 of4
Document_e:

DraftPhaseII Remed_lInvestigationRepo_In_lation Res_m_onProgramSEe1,FormerEx_o_veO_nance_spos_Range,FormerMadneCo_smr
StationElToro,C_ifom_

Reviewe_JudyAnnG_so_ EnvironmentalContaminantsBiologist,FieMSpNCoo_inato5_& Fish&WildlifeSewic_emailda_d 2 Sep_mber2005

Comme_ i_Sectio_ Page _i
No. I No. i Comme_ Response

i Th_mayC°ne_°nn°teffe_e_P°_ed_sN_rmemu_°f_edskaSconduN°n_10"6m_kg. tw_Sec_nLD129)c_nce_ns6_2_3_1_ha_ngaandconce_mtionareconsistentg_a_r_anwithoI_6m_g_e_p_ngNavyp_icy_Aswhenper_im_
• ey am averaged. In_is case,_e msu_ngaverage
conce_m_onwas7.1mg/kg,whichis_e
conce_m_onthatwasused_r _e riskassessme_.

3. Pleasecommentasto why_e S_e_ed FinalChm_c TheFCVsdeveloped_r ca_ulationof se_me_
!Values (FVCs) (_ that were agreed to by the s_ee_ng v_ueswem developedspe_fic_to
i agendeswere not usedas the ecologicalscme_ng calculatese_me_ scme_ngvalues_ prote__i_
i values_r thesudacewater an_y_ The ma_mum shdmp.Theywere dev_opedusingchronic_ _
i sudace water conce_ration_r cadmiumexceeded daphnidsas_e endp_nt. Daphn_saregener_
i the FVC _i_ _r Sarape LE524,01-Pond;howeve_ moresen_ve _ dissoNedchem_a_ thanaquaticlife
! _is mayn_ effe_ thedsko_come. ' in general.Thesurfacewaterscreenedvaluesam _r

• e protectionofaquaticlife ingeneBIandnot
spe_ficallydaph_ds.

The daphnidFCVsweredevelopedspecific_ foruse
in calculatingsedimentscree_ngvaluesto prote_fairy
shdmpandare notappropriateforgeneralsudace
waterscreeninguse.

4. Section7.2.1, In 7.2.1 Sediment- It is statedthat sevenCOPCs in Commentnoted.The properdtationshouldb_
Sediment the ponds_l hadma_mumrepo_nglimRsthatwere AttachmentH 6-2. Thedta_onhasbeencorre_edin

higher than their respective sediment scree_ng theDraRRnalRI Repo_
values(A_achmentG 6-2 of Append_G). Were the
repo_ng lim_s compared to sediment scree_ng
values AttachmentG 6-2 of Append_ G, Human
HealthRiskAssessmentTa_e_ It appeamthat_ey
werecomparedto scree_ngvaluesin AttachmentH
6-2 of Append_ H (Site1 EphemeralPondSediment
Samp_ ResuRs)?



May2006 Response_ ReviewComments Pate 3 of4
Document_Um

DmRPhaseII Remed_lInvestigationRepo_Inst_lationRestorationProgramSEe1,FormerEx_o_veO_nanceD_pos_Rang_FormerMarineCorpsAir
Sta_on[] Tom,C_ifom_

Reviewe_JudyAnnG_so_EnvimnmentalCon_m_an_Bio/og_ Fie/dSpNCoordinato5_& Fish&WildlifeSen/ice,emailda_d 2 September2005
i '

Comment Section/Page i
N_ No. Comment i Response

' i
5. 'Section7.2.1.1 _ is _ated that all chem_s with a ma_mum i Mercuryis the onlychemicaldetectedin sediments

repo_ng _m_that exceeded a screen_g v_ue were i that exceeded_s scree_ng va_e and _ carded
ret_ned as COPCsfor_her ev_ua_on. A_achment i forwardto _er I1.
H 6-2 shows that repo_ng lim_s for Bis(2- I
Ethylhexyl)Phthlate, 1,3,5-Tdn_robenzene, 1,3- i In Section7.2.1.3 and in the full ec_ogical dsk
D_robenzene, 2_,6-Trinitrotoluene, Hexahydro- ' assessment(Append_ H), there_ an ex_anationthat,
1,3,5-Tdnitro-l,3,5-Triazine, Octahydro-l,3,_7- becausethe repo_ng lim_sexceededthe scree_ng
Tetranitro-l,3,_7-Tetrazodne and antimony va_es, the poten_ dsk maybe underes_mated.The
exceededsedimentscree_ng v_ue_ _ _ _ated _at dsk is ev_uated qu_ative_ for these non-detect.
on_ one chem_ (mercury)exceeded i_ scree_ng
v_ue and _ con_dered a COPC in the SRA. In
add_on to mercury, _ease exxon why the seven
compoundsthat exceededthe repo_ng lim_s for the
sedime_ scree_ng v_ues were not retained as a
COPCs. ff _ey were net ret_ned as COPC_ how
was dsk ev_uated for the compoundswith repo_ng
lim_sthatexceeded_e segment scme_ng cdteda?

6. 7.1.1.1,Risk _ is stated that resul_ of the _er 1, Step 2 sediment Mercuryis _e on_ chem_ dete_ed at a
Chara_edza_on scree_ng ind_ate that on_ mercury poses potenti_ concentra_oninsediment exceedingthe screening
- Sediment dsks to benth_ orga_sms in the Site 1 pond. In v_u_ T_s is _en_fied as a potenti_ risk becausethe

section7.1.12 _er 1, Step 2 E_t Cdteda,_ _ _ated conce_ra_on is knownto exceedthe screeningv_ue.
that the 7 compounds (B_(2-Ethylhexyl)Phthlate, The non-deteGedchemic_sare not knownto exceed
1,3,5-Tdnitrobenzen_ 1,3-Di_trobenzene, 2,4,6- _e screeningvalues. Detailsof unknownchem_
Tdnitrot_uene, Hexahydrool,3,5-Tdnitro-l,3,5- concentra_onsare d_cussed in the Unce_nty section
Tria_ne, Octahydro-l_,_7-Tetra_tro-l,3,5,7- of the risk assessmenL
Tetrazodne and antimony) that had repo_ng limi_
that exceededthor respectivecdteda may leadto an In the Draft_n_ RI Repot, Section _2.1.1
underestimationof dsks due to poten_ exposuresto (Identificationof Chem_s of Poten_alConcern,
these chemicals. _ _ _ated in Append_ H 1.1A2 Segment) has been edgedto includethe nondete_s
(Sediment) _at the resu_s of the Tie_, Step 2 that hadat leastone exceedanceof the screening
segment screen_g ind_ated _at on_ mercuryposes v_ue and_us contributeto unce_n_ in the dsk
potenti_ dsks to benth_ organ_ms in the S_e pond. assessmenL
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, No. i No. i Comme_ Response
TNs seems to be a dis_epancy wi_ the _eme_
co_a_ed in Section 7.1.12 of _e documenL The
Se_ice agrees with _e _eme_ in Section 7.1.1.2
that _ere _ unce_n_ and may be underestimation
of risks due to _e p_e_i_ exposures_ _e chemical
compoundswith mpo_ng limes above the sedime_
sc_e_ng cd_da. _ease _her dad_ _e mfineme_
of _e se_me_ dsk condu_on.
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Responses_ Comme_sontheDraftPhaseII Remed_lI_e_g_ R_o_ I_1_ R_r_ ProgramSi_ 1,FormerExp_s_eO_n_ D_pos_
Rang_FormerMadneC_ps_r St_onElT_ Cal_a

ReviewecRichMuza,Remedia/ProjectManage_FeSta/Faci/i__d SiteC/eanupBmrch,UnitedStatesEnvironm_talProtectionAg_cy, Region_ _er
@_d 9 _n_ _

' Comme_ i
No. Issue Comme_ i Response

GENERALCOMMENTS

1 The EPA hasrenewed_e su_e_ responseto Commentnoted. Pleasesee responsesto commen_
commen_ (RTCs)andcon_dered_e add_on_ 1, 2. and3 b_ow.
discussionandinformationpre_dedbythe Navy
dudngandfollowingthe20 December2005
conferencecall. We appredatedtheoppo_uni_to
discussthem_or issuespresentedinourcomments
on_e DraftRI Repo_andareav_e to _her
discuss_ese issuesino_er toexpedRed_ery ofa
mu_ accepta_eDraftFinalRI Repot.

A_achedyouwill findadd_on_ discus_onin suppo_
of EPA'sposi_onontwo issuesrelatedto the human-
heath dskassessmentprese_edintheDraftRI
Repot. We havepresentedthisfollowupunderthe
generalto_cs d_cussedontheDecember
conferencecall. Withregardtoa third_sue_omthat
call- "usestru_ural__milarchem_s assurrogates
are not_anned" asnotedontheconferencecall
agenda- EPAtoxic_ogi_GeraldHia_hasdiscussed
thisissuewithDTSCto_cdogistRizA. Sarm_nto
andtheissuehasbeenresoled totheregulatory
agen_e_ satisfaction.

SPECIRCCOMMENTS

1. Cal EPATo_ OSWERDirective9285.7-53,HumanHeath To_ i Thedskestimatesu_ngtheCa_EPAtouchyvalues
ValuesWillbe V_ues inSupedundRiskAssessments.Ina number are presentedalongwiththe riskes_ma_susingthe
Evaluatedand i of the RTCs,the Navy statesthat they intendto use IRIS-basedto, cityfa_om. A dkcus_onis also
D_cussedinthe ! Tier 1 (IRIS)valueswherethey e_st in preferenceto presentedinSec_on6.6.5.3,Unce_n_es _ To_d_
Unce_n_ i anyother(Tier2 or 3) valuesand rites the Directive AssessmenL
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da_d 9 January2006

Comment
No. Issue Comme_ Response

Section as _e basis for their ded_on. This pos_on
represe_s a misunder_an_ng of the in_nt of the
Directiv_ An impo_antgo_ for OSWERin preparing
this d_ective was to sped_ add_on_ sources of
_forma_onthat can be u_lizedwhen the to, city data
in IRIS have been supeBeded by newer sdence.
Thus. the intent was not only to sped_ _at IRIS
shou_ be the fiBt source consuRed,but also to note
IRIS may not be the only source, esped_ ff be_er
to, city informationis av_e _sewhere:

The D_ective notes "...dsk assessors
norm_ need not search _her _han
IRIS].._ but _so notes "...in some cases
more recent _han IRIS] credibleand releva_
data may come to _e Agenc_s a_en_on." It
furtherdire_s EPA to "...usethe best sdence
ava_a_eon which to base risk assessme_s."

Therefore.the i_ent of the Directive is twofold: (1) to ' •
reaffirm that IRIS is the fiBt soume to which dsk
assessomshouldturn in finding to_dty valuesand(2)
to pro_de guidance on other sources to be used
when eRher_ere is no to_dty value in IRIS or when
newe_ beEersdence is av_e _sewhere in pee_
renewed, pu_idy available sources. In this regard, it
is notewo_hy that CaVEPA to, city values are'
spedfic_ _en_fied in the Directive as appropriate
_er 3 to_d_ values.

i_ Regard_g Ca_EPA'sto_ values, there is a Iong-
_ _anding agreeme_ between Region9 and Ca_EPA
i .................................._0_US_ the_more conserva_ve_(i.e_,_._ore_ "health-
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RevieweE_ich Muza,RemedialP_je_ Ma_5 _ _cility _d S_ Cle_ B_nch, Un_d States _vimnm_ PmtectionAg_ Region_ _er
_d 9_a_ _

Comment
No. Issue Comment Response

protective") to_d_ value in Supeffund dsk
assessment in cases where both agendes have

i differencdeevel°ped(usuallt°y_ interpretVedalues andt_hemreea_Smoare_gn_catnthan4- }

i f°ldp)Nic_betweetnhisagreemetnth°se valueSis"notedl_nrec°gn_°snection2.4°_f_istihe i
! Background Tech_c_ Document for the cu_entl

Region 9 PRG Table and the table Rseff contains
"C_-Mod_ed" PRGvaluesfor the releva_ chem_

It is also noted that the issue of pdmacy of state
valueswas se_ed by the U.S. E_ _mi_ as a
_sult _ a _sp_e R_ _n Reg_n 9 and
DOD mg_ng Ca_e AFB. _e Admi_m_r
__ that St_es had _e dght to comp_ use of
morn _dnge_ values and en_mnme_ _anda_s
_r _d_es wRhintheir boundaries.

i
i _e_o_ Ris the Region_ opinionth_ the use of
i the Ca_EPA _y values is in DO_s I_e_
i i_em_ in many cases. Sincenewer Ca_EPA_d_
=values oRenmpmse_ morn mce_, be_er sdence, it
_is likely that U.S. EPA _11_mi_y reuse _s _d_
values _r the same chem_s in _e _m. When
this happens,the m_sed U.S. E_ _d_ values_11
be i_o_o_ into the 5 year renew processand, ff
suffidenfly more consewa_ve, may pmm_ a
__di_ m_n _ cleanuplevels.

2. To_d_ U.S. EPA reiterates its posi_onthat a TEQ approach Per EPA2000, the conve_edequ_otent
EquN_ent should be used for dev_o_ng cum_ative dsk concentrationsweresummedto obt_n ato_d_
FaVors for es_mates for dioxin congenem and that R is not equNa_ntquotient (TEQ)EPCforeach sam_e. For
Dio_ns accep_e to only consider dsks posed by o_y the _these ca_ulation_ nondete_eddio_n and _ran
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C°mmeN_o. i Issue Comme_ Response

Congeners _8-TCDD congener. U.S. EPA Comme_ 38 msul_ wereestim_ed as one-haftthe mpo_ng limi_
_m_ded b_ow) _ a _g d_cus_onof thisissue, unless_e consti_entwasn_ d_e_ed anywhereelse

onsRe.TheresuRswere includedinthe_tal risk.
38. Sec_on 6.5 & Sec_on 6.6, General
(Dioxins _sue_ - For dsk assessme_ Re_mnce:
pu_oses, d_ns and fumns are not single
an_es but rathera sure of dose_ ml_ed EPA.2000b.DineExposureandHumanHeaRh
congenem,manyof whichshare a common Reassessme_of2,3X,8-T_mch_mdibenzo-_D_n
mechan_m of _d_ and carcinoge_dty, (TCDD)andR_ated Compound_PaK I: Estimating i

dmal_beRdswki_assessmevnta_ing p_en_ein_herentlyThrneakeCsU_enthte Dio_n-I_eCompoundE sxp°sure _ Dio_n_e Compound_S,_eUnRedV°lst"_e_2,(S°umeSa°fndPa_ i
assumption_ o_y one of the dio_n/fumn I1:Heal_ Assessme_r 2,3,7,8-Tetrac_orodibenzo- i
congenem _und at _e si_ _ 2,3,7,8- _d_n (TCDD)andR_ed Compound_Cha_er9. i
_tmch_mdibenzod_n (2,3X,8-TCDD) _ i To_d_ EquN_enceFa_om (TEF)_r Dio_nand
con_bu_s to cancerdsk; thisassumptionis ! R_ated Compound_Officeof Reseamhand
pmse_ in_e riskassessme_by_ue cf _e i Dev_opment,Wash_on, D.C.NCEA-I-083_ Ma_
_ _ only _e _3,7,8-TCDD i
concen_a_ons are compared to risk-based i
screening levels. This assumption is i
unmasona_e and _ns cou_er to _e dskl
assessme_ guidance and _anda_ of i
practice_r both EPAand Ca_EPA. It is also i
counter to the policy of the World Heal_ '
O_a_zation (WHO) and the consensus of
the global sden_fic communR_ Regaling
assessme_ of dsks from the _11spectrum of
d_n_ike compound_ the _anda_ of
p_ctice _r Supeffunddsk assessme_ is to i

ca_ul_coence_rationa using2,3,7,8-TCDD_quNNelh_e WHO To_d_ i
Equ_ence (TEQ) Fa_o_, as endomedby, i

_ .................................. _h___._EgPA,and _ usr__qr_m__k!_g_9_padsothnsiS"TEQ conce_ration" I i
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Comment
No. Issue Comment Response

i to the dio_n PRG. This approachshouldbe i

i specifiicnCOrporat_idski_ssessmenttshe screeninf_r ansditesite_ i

i the used in the cu_ent iFo_unm_y, approach
i dra_ document does not matedal_ affe_ the
} con_u_ons of the dsk screening process.

D_nffuran congene_ other _an 2,3,7,8- _

TCDoDveralldio_mnade_Es_gn_Cac_once_ra_oCnO_dbu_o_na numbetro the !
of surfacesoil sam_es (eg., in somesam_es _
2,3,_8-TCDD accou_ed for _ss than 10% of i

i Howevear,tshedeterminted°taldi°_enve_eyXp°surthetae_n_EPQ_n_hc_ncentrati°n)C°"ncentrati°andd_on_ i

i greatee rxhiNteS dampC°lenCentrat_nC°,ngenelsha(ine.a,intTOEthQ_1-T33th,ecre°n_dera_Ore nNdentiC al°ncentra_oW nasTabI°enI_oii_23.G7"9p)RsiGngIlheeonfg/kgW)hicThE31s9°il i
ng/kg usedfor risk scree_ng at the _te; since i
this was a subsurface sam_e, it is not i

_ excesesXpe_e_ancetr° indiCaritesk.I_i_°tentialrelYcommendeSidgNficatnthat i
i these issues be addressed for d_ns in _

i re_ng the RI Repot. !

i approac_hthisregardh'as beeitniSEPA'ussedbU_derstanNSngou_we_Di_otnhatthe foTrE_ i
i number of other s_es and we sugge_ that Patd_a i
i Underwood, Navy to_c_o_, be contacted for i
i details, i
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i Comme_

i No. Issue Comme_ Response

! 3. "useof EPA_c_ogi_ GeraldHiaEhasdiscussedthisissue Comme_ n_ed. WhilethemisnoReg_n 9 PRG_r
struGural_ wi_ DTSC _co_gi_ RIZ A. Sarm_o and _e 2-meth_nap_ha_ne,_herm_ewcf_e
_mi_r issue has been ms_ved to the mgul_o_ agende_ En_mnme_ Pm_ctionAgencyweb_ indica_d
chemica_as satis_ction. _ thereisanoral re_mnce dose(RfDo)proddedin

plannedSU.rrog_es is not i inex_oratae6ssessme_"Them_l reRIS"This R_Do_r2-m_h_nap_hNenNetothe Dmit_waFisna_necessa_RtolSi_ 1 6shkas beeurise
i nap_hNene asa surrog_e_r 2-M_h_nap_h_en_
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_nua_ 2006

Comme_ Section Page
No. No. Comme_ Response

GENERALCOMMENTS

1. HERD renewed _e Sup_eme_a_ in_rma_on Comme_ noted. Please see responseto comment
p_sen_ng _e evalua_onof the cons_en_ li_ed in #2 regaling ev_u_n of 2-m_h_nap_h_enm
the p_ceding sec_on. Based on the suEog_es
_commended by HERD, the Navy's evalua_on
demonized _e fol_wing:

• Out of the s_ d_ections of (2-
m_h_nap_h_ene), only one had a d_e_ed
conce_m_on _70 m_kg) above _e EPA
_denti_ PRG (56 m_kg) based on the
noncarcinogen_ effec_ of the sugge_ed
su_og_e compound, i.e., nap_ha_ne. There
was a _tal of 6 d_e_s out of 147 sam_es that
we_ analyzed. HERD _commends _ 2-
m_h_nap_h_ene be included in the ev_ua_on.
Pleasenote that_e CaFEPA_den_ soil PRG
of 1,700 u_kg needs not be p_se_ed in the
Table because HERD_ comme_ spedfical_
recommended _e PRG based on the
noncarcinoge_cityof nap_ha_ne.

• 2-hexanone was dete_ed in 9 out of 174
sam_es, 2-amin_ _dinRm_luene and 4-
amino, 2,6-dinitrot_uene we_ each d_e_ed _.
once out of 148 sam_es. Howeve_ the _po_ed
conce_ons we_ es_m_ed values and we_
lower _an the coEespon_ng PRGs of _e
_commended surrogalecompounds.

• Acenaphth_ylene______enzo_gLgh_b__i_e_lene, and i
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Comme_ i Se_oN Page
No. i No. Comme_ Response

phena_hmne were not d_e_ed in the 147
samples that were analyzed, and the sample

, quantitation lim_s were below the co_espon_ng
PRGs of the recommended compound_

The Navy's responseis as _l_wE "The Navydoes
n_ condu_ surrog_ePRGsubsti_on _r _uml_
_mi_r chemica_unlessthosechemica_arethe only
chemic_s d_e_ed or _ey are frequentlyd_e_ed
chemic_s at the _ O.e.,gma_r than 5%). Since
neRheristhecase_r SRe1,the Navywillinco_orate
the use of suEog_e PRGs into_e dsk assessme_
_r Si_ 1. ThisisCOherentwi_ _e draftresponse_
comme_s_r _e Si_ 1 DraftRI."

Since HERD_ ev_uation is not basedon compliance
wi_ Navy's guidance or pempective, HERD
appredates _e sup_ement_ informa_on that was
prodded. _

2. _ The sup_ement_ informa_ondemon_rates that no While there is no Reg_n 9 PRG for 2-
i _her evalua_onis requiredfor the chem_s that meth_naphth_ene, _her renew of the
i were compared to the PRGs of the recommended En_ronmentalProtectionAgencywebs_eindicated
i surrogate compound_ HERD _sagree_ and that _ere isan oral referencedose(RE)o)prodded
_ recommendsthat 2-meth_naphtha_nebe in_uded in in IRIS. This RfDo for 2-meth_naph_a_ne has
i the evalua_on. It is HERD_ understandingthat the been incorporatedinto the Draft Final RI Site 1 dsk
_ sup_ement_ _formationand the indoor air pathway assessment.Therefore_ was not necessa_ to use
i i ev_uation using the Cal/EPA-mod_edJohnsonand nap_h_ene as a su_ogate for 2-

i Ettinger model will be prese_ed in the reused Phase Meth_naph_a_ne.
i ! II RI Repot. In add_on, the other spe_fic comments
_ ! from HERD should be addressed adequat_y in _e The evalua_onof the indoor air pathwayusingthe
i i reused PhaseII RI Repot. Cal/EPA-Mod_edJohnsonandE_nger model(Cal-

................................................_............................................................................. EP___2_04) has been incorporated into the
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January2006

Comment Section/Page
No. No. Comment Response

docume_ in Section 6.5.4. Responsesto the 21
July 2005 DTSC-HERDGeneral Comments 1 and
2, and Spedfic Comme_s 1, 2, 3, 4, 5, 6, 8, and 9
havebeen incorporatedi_o thedocument, i

Re_rence: i
C_ifomia En_ronmental Protec_on Agency (Cal-i
EPA).2004. Vapor Infusion Gu_ance Document- i
Final Intedm C_ifomia En_ronment_ Protectioni
Agenc_ DepaKmentof To_c Sub_ances Co_rol. i
December(as reused February2005). _i

3. The risk es_mates using the Ca_EPA to_d_ values The risk es_matesusingthe Ca_EPAto_d_ v_ues i
should be presented along with _e dsk es_mates are presenteda_ng with_e risk es_matesusing i

u_nlngformat_tnhetO_stYe_fae_O_Ris)fro,manEdPA'Sshoul_dtegrat_dotRiSbkeprese_ethdeIRIS-basedto_CinitYsection 6.6.5.3fa,_Om_nce_a_esiAn_SCUS_Onis also i
prese_ed in the unce_nty sec_onof the RI Repot, To_ Assessme_. _
as indicated in the Navy's response. HERD will not i

rec°mmentdhedsk es_matesaa reppr°valpresente°df _e re_SeacdcordingRly.IRepo_ unless i
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Comme_ i Comme_ No.in
No. i Responsesto Comme_ Response

i Comme_s

GENERALCOMMENTS

1. andinThethe17msponseSAugU_areacceNaNe,ltOl2005SpedfiCpendingmemomndum)Comme_Sm_ew(aSofl,2,_l_l_thenUmbemdrevised Comme_ n_ed. i .i

PhaSetocomme_s,IIRI documenLDFG.OsPRFOrthehas_mNningspe_ficcomme_s,mSponses i
detailedbelow.

SPECIFICCOMMENTS

1. Comment3, Quantitative methods for estimating inhala_on Asam_e c_cu_on usingthe burrow_rmod_ _om
Append_ H, exposureto volatileorgan,s are av_e [e.g., Hope, Hope(1995) is a_ached. The sam_e usestoluene
Section2.1.6 1995; U.S. En_ronment_ ProtectionAgency (EPA), (maxdete_ =41 mg/kg insurfaces_l) with the ornate

200_. DFG-OSPRrequests that add_on_ detail be shrewexposureassumption& The c_cu_on
prodded as to why _ha_on exposureto subsudace dem0n_rates that the expe_ed applieddoseof
vola_le organics by buEowinganimus is con_dered toluenethroughinhala_onof burrowair _ _significant
an _gn_cant pathwa_ comparedto the ingesteddose#om soil inve_ebrates

ingestion.

2. ili SectionAppend_Comment4,2.1H,.8.3, a. g_dN_esTheEn_ronmentCanad_nfor(CCME,COundlbenzene,Of1999)MiN_erSsoiltoluene,qualityOfthe iiI .agdculture,.gu_N_esa.The NavyhaSfor .par_and.TheseUSedthehaveaSbeenCCMEsuggested,added1999toSOilrathertheqUNitYTierthanI for _i;
i andSection eth_benzene, and x_ene do con_der soil i DirectContactscree_ng tables H 6-3 and H 6-4. :
i 2_.2A . conta_ of plantsand inve_ebratesin a park- i " i

! follow,likese_ng.benzene,Thesoil0.5qu_itYmg/kg;gU_NineSeth_benzene,areas i!

ii mg/kg.l.2mg/kg; toluene, 0.8 mg/kg; xylene, 1' _i
....... _[_............ ____F£E__,_4#-t ri_!_r_tolu___(___ _A_I a__T_Y 0_............................................................................ _..i
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Comme_ Comme_ No. in i
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! Comme_s

i conce_rat_ann(ld999T)_madg3e0 m_kgg_sms_ewee_esre_i___1_a'wagsr_w(_n999)st.ud_y_sNe_edo__herine6__madgpe_ms_kbgeanb'asewi__h_i_he_e'_N{d_a__o.ndimUctseSd_e_e_dBecaustehceontadsoiT IRV_TralmadgDeFG'OSP2R'4'6"trin_r°t°lUens__eeninegtal valuaegmevSaluOef3wi0t_sm_ktghpUmposethdeNaVy'NSaloVYrth.hneas i "

wNght)c.hlorosis anA__0%m_kregductithoneminWaplSantma_ehd_g_, }Tablemsspons_6_taocomment#a4ndH 6-4. December 2005 Please see i
at 30 m_kg there was a 25% mduc_on in _
plantheight,and no ph_o_c effe_s were
obsewedat 10 m_kg. A recent _udy by
Roch_eau et al. _00_, repots _co_g_ ,
benchma_s _r TNT based on effe_s in i
alfal_, mill_ and _egmss. In fresh_!
amended tre_men_, the _we_i
conce_mtionth_ produceda 20% decrease i _

. , inshoot_omass orseedlingeme_ence was i
33 m_kg. Them_m, the 30 mg_g levelmay i
be usedas TRV exceedencesbasedon _e
d_a pmse_ed in these _udies. For
exam_e, Roche_auet al. _006) _und th_
din_uenes were more ph_o_c than
TNT and _ wea_edng of TNT enhanced
ph_o_ insomecases.

c. For _amino_nitrot_uene _-ADNT), a pla_ c. BecauseDFG-OSPR agmeswith _e Navy's
• ' TRV of 80 m_kg soilwas s_e_ed, based on s_e_ed TRV _r _aminodi_tm_ene (2-ADNT),the -

T_madge et al. (1999_ T_madge et al. NavyhasusedtheT_madgeet alvalueof80 mg_g
(1999) m_ewed a _udy where y_w _rthe dim_co_a_soil scme_ngvalueasproposed
nu_edgewas grownin soil_th 80 m_kg 2- in response_ comme_ # 4 December2005. Please
ADNT _r 42 days. Themwere no_gn_ca_ seeTa_es H 6-3 andH 6-4.
effe_s on_a_ w_g_. Although_e d_a am

....................... _mited_DFG-OSPR finds this n_obse_ed
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No. CommenRtsesponsesto i Comment Response

adve_e effe_ level(NOAEL)acceptaN_

d. For RDX, a plantTRV of 100 m_kg soilwas
s_e_ed based on T_madge et al. (1999).

TNmadgwehere cucumbeert al.wa(_s999e)xposerde_ewetdo0, 50a,Nud_Y00, d. The Navy's sNe_ed TRV_r RDXexposu_ by

Os_gn_cantl2y00m_k_duceRdDX/k_t10s0oil.an_Omas2s00m_kgW.as dimPlcta_Sco_a__theTalmadgseoiIs_eeNnge.tal. valueOBfecausel00m_kth ge _ve_ebm_ter_e i

WinfiNSi dmilaa rdvemm e_kg leveilIndingeSffee_tal'levere Ip_se_(2s004h)'av(eLOAEL)anb deeTnhere_a'1°wmP°_eDdFG-OSP°RbSe_atdhel0b0Yiand_" eem_gn_k_eawln__4iu_l_i!__lt_i!ii!i__i_6e'36_" i
will in_ret exceedanceof this level as a
p_entialrisk_ _a_

e. Forsoil inve_ebrates,TRVs weres_e_ed for
TNT (58 mg/kg soil), RDX (46.7 mg/kg)and
HMX (15.6 mg/kg_ basedon Ro_douxet al. ThemoreconsewativeplantTRV of30 mg/kgforTNT
(2002_ ThesevaluesrepresentLOAELsfor wasse_ed by_e Navyforthescreening_bles H 6-
ea_hwormreproductionandgrowthandDFG- 3 andH 6-4. ThisislowerthantheTRVs presentedin '
OSPR will i_erpret exceedancesof these Kupermanetal., 2005.
levelsas a potentialdskto soilinve_ebrates.
Newer studies (e.g., Simi_ et alo, 2003);
Phillipset al., 2004; Kupermanet al., 2005)
indicate_at the to_d_ of thesecompounds e. TheNavy hasusedtheRo_douxet al.,2002

is higherin loworga_c ma_ersoilsor aged LOAELvaluesforRDXandHMXforscree_ngsoilfor
s_l treatme_s. DFG-OSPRwill interpret_e advemeeffe_s as proposedinresponseto comment#
_g_ficance of TRV exceedancesbasedon 4 December2005 becausethesugge_ed_udies
thedatapresen_dinthesenewer_ud_ (Siminietal, 2003andPhgipsetal, 2004) assess

acuteto_d_ endp_s whichdonotrepresentchron_

_ Perc_orate TRVs for plants and soil exposurescenado_
inve_ebrateswere not addressed in the



May 2006 .Response to Review Commen_ Page 4 of 13
Document_Ue:

ResponsestoCommen_onMe D_ PhaseII Remed_l InvestigationRepo_ Ins_llationRe_o_on Pmg_m Si_ 1, FormerExplore O_nance D_pos_
Rang_ FormerMa_neCo_s _r Sta_onElToro,C_i_om_

ReviewecRegMaDonoho_ Ph.D.,Staff Toxicologist,Califom_ DepaRmentof Fish andGam_ O_ce of Sp_ PreventionandRespons_ Le_erda_d 23January
2006

Comme_ Comme_ N_ in
No. Responses_ Comme_ Response

Comme_s

pemh_mte/kgreSp°nses_002)willbePmp°Sedu_lizedt° wetC°mmen_'valueSw_g_byDFG_OsPRsoil.°fThe1Theset°U'S'4valuesm_kgwhenEPA !iI _inve_ebrates_eeNng.weig_The NavYba_sassum_ghasused_is_ sNiThemngemngem_um_risPlantusedandinthe°n ate_ isd_ ]iiI

ev_uatingthe _gn_cance of ecologicaldsks i appm_m_y 40 pe_e_ (ASTM,2004_ ,i
asso_ated wi_ pemhlorateat Si_ 1. i

;

g. Plant and soil inve_eb_ benchma_s were !
not prodded _r po_cy_ aramaic

hydmca_°nSmqueNedin _e(PAH_'June4, 2003As DFG-OSPRp_°uNy iI g"Risks _r NdMduN PAHsa_ evNu_ed in the Dm_ ii
memorandum, Sve_mp et al. (2002) and i FinalPhaseII RI.The soil inve_ebm_ s_eeNng !

Jenseninve_ebm_and_xi_SveNmPbenchmaNs_003) _rhaVepAHsSOiliifluom_heneValuesof 20 mg_ghavebeen_rnap_haNneadded to theandDim_37 m_kg_rco_a_ _i
0.e., 20 m_kg _r nap_ha_ne and 37 m_kg i soil s_eening _Nes H 6-3 and H 6_.
_r fluora_hen_ _at should be discussed,i
Sve_p et al. _003) and Jensen and i
Sve_p (2003) also have _d_ data _rl
plan_ O.e., 58 m_kg _r fluom_hene).i
Jensen and Sve_p do pin, de sedime_ i
qu_i_ cd_da _r _dMdu_ PAHs, as well as
a cd_don _r "sum PAHs." Themes, dsks_ _

fr°ms_e1.indMdUNDFG-OSPRPAHswillSh°Uldpm_debe evaluatedDTsCwithat ; i
haza_ quotie_s _r _d_du_ PAHs if l

, p_ential dsks a_ not discussed in _e RI i_ i
........................................................................................................................................Repot. ; !
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Comme_s

i3. Attachme_AHppendcix°mme_H_5- commei_mp°_aw_hile gmwthd'oeesndp_nSotmpmducti°nc'on_der_t_oevNu_hetrhaend_spOnSaedve_me°_Ni_effe_tso thiasre Commere_mnceTsheWNf _5_an d25b)asedonal n956 NOAE(pLm_de_d_rmediat°ef lm_kg-_dthe °figinaeIxposurewi(thATSDR
_ 1, Benzene _.e., immun_o_cal impa_ may indi_ctly affe_ dosingin w_er bygavage. Theseare _e _we_

these endp_ For exam_e, decreasedresi_ance dosesobsewed _r any endp_ _r oralexposure.
i to diseasecan lead to increasedmo_i_ in_e field.
i Con_de_on of indim_ endp_s is pa_ of the U.S. The Navyre_eratesthe p_ous response:

Army Cen_r _r Heath Promotionand Preventa_ve
Medidne (USACHPPM) _anda_ process _r "Ec_og_ dskshouldbebasedonendp_s thatare
selectingTRVs (USACHPPM, 2000). DFG-OSPR ec_og_ mleva_such as"reducedgrowth,
does not .agree th_ adve_e immunologicaland imp_mdreproductionor_cmasedmorality"(EPA,
hem_ogic_ effe_s assodated with benzene 199_ Ecologic_Risk AssessmentGuidance_r
exposuream not eco_g_ m_va_. DFG-OSPR Supe_un_ Processfor DesigningandConducting
will ad_se DTSC on the ecologicalsignificanceof EcologicalRiskAssessmen_- _rim Final, Pg 1-9).

i quotie_s Althoughphy_og_al or or _ _haza_ ca_ulated_r benzen_ beha_oral _her

_e_dp°intuSsedStoOm_ssesSsPe_esm,aYbr_s_heseeC°l°gicalltY° spe_eesndpN_saporepulationismp°_a_inn_ genemlulYnlesSs°me caSens° i
i _her endp_s am av_e_

Con_e_ w_hthis gu_anc_ _e Navydoesnot

i anaddvemeimmun_o_cC _°nsiderthesheasnotinco_orateedndp°in_at°n_hehem_NogicbN_s_C°l°gicalloYfTRVsbaSeedffe_SisgNficao_n i
! assorted wi_ benzene, i! ,

' 4. Comme_7, DFG-OSPR do_s n_ agree wi_ _e Navy's The Navyacce_s_e mammalNOAELbasedon a
Append_ H, i_e_retation of the TNT _xid_ d_a _r mammas, growthendp_ recommendedby USACHPPMand
AttachmentH 5- First, the _udies did not rely sole_ on hi_ogical or the high level of confidence_ey assod_e with_
1, 2, 4, 6- physi_ogical endp_s. Johnsonand McAtee_000) value. The TRV _ ED _0= 0.3 m_kg_ hasbeen used
TdnRm_luene developedthe TRV based on decreasedw_g_ g_n in the _od chainmode.
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Comme_ i Comme_ No. in i
No. i Responsesto i Comme_ Response

i c°mme s i
(TNT). =_n indicatorof growth)and anem_ in dogs, which

was deemedto advem_y affe_ _ture fitness. As
_ated in the Responseto Comme_ 5, growth is'
con_demdto be an ecologicallymleva_ endp_ by
U.S. EPA. Second_,_nce dogsand rotsappearto
be compam_e in sen_, andmoresen_ve than

' "m_ce,the TRV developedby Johnsonand McAtee
_000) is protectiveof the vade_ of ecological
mce_om at S_e 1. Thedraft PhaseII RI (Table2-2)
lists the coy_e, bobcat,C_i_m_ groundsqui_el,
Bo_a_ pock_ gopheh dese_ co_on_il, and San
Diego _ack_ailed _c_ab_t as _e mammas
obse_ed at S_e 1. The a_ume_ that the mouse
be_ermpmse_s the mamm_spe_esat Si_ 1 is not
supposed by these obsewa_on_ DFG-OSPR
continuesto recommendthat the mamm_n TRV
_.3 m_kg_), s_e_ed by_e USACHPPM_ohnson
and McAtee,2000) be u_Szed. If _e Navy is not
willing to reuse the hazard quotie_ calculations,
DFG-OSPRwill pin, de _m_e hazardquotien_to
DTSC in order to evaluate _e _gn_cance of
eco_cal dsks_om TNT.

i 5. Comme_ 8, Anemia, inducedby this class of compound_has Anemia,by_s_f wasn_ mcogn_edasanecologically
! Append_ H, been cons_e_d an ec_og_ m_va_ endpointby relevantendpoint. It becamem_va_ when asso_ated

" ' At_chme_ H 5- USACHPPM _ee comme_ above). DFG-OSPR witha growthendp_nt. A renew of the ATSDR(1998)
1,2, 4 does not agree with _e Navy's i_e_retation th_ chmn_ oralexposured_a shows_ the 0.2 m_kg_
Din_uene anemia doesnot necessarilympmse_ a throat to _e TRVwas_r hem_ogical effe_s. (EII_ et al., 1979).
(DNT) reproduction,suwival _nd growth)of mammas at _e TRVsassorted wi_ mamm_n growthand

_te. The s_e_ed NOAEL(3.9 mg/k_d) is based on reproductionendp_s mngedfrom 8 mg_g-d (NCl,
chronic effe_s on bodyweig_ in mts. The m_ew by 1978)to 95 m_kg_ (Elliset al, 1979). The

__ .............................._ .=theAgency for Toxiq.Substances _sease Re_ preponderanceof evidencefrom_e above-re_mnced



May2006 Response_ ReviewCommen_ Page7cf 13
Docume__Ue:

Responses_ Comme_sontheDraftPhaseII Remedi_Inve_gationRepo_InhalationRe,oregonProgramSi_ 1,F_m_ Exp_s_eO_nanceD_pos_
Rang_FormerMarineCo_s_r _ationElTom,Califom_

Reviewe_Reg_aDonoho_Ph._, StaffToxico/ogist,Califom_Depa_mentofFishandGam_OfficeofSpNPreventionandRespons_Le_erda_d 23Janua_
2006

Comme_ Comme_No.in i

No. Comme_Rsesponses to i Comme_ Response

(ATSDR, 1998) indica_s _at DNT producedanemia i _udies,conduced on severalmammN_n spe_es,
andeffe_s on _e _es O.e.,repmductio_in_ at ! shows_ _e TRV cf noeffe_ _3 m_kg_) s_e_ed
dosesat or below_is level. DFG-OSPRcontinuesto i bytheNavympmsen_anec_o_cal_ relevant
recommendthat the TRV s_e_ed by ATSDR _r i endp_nt. Them_re, the Navyhasnotinco_orated
dev_opme_ of the minim_ dsk level be u_l_ed_r i theTRV of02 m_kg_ basedonanemiaassod_ed
DNT; a chm_mdum_onoral NOAEL value of 0.2 i wi_ 1,2,4DNT.
mg_g in dogs. If _e Navy is not wglingto reuse i
haza_ quotie_ ca_ulations,DFG-OSPRwillpin,de i
a_ernate haza_ quotien_ to DTSC in order _i
ev_u_e the_gn_canceof ec_og_ dsksfromDNT.

6. Comme_ 11, DFG-OSPRrecommended_ _e mamm_n TRV The USACHPPMrepo_recommends2 diffem_ s_s i

AppendAttiXachme_ _ u_ed(1.m_k_dT)hesele_eNdavyis n_Ydi_dinUgSACHPPthMeTRV_001fr)om_bee recommendationoflm_kg-Cf dTRVs_r mammN_ The fl_SACHPPlh Me classMammN_ i
1, O_ahydro- draft Phase II RI (33.1 m_kg_) by ten to e_mp_e _ madewith a low level of confidencebecauseonly
1,3,5,7- to a chmn_ _udy (_m_kg_). This a_u_ed value is one o_er cf mammas was suffidently cham_erized.
_t_n_o- relative_ _ose to what DFG-OSPR _commended. ThesecondUSACHPPM_commenda_onofa NOAEL
1,3,5,7- Since mbbi_ have been obse_ed at Site 1, DFG- equal_ 9 m_kg_ _r mamm_n omn_ores is
_tmzo_ne ORPR does not concur th_ the mbbit is less pmse_edwi_ a mediumlevel of confidencebasedon
(HMX) representative of _e spe_es pmse_ at the _. welldocumen_d workwi_ mden_. TheTRV

Add_on_ly, the mbb_ model was the basis of _e recommendedby the Navy_r this dsk assessme_ is
pe_hlorate TRV s_e_ed by the Navy _ee be_w), basedon a _udy of micewh_h appear_ be morn
DFG-OSPR will evaluate the magn_ude of haza_ sensi_veto HMX_an ra_.
quotie_ exceedances,and pin,de recommendations
to DTSCregaling the _gn_cance of ec_o_c_ dsks Basedon _is, the NOAELTRV of 3 m_kg_ dedved
assodated wi_ HMX. _om Talmadge_ al. 1999has beenused because_

mpmse_s a masona_e ec_o_c_ mleva_ TRV.

7. Comme_ 12, If _e Navy is un_g _ pin,de _m_e haza_ The mpmse_ativespedes s_e_ed _r_e Si_ 1
Append_H, quotie_ ca_u_tions_r ameni_ cadmium,cobaR,and ecologicalriskassessme_am _mi_r in_eding
A_achmentH 5- lead, uB_ng _e BTAG-recommendedmamm_an behavior_ _e spedess_e_ed _r theEPA EcoSSL

TRVs (U.S. Navy__1998),DFG-OSPR will pin, de docume_(EPA200_: smallgmun_e_ng bi_s and
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Comme_ Comme_ No.in i
No. Responsesto "Comme_ Response

Comme_s

1, Ino_anics these c_culat_ns to DTSC to pmse_ a range of mamm_ The Navyhasusedthein_dm finalEPA

i eco_gical dsk es_m_es. _eEyCOSSaL_ _omughdlyOcUme_s_r_OSpeeer re_eweChdemiCaaISnda_COVe_ddev_opeadS i
! fromecolcgicallyreleva_ endpoi_ The seconda_ :
! sourceofTRVs usedinthis dsk assessme_ is the _
i Navy-BTAGdocume_(EFAW 1997)_r chemica_n_

includedin_e EPAEco SSLdocume_. TRVs_r
chemicalsnot in_uded in _er _e pdma_ or
seconda_ souse werederived_om the peer m_ewed
_c_ogy _r_um, wh_h am con_dered_a_
soumes. The selec_onhiemmhy hasevolvedover _e

i i i quotientcalculationsbaseA dspauN_heydea_msu_a'sthevadOUaSlh_edNmavyFinalE.ChOasnoStSLdocume_os_m_desdecondaa_m_ehaZaordhraVti_ab_een i;

! ! souses whe_ pdma_ sourcesa_ ev_e.

i8. i AppendCix°mme_H_3'' i TRvA,valU_ase°fd0"6o4na_kg_/d_ma_d_S_Ne_eredpo_S(usACHPpMth,e mammN ,PemNo_TtehemammN_Enn_nme_ealCOlogicalTcRVo_am_atioPn:_posedin EPAs i
i At_chme_ H _ i 2005). The NOAEL based TRV was e_p_ed, To_cologicalRenewand _sk Cha_edzation, i

1, Pemhlo_ i d°sueNngtg501'%00_fth_eld_bN__NeUdnce_Nn_'N_°{r'L_s_=_°6m35am_kgl)._hal a_s_emtNheLOAEL_om wh_h_Ree_ew D_ Oan. 2002R)'_DisdedvedU,ses 0.01 iT_kgis-d i
i This is _gn_cantly higher than the TRV basedon med_ endpN_s _leva_to human heath, i
i recommended by U.S. EPA _002) _ ev_u_e An unce_n_orof 10wasap_d _ e_mp_e a i

i " i m_g_)e,c°l°gical basimedPa_ ° pe_u_ationmsamma_an _ce_°_rS_oi_0"00alnd populatiNonOAEL_rimN_ationasmamm_necNo_caa Im unknown_RValthough_e i
i i p_ui_ hormones, _ymid _op_h_og_ and
_ i changes in brainmo_hom_ in mt dams and pups. The TRV _commended by USACHPPMwas basedon

i i I_i_ISr_poh_her_a(0n.3m_kg_t)he TR_aseUdSedo_thae_pmductivdem_Phase _avy,maseV_ua_°wnellas_h° erf_e samde_a_atua_ngendp_U ssed by EPAm_vaa_ndtheto i
, ___.____.___i............... ___=_=_P_.i_._.[_t).L_._9_._.§____._______.§_.___R!_ eq_o_ical dskassessme_. The Navywill_llow _e i
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C°mmeN_°. i Resp°nsecs°mme_N°_°in Comme_ Response i

_Comme_s i
_po_ u_lizeda TRV of 0.0016 m_kg _r pemh_rate, } USACHPPMdraft mcommenda_onun_la final TRV is i
basedon a _yroid _nc_on endp_nt. This valuewas i av_ i
acce_ab_ to DFG-OSPR. It now appeam _at the i
USACHPPM _005) a_an pemh_rate TRV (1.3 i For m_mnce, as mque_ed by DFG,_e Navyhas
m_kg_) is being adored. This TRV is based on i c_cul_ed HQ v_ues u_ng _e USEPA_002)
alfred growth in chicks, and u_lized unce_y i mammalianTRV of 0.001 m_kg-dand avianTRVof
_om to account to i_empe_es vada_ The i 0.0016 m_kg-d. The wide rangeof HQsare in_uded
USACHPPM in_m_ draft mpo_ con_uded the i ina table a_achedto these RTCs. The rangeis also
ecological m_vance of changes in _yroid _ure i discussedin Section3.5 of Append_ H (Tier 2
and _nction is unce_ain. Due to the draft na_m of ' Unce_n_es An_y_s_ as well as Section7.3.2 of the
the USACHPPMdocumentand unce_n_ regaling RI text (Tier2 Unce_n6es An_y_.
the biological_gn_cance of alfred _ymid _nction,
DFG-OSPR recommends _ _e USEPA _002)
mamm_n TRV _.001 m_k_d_ _e a_an TRV in
the draft Phase II RI repo_ _.0016 mg/k_d), and the
draft USACHPPM TRVs be u_lized in haza_
calculations _ mpmse_ _e range of p_en_al
adveme effe_s _ mamma_ and bi_s. The ATSDR
(2005) has recently released a draft _co_g_al
profile _r pemh_rates. When renews of _e
USACHPPM_005) and ATSDR _005) docume_s i
am com_ed, these final docume_s can be u_l_ed i
to i_e_ret the significance of _e range of haza_
qu_ values.

9. Comme_ 14, No m_rence _pm_ded to suppo__e _eme_ _ The Navyutilizes_e USACHPPMand EPAdefin_ons
Append_H, i_empedfic unce_y _o_ are notnorm_ used ofa chmn__udy _ne _ spansgm_er thanten
A_achme_ H 5- in ecologicaldskassessme_s. Theyhavebeenused peme_ ofananim_ lifespan_EPA2005liststhe
4, 2, 4, 6- by USACHPPM _000) to address data gaps and ma_mumli_ spanof theNo,hem bobwhRequailas
Td_tm_luene have a hi_o_ of use in _d_ e_mpolations 6.5yearn,howeve_thenorm_lifespanis muchless.
(TNT) involving _Ee_d_ wi_life (U.S. EPA, 1996; Fewl_e _nger_an 5yeaBand 80% livelessthan1

Chapmanet al., 19_)=..The a_an pemh_rate TRV yeac TheEPAWi_life ExposureFa_omHandbook
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Comme_ Comme_No. in
No. Responsesto Comme_ Response

Comme_s

currently proposed_r use by the Navy u_lizes an i (1993)repots _ qua_li_ng _ Novemberof their fi_t
. i_eBpedes unce_ain_ _or (USACHPPM,2005_ i year are expe_ed to live another10to 11mo_h_

Secondly, while the Navy may consider a 9_day i Basedon n_uBI quail Ionge_ty, a 90 day _udy is a
_udy in the No,hem BobwhReQuail as chronic in' chmn_ _udy andshould notbe con_dered
durat_n, this is not con_e_ wi_ cuEent subchroni_
appmache_ A numberof soumescons_er a chmn_
_udy as one that spansgma_r _an ten peme_ of an There is only 1 bi_ _d_ _udy availa_e (Gogalet al,
animus lifespan (USACHPPM, 2000; U.S. EPA, asd_d in USACHPPM,2000) and_eau_o_
2005b; U.S. Navy, 1997). The Bobw_ Quail has a c_cul_ed an ingestionNOAELof 7 m_kg_ay _r
li_span of 6.5 years (U.S. EPA, 2005). Them_m, a 2A.6-TN_ Sincethere is on_ a _ng_ _udy av_
90-day _udy coveB less than ten peme_ of _e the Navyaccep_ an unce_n_ _or of 10in
li_span andwould be considereda subchm_c _udy. e_Bp_ating to _her spede_ The Navywill util_e a
DFG-OSPRcontinues _ recommend_ _e a_an NOAEL-basedTRV of 0.7 mg/kg-da_

i TRV (0.07 m_k_d), s_e_ed by USACHPPM

i _ohnSOisnnot willinagndt_cAteere,_se2000h),aza_b_uotieUti_lized.calculationf_e Navy
i DFG-OSPRwill pin, de a_ern_e haza_ quotie_s _

i eco_g_DNTSCin dskOs_e_o_oTNeT.valuatethe significance of

10. Comme_ 16, If the Navy is unwi_ng to pin,de al_m_e haza_ The mpmse_ative spedes s_e_ed _r theSi_ 1
Append_ H, quotie_ ca_u_tions _r cadmium and lead, utilizing ec_ogical dsk assessme_ am _milar in_ed_g
At_chment H _ _e BTAG-recommendeda_an TRVs (U.S. Navy, beha_or_ _e spedes s_e_ed _r_e EPA Eco SSL
4, Ino_anics 1998), DFG-OSPRwill pin, de these calcula_ons to docume_ (EPA 2003_smallgmund-_ed_g _s and

DTSC _ mpmse_ a range cf ec_ogical dsk mammas. The Navyhas used_e i_edm final EPA
e_im_es. Eco SSL docume_s _r those chemica_ coveredas

• ey am _omugh_ peerm_ewed andam dev_oped
from ecologicallyre_va_ endp_s. The seconda_
soumecf TRVs is _e Navy-BTAGdocume_ (EFAW
1997)_r chemica_ not includedin _e EPAEco SSL
document. TRVs_r chem_s n_ includedin e_her

....................................... the pdma_ or seconda_ souse are derivedfrom the
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Comme_ Comme_No.in
No. Responsesto Comme_ Response

' " Comme_s

; peerm_ewed _cology literature,whichare
i con_dered_a_ sources.

i ! As a msu_,the Navyhasnotprodded _m_e haza_
'_ quotie_c_culat_ns basedonseconda_ or _a_

; ! i souses where pdma_ sourcesam av_

11. Comme_ 18, i DFG-OSPRmque_s th_ add_on_ te_ be addedto The in_rmation pmsen_d in_e responseto
Append_ H, i the draft Phase II RI to descdbe _e _ot-spot" comme_s regaling _e _ot-spot" analysishas been
Section3.4.3.1 i analysis _r in_equently d_e_ed co_aminan_ that added_ Section3.4.3.1 (Frequencyof D_ection) of

i was described in _e response to _is comme_. Append_ H. Add_on_l_ Figure2-4 in Append_ H of
i DFG-OSPRcon_nuesto believethat spatial map_ng the DraftRI Repo_presets all surfacesoil sam_ing
i of hazard quotie_ exceedances _r ds_dd_ng _cations_exceed eco_gical screeningcd_da.
_co_amina_s would greatly assist in ev_uating _e
i overall sign_cance of ecologicaldsks at Si_ 1.

CONCLU_ON

The draft final Phase II RI _r SRe 1 should address Acknowledged. Becausethe range _r the pe_h_rate
the comme_s prodded herein. Several of the TRVs TRVsis so gm_, as mque_ed, the Navyhasprodded
recommendedby DFG-OSPRin an Augu_ 11,2005 _e rangeof p_enti_ risks _r pemh_rate, w_ch _
memorandum to DTSC were not adored by the a_achedto these RTCsand d_cussed in Section7.3.2
Navy. Add_ona_ new TRVs were proposed in the of the DmRFinalRI _ (Tier 2 Unce_aintiesAn_y_,
Navy's responses to comme_s that are not andSection3_ ofAppend_ H (Tier2 Unce_ain_es
acce_a_e to DFG-OSPR. To _dli_ fin_izing the An_y_. Howeve__r _e above_a_d masons,the

haZaprd_entiaPihaseI_uotie_dSsksR.I,DFG-OSP_R_hPerO_deNdar_Commentds_ disCUSuSnwi_n_hatth_oN_m_raengpem_d_f NaovYtherhaySadouns_pin,decdhem_he mque_ed dsk ranges_r i

al_m_theesehazahrdaZa_uotie_qsU°tie_Sto' DTsDcFG'OSPaRndin_WiretII Pm_dlhee i
, significance of p_enti_ ecological dsks at Si_ 1 i
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Comme_ Comment No. in i i

No. C°mmenRtsesp°nses t° i c°mment i Response

I I according_. I

P_c_a_ NOAE_B_ed H_aN Q_ Com_

Spe_es NOAE_BasedTRV ! LOAEL-BasedTRV NOAE_BasedHaza_ i LOAEL-BasedHaza_ Quo_e_

_i Quo_e_ i

Deer Mouse _ _SACHPPM 2005) i 6.4 _S_H_M _ 3 i 03

0_0019 _SE_ _0_ 0_19 _SEPA 200_ 2_00 ! 200

I °°'' I
_em Meado_a_ 1.3 (USACHPPM2005) 13 (USACHPPM200_ 1 0.1

0.00162_SE_ _0_ 0.0162_SEPA 2_ 800 80

Moum_gDove 1.3 (USACHPPM2005) 13_SACHPPM 200_ 2 02

| 0_0_2_s_ _ 0.0_52_us_2002) 2_00 t 200
!

Re_nces

AmedcanSo_e_ _r Testing and M_eda_ (ASTM_ 2004. S_nda_ Guide_r ConductingLaborato_SoilToxi_ or B_accumu_tion Te_s
with LumbdddEa_hwormEisen_ _tida and_e Ench_m_d PotwormEnch_meus a_idus. E167_04, We_ Conshohocken,PA.
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Agency for Toxic Sub_ances and D_ease Regi_ry (ATSDR).1998.ToxicologicalProfi_ for 2A- and 2,6-Bini_otoluen_U.S. Departmentof
Health and Human Service_ Atlanta,Georgia CCME. 1999.Canadian SoilQuflity Guiddines for the Pro_ction of Environmentfland
HumanHealth.CanadianCounc_of Ministersof the Environment.Winnipe_

Enoneefing _e_ Acti_ U West (EFAW). 1998. Devdopmem of To_ciU Re_nce V_ues as Pa_ of a Reoon_ Approach _r Conducting
Ec_ooc_ Risk A_smen_ _ Nav_ FacH_es _ C_i_mia. Dra_ Tech_cal Memorandum. San B_no, Cal_: Departme_ of the Navy,
Enoneefing _d Acti_ West, Nav_ FacH_es Eng_eefing Command. Co_ N62474O_D_60_ CTO 027. Jul_
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BurrowAir Mh_aUon model (Hope,199_ pg 227_227_
To_ene
I SoilConce_m_on 41 (m_kg_ Ornateshrewwe_M = 0.00585 k_ I

Ov=0R*ECvaNm)*Theta*Y*m Ap#_d d©se=1 4"99E-061m_kg-day

Wh_e:
Dv=Aphid dose_a inhala_on_ burrowair
EC_ap= Exposureconcent_tioninbu_owair !i __
IR= inhala_onrote,M3p_ day 0.00035652 M3May
_=fra_on _ daysped inburm_ unless 0.5
W = w_g_ 0.00585 kg
Th_a= SUF _urrow),unless 1
Y=seasonali__or, unless 1

ECvap=_H_R*_}l(_*fo:Koc)*ECs,s*_ Conm in burrow_r = _ i_ m_M3
Toluene

H=Hen_'s Mwcon_a_Pmm_m_ 0.00594 0.00594
R=Un_em_ gas con_ant,8.314 Pmm_moi/K 8.314
T=_mpemture,K (0° C = 273.15 K) ;88.15 K
p_ _r den_, k_m3 @15 C 0.8787 k_M_
fo_= soilfraction_o_an_ ca_on co_e_, un_e_s(USEP_ 1996) 0D02
Ko_= soil-w_erpaRitioncoeffi6entnormM_ed_r OC, _kg 182.00 _kg
Ps= D_ s_l bu_den_, Kg/L(mg/cm_ (USEP_ 1996) 1.5 m_cm_

USEP_ 1996. S_I ScreeningGuMance:Te(hn_ BackgroundDocument,EPN54_R9_128, Washin_onDC, May 1996.



TolueneExposurefor OrnateShrew (Tier1 mode) at S_e 1
W_g_ = 0.00585 _gmms I_e weigh

Foodintake= 1.119 gramsperday_w) BCFe= 8.48 (USEPA,2005)

Inh_a_onrote= 0.00036 M3perday

SoilCon_ BuEowAir Exposureperday AirPathway
Aphid dose* Soil IngestionDose Inve_Ingestion To_l Inges_d peme_ of total

(mg/kgdw) (mg/kg-d) (mg/kg-d) Dose(mg/kg-d) Dose(mg/kg-d) dose

41 0.00000499 0.395 112 112A0 0_000044%

* Assumethatall of ap_ied dose isabsorbed.

USEPA. 2005. G_dance for Devdo_ng Eco_c_ Soil Sc_e_ng Leve_. OSWER Directive 9285.7-55.
U.S. En_mnme_ Pm_ctionAgenc_ Officeof SolidWasteand Eme_ency Respons_ 1200Penns_van_
Avenue,N.W.,Was_n_on, DC20460. ReUsedFeb_a_ 200_
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GENERALCOMMENTS

1. Due to the _petitive natu_ of some commen_ _ in The Navy agrees that a _chnical meeting to discuss
pa_cu_ those on the vadous dsk assessme_ agency comme_s would _li_ final_ation of _e RI.
many of which were p_ded in our comme_s on the A BCT meeting was held on 25 O_ober 2006 to
dra_ _po_ - and to expedi_ final_ation of this discuss the issues, and a _llow-up meeting is
docume_ and advanceme_ of the _te wo_, we scheduled_r7 November2006.
would _commend th_ a meeting or convince call
be a_anged to _her discuss _ese commen_ pdor
to delive_ of the FinalRI Repot.

2 Rnall_ the Navy notes in the RI Repo_ that _ i_ends The FederalAviation Administra_on(FAA)has _cenfly
_ t_ns_r the si_ _ an enti_ which will use _ _r a p_ded a _er _ _e Navywh_h _es _ _e FAA
_mi_r pu_ose (ie., arms training, ex_os_e has d_ermined that _ is in the be_ i_ere_ of _e US
dem_on, _c.). It also notes that the effo_ to Govemme_ _at this panel of p_pe_y be included in
trans_r the land to another agency _r use as a and madea pa_ of the overall"Ha_tatArea"-a panel
training a_a has been in p_g_ss _r several yea_ of p_perty at El To_ being managed by the FAA on
now wi_o_ success. G_en the lack of success in behaff of the US Govemme_. Upon recei_ of _is
trans_ng this p_perty and the unce_n_ that the pa_, FAA will enter into applica_e ag_eme_s with
si_ will ever be usedag_n _r a _milar purpose,EPA the FBI and USFWS_r "continuedlike use". Included
cautionsthe Navywi_ _ga_ to e_a_ng _eanup with this le_er is GSA Form 1334, "Reque_ _r
levels which would p_dude _e use of _e land _r T_ns_r of Excess Real and R_ated Pe_on_
anther purpose; this concern is p_se_ in many of Prope_y", as well as the Legal Descriptionof the _te
the a_ached comme_s. It is _commended that this and the Reco_ of Suwey _r the site. In suppo_ of the
issue also be discussedin a meetingof all pa_e_ p_pe_y trans_ _e Navy is p_padng an

En_nme_al Summa_ Docume_ (ESD) which
includes a Memo_ndum cf Understand_g between
• e Navyand_e FAA.

The Navy plans to p_de the BCT with pedodic
upd_es about _e p_gress cf _e p_perty t_ns_c
The Navy will develop and propose _eanup goals
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con_e_ wi_ _re _nd use.

SPEClRC COMMENTS

1. SectionlA, Them am _sues wi_ _e labe_ng of _e _bles. The The_willmce_ea_mughre_ewprior_distributionof
General d_ons appear to be _corre_ _mugho_ the background the Rnal vemion.

_scuss_n_ It _ recommended th_ th_ issue be
add_ssed in the fin_ documenL

2 Se_ion 3.3.3, "Thema_ ve_ lim_edareas of these ha_ onsite, which The _eme_ wigbe d_ed.
Page3-36 lim_ _eir s_n_cance_ Froman ecolog_ _andp_nL _e

_ that these types of ha_ am becomingmm in this
a_a makes _em ve_ impo_a_ and wo_hy of protection
andexpan_on _ any way pos_ It is recommendedthat
• _ _eme_ bedel_ed fromthe _xt.

3 Se_ion 4.1, Page A dtation of Figure 1-3 is prodded _r _e bounda_ of the The _tation will be m_sed to m_r _ Figure1-4.
4-2 geophysical suwey gdd while th_ _rma_on is a_ual_

p_se_ed on F_um 1-4. It _ recommended_ _is e_or
becoEe_edinbe fin_ documenL

4 Section4.32_, "For _e subsurfaces_l i_ew_ of 0 _ 10 _et bgs, the The_will be m_sedas _l_ws:
Page4_6 ma_mum d_e_n of 1,580 m_kg exceeds both the

C_ifornimmod_edPRG valueof 150 m_kg and _e EPA "..._e maximumd_ectionfor leadof 1,580 m_kg.._
Reg_n 9 PRG value of 400 m_kg. Howeve_ the 95
peme_ UCL value of 93A m_kg _ b_ow b_h values_
Thisdiscussionappeam_ be addms_nga leadd_ection
th_ exceededm_den_ PRGs. Howeve_no mentionof
lead _ prodded anywherewi_in th_ paragraph. It is
recommendedb_ _ _sue _e dadfied.

5 Se_ion_2, The d_cuss_n _es _at _em was a detec_onof bis(2- Ta_e 4-38 wigbe m_sed _ _d_e _at _e d_ectionof
Page4-99and _hylhexyl_halate _ 49 ug/I_ 01-MW10_ howeve_Table BEPHwasinwell01-MW10_
Ta_e4-38 4-38 repots this d_ection at 01-DGMW57. It _
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recommended_ thisd_cmpancybems_ved.

6 Section4.5.5, The flint buget hem cont_ns _eme_s th_ are not The_ll be m_sed as_l_ws:
Page4_ 14 & consistentwiththe w_e_qu_i_ data proddedonTab_ 4-
Ta_e 4-41 41. A m_ew of _is in.treaSon sugge_s _at d_a from =PercHom_conce_tions gm_er_an _sC_iforniapublic

boththe Janua_-Fe_ua_ 2005 and March2005 sam_ing heaRhgoal_ p_ wered_e_ed inag fiveHydmpunchTM

roundsare berg cited. Howevehsome_ements _, the sam_esc_ed frombo_holesintheso.hem po_onof
h_he_ pemh_rateconce_ration_ 185ug/I)don_ include IRP_ 1 _I-HPA6, 01-HPA7,01-HPA8,01-HPA9,and01-
the Mamh 2005 data. It is recommendedth_ this HPAI_. Of thesamp_sc_ed from_ose _cations,_e
d_cmpancybemso_ed, highe_pemhlom_valuewas_ HydmpunchTM bomh_e01-

HPA8_ a conce_mtion_f 219 p_L. The_um
HydmpunchTM sam_e coi_ctedfromborehole01-HPA7had
a concentration_ 185pglL. A groundwatersamplecol_cted
from_e mo_dng wellinstalledin_e _dni_ of01-HPA7
_1-MW22_ h_da perch_rateconcentration_ 74.6 p_L"

7 Section_1.4, EPA proddeda comme_ on the Dmf RI Repo_ mga_g The_llowingin_rma_onwillbe addedto Section5.1A.1:
General the presenceandm_rationof pem_oratein groundwaterat

Si_ 1 yearnafter acti_es whichwouldhave released_ =Pem_oratepersi_sinthe bedrockat SRe1ispdmad_ due
co_am_a_ i_o _e en_mnme_ were _rmin_ed by the to eRher_e imm_um n_um of thissand_oneOncompl_e
Marines _ee Comme_ #33 from our Augu_ 24, 2005 ceme_ation)ortodiffemnti_we_hedng,orboth. It is
le_e_. In our comme_ EPA recommendedth_ p_enti_ hyp_he_zedth_ pemh_ratehasbecome3odged"inth_
hydmgeo_cal scenariosth_ suppo_ _ese issues be diffemnti_porosityand_ on_ a_e to escape_ow_mugh
_her discussedin _e _. EPA is in agmeme_ wi_ the mechan_msw_ch am n_ y_ _1_ undem_od. This
Navy'sresponse_ _is comme_ as prodded_ Append_I pmpe_y_ demon_m_d in_me _um_
_ _is mpo_ Whilesomeof _e in_rma_onpmse_ed in
the responseis inco_om_d _ _e discussions_thin the o_g_een separatehydmge_ogiczones_dmad_ wi_in _e
Dmf Final RI Repo_ R is recommendedthat add_onal bedrock)_entifiedfrom_e _ng-termaqui_r _msste_s
d_cus_onb_ addedto_ sectionto adequ_e_ _ov_ _e performed_ Site2, whichhashydmge_og_zones_mi_r to"
issuesaddressedinthe response_ ourpmv_uscommenL thoseatSRe1,

•Thed_ail_dcontinuouscoring_ wasconduced_ Site1
underTierIII-Cof the RIsuppo_s_e curm_ conce_u_ site
mode. Therandomappearance_ gypsum(HCLreactive)
cement,withnommactived_, m_ andwetzones
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_roughout thesecoresdeady demon_rates _at there are
immature,not _1_ cemented deposR_therebyimplicating
the vadab_ natureof its hydrolog_ and

•The aqui_r _ress te_s conduced recentlyat Site 1 _une
2005)_ded a responseto shallowaquifer s_ess at deep
well 01-MW222but not at shrew well 01-MW204(see
F_ure 2-4 in the Draft RI Repot).

Cons_eredtogethe_ pemhbrate probab_progressedby
diss_ution from _e surfacesogat S_e1 throughthe
weatheringprofi_ wit_n the bedrockto the _ss weathered
bedrockwhere Rbecame_dged _ a com_ex matdxof
hydra_icallyseparatezones_at arepedod_l_ buton_
pa_ag_ "flushed"by _gn_cant rechargeevent_ suchas
occu_edin eady 2005_

8 Section_1A2, The _formation prodded in _is d_cussbn was expanded The text will be reviewedand reused as necessa_ inorder to
General from the draft to the draft final. Th_ has prodded a more _iminate con_on.

detai_d assessme_ of perch_rate m_ration at S_e 1.
Howeve_someof the d_cus_on _ con_ng as prese_ed.
For exam_e, the final _atement of _is section (page5-11)
refem to _he geological equ_ent of a _t_n TM. It _
recommended_at aned_ of t_s _scus_on be performedto
_ssurethat the _ is _lly undemtanda_einthe final re;o_

9 Section5.1.5, "The upper reachesof the _ channelin the _dni_ of The text will be m_sed to referto HydropunchTM sam_ing
Page5-11 01-HA10..." The dtat_n of =01-HA10"appeam to be _ca_on01-HP10.

inco_ect; _ the hydropunch s_m_g bcation being
addressedhere "01-HPA10"? It is recommendedthat _is
d_crepancy beresoled.

10 Section6.5A, Assessme_ of the vapor _t_on potenti_ for VOCs in soil At S_e1, dsksto indoorresidents/workemare driven by the
General and groundwaterat the s_e was performedvia the Johnson presenceof benzen_ nap_h_ene andxylenein soiL One

and E_nger _&E) model_a_ng from VOC concentra_on apparentreason for the greaterunce_nty of _e J&E resu_s
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d_a in eider the soil matdx or groundw_er _ee resu_s from soil _ _e varia_li_ of chemicalconcen_ationsseen in
pmsen_d in Ta_es G-13 and Gd6_ Of _e two soil. Becauseeach of _ese chemica_ wasd_e_ed in_o
approaches, EPA_ pm_mnce is _r de_omma_ng _ _w samp_s _ accurat_y calculatea 95 % UCL _e
_cus on p_enti_ indoor impac_ pmdi_ed by mod_ing ma_mum d_e_ed concentrationwasused to es_m_e VOC
from groundw_e_ becauseof the gm_er unce_ain_esof conce_mtions in indoorai_ These conca_rat_ns likely
mod_ing from s_l matdx d_a. In the event of future mflectwome_ase scenarios,and dskstend to begreatly
deve_pme_ at SRe1, either residen_alor commerci_, _ is ov_es_m_ed. For exam_e, benzene_ dskddveron Ta_e
recommended that the Navy cons_er _e _l_wing: 1) G-13)wasd_e_edinon_3of175sample_with_e
performs_l vapor monitoring_ _e site and m_n _e J&E ma_mum conce_mtion _ 610 u_g. The _her d_ections
mod_ using soil vapor d_a as the inp_ and 2) _l_g a were 430 u_kg and36 u_kg. Repo_ng _m_s_r nonUSers
pass_e vapor ba_e_ _ option to be retrofired to an were general_ between5 and 10u_kg. This _rmation
activesy_em, underoccu_ed _ums. suggests_ anaverage conce_ration _ s_l _ _r lessO.e.,

1 -2 o_e_ _ magnitud_ _an _e level mpm_e_ed by _e
ma_mum d_e_ed concen_ation._mi_d_ average
concentrations_r nap_ha_ne andx_ene in sogare _kelyan
o_er _ magnitudecr morn_wer _an _e ma_mum
d_e_ed conce_mtions usedin all dskca_ulations, _du_ng
• e ev_uation of indooraic There_m dsks_ _m
m_den_ orworkem exposed_ VOCs in indoorair is likely
acce_ab_.

While g_undw_er resuRsalso used the ma_mumd_e_ed
concen_ationof TCE_he dskddver notedin Table G_6),
dsk estim_es are _mady within the EPA acceNa_e risk
mnge _ 10_ to 10_

Umila_onsof _e d_a s_ mq_md _ ma_mum reposed
concentrationsfor manyVOCsbe used _ dskcalculation_
The lev_ of exposure_ _ chemica_ by future m_denfs or
workemwou_ expe_ed_ bean averageconcentration_nce
_e e_en_ve s_l sam_g d_ n_ con_en_y d_ecVmpo_
• e _eva_d VOC conce_mtions_ were used inthe dsk
ev_uation.

The dsk assessment has been developed based on
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the most likely reuse scenario, which is _milar to pa_
use (EOD trai_ng range). If in the future, 1he site were
slated to be used for anything other than =likeuse", the
future prope_y owner wo_d need to comfy with all
applica_e laws and regulations pe_n_g to thet
spedfic reuse scenado.

11 Section6.6.2, As notedin ourpm_ouscomme_sonthe Ora_ RI Repo_ A _te-specificPRG _ ca_u_ted u_ng exposure_o_ that
Page640 and the s_e-spedficdsk evalua_on_r _e "ConstructioNUtili_arespe_fic_r an exposurepa_emat a spedficsee.
Table6-4 Workem" makesthe assumptionthat a constructioNutilityThem_m, _e site-spedficPRGsdedved_r _e

worker'sexposuredum_on_ 3 yeaB for the RME scenado con_ctioNuti_ worker_ B Tom _ 1 mfle_ _e
" and 1 year _r _e CT scenario. By u_ng theseexposure p_ential exposuresbasedon assumeda_i_es from_tum

dum_onvalues,the dsk assessme_ _he_ntly assumes =likeuse". S_e-spe_flcPRGsdo notin_udequanti_tive
_ MCAS El Tom is _e on_ co_amin_ed pmpe_y_ a ev_uationcf p_enti_ exposures_ othersites. TheNavy
con_ctio_utili_ worker race.or will ever wo_ on; this con_udedthatthe exposuredurationsusedinthe_te-
assumptionis unmalistim G_en _e generalpau_ of spe_ficdskev_uationwemappmpd_ebecause_e
pm_ous_ undevelopedlandin So.hem Californiaandthe constructioNutilitywo_e_ unlike_e commercial/industd_
mce_ emphas_bymultiplies andgovemme_agen_es workehhadave_ _w _k_ihoodof spending50%of _r
_ mdev_op 'bmwnsfi_dL_pepmpe_e_ _ wouldbe more careerworkingat S_e1. Forcomparisonpu_ose_ the dsk
masona_e to assume that So.hem C_ifom_ _r theConst_ion/U_li_Wo_er hasalsobeenca_u_d

pmpe_ecos.nstmcti°n/u_li_w°rkeTmhem_m,in o_ermtoUtine_enerateneC°U_aersoiC_amin_pedRGwhich ;_ _CeT;_u_-.__xY_rS_n_ 6.25
achievesa g_en _ dsk level overa constructioNutili_mspectiv_
workers came_ R wouldbe morn appmpda_ to assume
that50% (RME)to25% (CT) of thatcareer_v_ves workat
co_amina_d pmpe_e_ Over a 25 year wo_ing caree_
the co_espond_gexposuredum_onswouldbe 12.5 years

•(RME) and 6.25 yearn(CT). No changeon thisissuehas
been madeinthe Draft FinalRI Repo_ In the Append_I
responseto m_ew comme_s on the DmRRI Repo_ the
Navy acknowledged"th_ a con_ion wooer cou_
encou_ercon_minationat _cationsotherthanSEe1" but
_sagmed qh_ this _rmation should be reflexed in
exposureassessme_assumptions_r Si_ 1 becausethis
dsk assessme__cuses on _cmme_ dsksposedbythe
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Ate and does n_ a_em_ to es_m_e life,me risks _r
const_ction workem _r _her mcep_rs).._ _ee response
_ EPA Comme_ #44 inAppen_x I_ It is _chn_ally corm_
_ Supeffunddsk a_sessme_ g_d_es do n_ a_em_ _
es_m_e risksfroman entire life,me of exposure. Howeve_
exam_a_on of the demur assumptions_r m_denti_ and
commercia_ndu_rialRMEscenariosdeady showsan in_nt
to address p_en_ risks arising from exposure dum_ons
reflecting a m_odty or a significa_ fraction cf a lifetime or
wo_ing career (eg., m_den_ exposu_ dum_on = 30
years, commercia_ndus_ = 25 yearn). In this con_,
using an assumed exposure dura_on of 3 years _r a
constructioNutili_ wooer in So,hem Califom_ seems
_compati_e with the intentof Supeffun_s risk assessme_
gu_anc_ _ is recommended th_ our comment on _is
_sue from m_ew of _e Dmf RI Repo_ (Comme_ #44 in
our Augu_ 24, 2005 le_e_ be taken in_ considerat_n by
_e Navy andbe addressedinthe Final RIRepo_

12 Section7, General The CADF&G _ee Dc Regina Donoho_s Augu_ 1, 2006 Comme_ n_ed. The Navy has respondedto _1commen_
le_eO have addressed the spedfic _co_cal issues fromCADF&Gregaling _co_cal issues. Howeveh_e
raisedin _r m_ew cf _e Draft RI Repo_ Manyof _r Navydoes n_ agree_ _1recommendationsam
comme_s on the draft have not been addressed by the appmpd_e _r _du_on _ the PhaseII RIRepo_ Ms.
Navy in_e dmf final. EPArecommends_ _e Navy _s Donohoehas providedseparatecommen_ on _e Dmf Final
mco_ed in our le_er of Augu_ 24, 2005) reuse the RI mpo_ and DONhas proddedresponses_ose
docume_ to addressthese comme_s comme_ Pleasesee _ose responses_r _her d_ails.

13 Section7, Gener_ The gener_ tone of the eco_gical assessme_ _ _ _em The ERAdoes not imp_ _ _em is no risk_ eco_g_
is no dsk _ biota on si_; howeve_ them am in_ances mce_om at the si_. Them were _wlevels of risk_ ce_ain
where the docume_ states th_ them may be risk to ecdogical mcep_m _entified fromce_n chem_s, butthe
individu_ y_ _em is no dskto populations(eg., Execu_ve Navyconcluded_ _e level of dsk is not suffide_ to
Summa_, Page _). Th_ is a vague and p_enti_ warm_herev_uation or a msponsea_ion. The Navy's
m_ading _ement th_ _ not based on _vestigation of condu_on ind_ating _ dskto ind_ua_ does not
the populationson-sEe.. If there is p_enti_ risk _ _e necessad_ msuRin risk_ populations_ supposedby
individu_ (suppoSedboth by Dc Donoho#sand _e Navy's Samp_ andothem (1999_who havedemon_ratedthat
ca_ulations_ then there _ risk _ population_ If_e Navy is individu_ effe_s do not necessari_ equ_e _ population
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convinced_at dsk _ indMdu_s doesnot pmse_ a dsk to lev_ effe_s. Inaddison,Loar_ _. _001) concludedthat
populations, then the Navy shou_ propose population population-lev_effe_s _rmd from co_amina_effe_s on
_udies _ suppo_ _ pmm_m It _ recommended_ _ ind_du_s were o_en_ss _an _e population-lev_effe_s
issuebe addressedinthe final documenL pmdi_ed by mod_ _mu_on_

EP_s comment_ "ff _em _ p_en_al dsk _ the _d_dual
... _en _e is dskto populations_ is an area_ deb_m
Populationspossesscham_edstics _ _d_du_s do n_
suchas n_i_ rat_ mo_i_ rat_ age _um, sex m_o,
and_ow. An _du_ is born, producesa ce_n number
of offspring,and d_s at a spedfic age. The suwival of a
population_mugh _medependson _e age stru_ure, age-
spe_fic sex rat_, anda balanceinthe n_ity andmo_a_
rates. These are ml_ed to _dMdu_ cham_edstics but
_dMdu_ impairme_or de_h does not necessad_ mean
that the population_ imperi_d.

Re_mnces

Samp_, B, K. Rose,andG. S_e_ III, 199_ Estimationof
population-leveleffectson wildlifebased on_dividuak_vel
exposure_ _fluence of life h_ry stm_g_ IN: P. Nbem,
G. Heinz,and H.Oh_ndod _d_ Pmceed_gs_
Sympo_umon En_mnmen_l Con_mina_s and T_m_d_
Ve_e_ates: Effe_s on Population_ Commun_e_ and
Ecosys_ms, SETACPms_

Loa_ J., L. Mann,_ Rose,and B. Samp_, 2001. Estimation
of po_ntial populationeffec_ of con_m_an_ Onwildlife,
Fin_ Repot. Pr_e_ No.60037, US Depa_me_ of Ene_
Office of Ba_c and Aphid S_ence and Officeof _ological
and En_mnme_ Research.

14 Section7, General While there are numerous maps d_a_ng co_amina_ Rgums 2_ and 3-1 _ Append_ H wig bepmse_ed in
exceedences_r human he_, them is a lack of maps in Section7 of the RI mpo_ as sugge_ed.
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• e man text showingexceedencesof eco_gicalcdteda. It
is recommendedthat _e maps _und in Appen_x H be
reproduced and placed in the appropd_e sections in _e
man _ in the Final RI Repo_

15 Append_ G, PRG Them appear _ be a number of incorm_ EPA Reg_n 9 The PRG_r benzenein s_l m_mnced _e co_e_ cell in
VAues PRG values in the vadous ta_es in Append_ G. The an_her_e b_inadve_entlyadded 1000insteadof

Reg_n 9 PRG value _r benzenein m_denti_ soil appeam mu_ng by 1000to changethe units fromm_kg _ pg/kg.
to be _co_ect. The value lis_d inTa_es G-11 andG-12 is The ca_u_tion will becorroded pdor_ distributionof the
1.00E+03ug/kg (1,000 u_kg_ the corre_ value shou_ be Rnal RI mpo_
6AE-01 mg/kg _.64 m_kg_ The _p w_er PRG _so
appears to be _cormct. The value _stedin Tab_ G-52 is The _p w_er PRG _r benzenehas beenco_e_ed on Ta_e
3.36E-01ug/I; the corm_ v_ue shou_ be 3.5E-01ugh. The G-15_ be3.5E-01
Reg_n 9 PRG value _r bis(2-_hyl,hexyl)p_hal_e in
m_den_A s_l a_o appeam_ be incorrect. The value li_ed The carcinoge_c PRGfor bis(2-_hylhexyl_h_ale_e
in Tab_s G-11 and G-12 _ 3.77E+04 ug_g _7E+01 _A7E04 m_kg)_ corm_in Table G-11, b_wig be
m_k_; _e co_e_ value should be 3.5E+01 m_kg. It is co_e_ed on Table G-12.
recommendedthat these ksues be ms_ved.

16 Append_ H, The surface soil values should have beenscreenedag_n_ The Navy BTAGTRVsam _ge=ed dose levels(m_kg_a_
SectionZ1.3, the Navy BTAGTRVs. As the St_e has p_ed out in their andnot soil scme_ng value_ The Navy usesthe BTAG
Page2-13 comme_ th_ app_ach wou_ have p_duced a mo_ TRVs_ celcu_ s_l sc_en_g valuesand_ compa_ _

consewa_ve scme_ng and, _em_m, would be more es_m_ed chm_cdailydoses_rmpmse_ativewil_ife
protective of the biota on s_e. It is normal procedure to spede_ The Navyusesthe BTAG-IowTRV in Rsdsk
screen ag_n_ _e most consewative values and _en, ff e_ima_s _r all chemica_ _ _e BTAG list _eveloped in
necessa_, a_u_ _e exposureto mo_ sffe-spedfic values 1997)exce_ _ose for which_em am mornrecentvalues
in the bas_ine eco_gical dsk assessmenL It is developedby EPAin the 2005 Eco SSLdocume_ These
recommended_ _e Navy fol_w _anda_ protocolsand newer valuesare basedon a mornex_n_ve da_bas_
use the BTAG'TRVs as mque_ed by the State to assess includingmorn mce_ _co_g_A _ud_ In add_on_ey
ds_ haveunde_one e_ens_e peer renew. _nce _ey were

dev_oped _r use_ estimatingECO SSLvAue_ _e Navy's
o_on _ _ _ey am appmpd_e _r use in scme_ng level
dsk assessme_s.

17 Append_ H, "The prima_ soume of TRVs was _e %RV-_w _vel'.._ The Navy usesthe BTAG_owTRV in Rsdskestim_es _r all
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SectionZl.7, The Navy does not use these BTAG values in th_ chemica_intheBTAGl_t_eve_ped in 1997)exce_ose
Page2-27 document. It _ recommendedth_ this _sue be addressed _r w_ch _em are morn mce_ valuesdeve_ped by EPAin

in_e fin_documenL _e 2005Eco SSLdocume_s. Thesenewervaluesam
basedon a morn e_en_ve d_abas_ _dud_g mo_ recent
_co_gical studies. In add_on_ey have unde_one
e_ens_e peerm_ew. _nce _ey weredev_oped for use in
estimatingEco SSLv_ue_ _e Navy'so_n_n _ _ _ey
am appmpd_e _r use _ s_ee_ng lev_ dskassessme_
Th_ ex_anation will be inco_om_d in_ _e final RI_ dad_
the use of BTAG-IowandEco SSLTRVs by the Navy.

18 Append_ H, =It_ assumed that if dsks am judged _gn_ca_ _r the The two_eme_s am not contradictor. P_enti_ dskto an
Se_ion Z2.2.1, average _dMdu_ mcep_ _ey will be cons_ed indN_u_ _a spe_es does n_ a_omatical_ im_y d_k_e
Page2-34 _gn_ca_ at _e population level. Howeve_ ff dsks am spe_es population. Populationspossesschamctedstics

p_se_ _ _e _d_du_ race,or level, risks mayor maynot rel_ed _ suwival thatare _c_ng in _d_du_ suchas
be importa_ _ _e populationlev_ This co_mdicts ead_r mo_alifyrate ard n_ity rat_ ]he populationsuwiveswhen
_eme_s _ dsk _ _e _dMdu_ does nG imp_ dsk _ _ey am in ba_nce.
the population. It _ recommendedthat this confii_ be
resoled _ _e fin_ documenL

19 Append_H, It _ _a_d in Section 22A.1 _at two Ephememl Pond The _ will be m_sed to indica_ _ between_e two
Se_ion Z2.4.1, sam_es were _ken and _ in com_nation, _uminum, sam_es, _um_um, barium,copper, lead,and memu_
Page2_2 & badum,coppe_ lead, and memu_ _1 exceededaquatic li_ exceededaquatic life cdteda.
Se_ion _1, Page cd_da. However,_e la_ se_ence in _is section _es
4-1 that on_ _uminum, badum and copper exceeded aquatic

li_ cdteda. In add_on, in Section4.1 R_ also _ed that
_ur m_als (aluminum, badum, copper and memu_)
exceeded_e scme_ng values. It is recommended_ _e
_screpandes between_ese vadoussectionsbe resoled.

20 Append_ H, Chemica_ that are _entified as a p_enti_ dsk _ _a y_ Section3A3.1 of Append_ H d_cusses_equencyof
Section3A_.1, have a low _equency of d_e_ion should n_ be dele_d d_ec_on and_e ration_e _r s_ee_ng of COPC_
Page3-6 from _e dsk assessme_ un_l the Navy has vedfied _at

• ey do n_ consti_ "h_ sp_. It is mcommerded _ Chem_s _ am d_e_ed infrequently_ _e surfacesoil
_her _rmation be _o_ded here or a m_mnce to am n_gen_availa_e to con_bu_ s_n_cantly_
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spedfic se_ons _in _e Final RI Repo_ be made to site_de mcep_rexposum. The _equency_d_e_on _r
suppod d_etion of these chem_ If dab do not suppod eachchem_ _ pmse_ed inAttachmentH-3.Of _e
d_etion, Ris recommended_ _e Navy addm_ _ issue COPCs_ were retained_r _nher ev_uation in _ _
as appmpd_ _ep 3a, _e _ng w_e d_e_ed in _ _an 5 peme_ _

sudacesoil sam_eE ace_n_ _h_benzen_ tot_ xylenes,_
m_h_nap_ha_n_ bis_thylhexyl_hal_
hexach_mbenzene,nap_h_en_ mnRmsod_hen_amin_
1,3_bitrobenzen_ 2_initrotoluen_ 2_-trinRrot_uen_
RD_ HM_ antimon_ si_eh and_l_m. The ca_ulated
_er 2 HQ values_r _ese 16chem_s have beenincluded
in Sedan _3A3 andTa_e 7-13of the Final RImpo_
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SPECIRC COMMENTS

1. Summaryand The la_ sentencestates: The phrase, "Region 9" will be removed from all
Condu_on_ in_ances when _scus_ng C_-Mod_ed PRGs as
Page9-2, Item Concen_a_ons of naphth_ene exceeded the Cab sugge_ed. Figure 4-2 will be reused to show that the
Number3 Modred EPA Re,on 9 re_den_ and industrial C_-Mod_ed Industrial PRG for Naphth_ene is 4.2

PRGs of 1.7 and 4.2 mg/kg respectively,at seven mg/kg, which is consistent with the rest of the
sam_ing _cation_" document.

Please remove the words "Region 9" _om this
sentence and corre_ the industrialPRGsvalue (4.47
mg/kg). Also please recond_ Figure 4-2 with the
same informationfor naphth_ene and throughout the
whole document.
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GENERAL COMMENTS

1. HERD does not recommend using soil data to In the Dra_ Final RI Repot, vapor intB_on dsk
ev_u_e _e vapor infusion pathway because of es_mates are prodded based on both s_l and
greater unce_nties assodated wi_ predicting the groundwaterdata, and unce_ain_eswith the indoor air
indoor air concentrations in soil. Therefore, HERD evalua_onare d_cussed. The Navyagreesthat _door
recommendsthat resul_ of the indoor air evalua_on air ev_uations from soil have more unce_y than
based on groundwaterdata, ratherthan s_l data, be _ose from groundwater due to the likely soil
used as one of the favors in the dsk management heterogeneity and contam_ant levels for many
ded_on, chemicals in soil as compared to groundwate_ The

Navy proposes to use the resu_s of _e indoor air
evalua_on based on groundwater as a favor in dsk
management.

SPECIFICCOMMENTS

1. _gu_ 4-2 It appeam that the Figu_ _entifies the nap_h_ene Figu_ 4-2 will be reused to showthat the C_-Mod_ed
conce_ons that exceeded the C_EPA-mod_ed Indu_d_ PRG_r Nap_h_ene is 4_ m_kg, w_ch _
PRGs in_ead of _e EPA Region 9 PRGs. HERD consistentwi_ _e _ _e docume_.
_commends that the accuBcy of the Figu_ be
renewed andcorroded, ff necessaw.

DISCUSSIONAND CONCLU_ONS

This Draft Final _po_ add_ssed and inco_orated Comme_ n_ed.
• e comme_s prodded by HERD on _e Dm_ RI
Repo_ _r Si_ 1. As _que_ed by HERD, the dsk The Navydoesnot believethe levels of nap_h_ene
estim_es based on using C_EPA-mod_ed _d_ leR_m_ng in subsurfacesoilcons_tutesuffide_



December2006 Response_ ReviewCommen_ Page2 of3
Document_fle:

DraftFinalPhaseII Remed_lInve_gationRepo_In_on Re,oregonProgram_ 1,FormerEx_os_eO_nance_sposalTrai_ngRange,FormerMadne
Co_s_r _ationElTom,C_ifom_

Reviewe_R_A. Sarm_ Ph._, StaffToxico/ogist,Califom_Depa_ment_ Tox_SubstancesControl,HumanandEco_gicalRi_kDivis_&LeHerda_d 10
Aug_st2G06

Comme_ Section Page
No. No. Comme_ Response

_ctom were pmse_ed alongwi_ the Hskes_m_es _sk_ wa_anta mmov_actionfor_e fol_wing
basedon u_ng_e USEPA_ _c_m. mason_

If the C_EPA-mod_ed_c_y _ors are applied,the 1) Thedsk _ a _eo_cal _m m_de_ as
cumu_ve dsk estim_es due to p_en_al soil cuEentlyestim_ed_rthereasona_e
exposuresof a m_de_ am consistentlyat 1E-04due ma_mumexposurescenado_ wi_in theEPA
to nap_h_en_ whichis considereda carcinogenby acce_a_e dskrange_ 106 _ 10_.
CalEPA. Nap_ha_ne wasdeteded onlyonce inthe
surfacesoil,b_ wasd_e_ed at a _equencyof 4% in 2) Thein_equencywithwhichnap_ha_ne was
the subsurfacesoil. Con_deringthat nap_ha_ne d_e_ed _% insubsurfacesoil,6 sam_es out
was d_e_ed in a limi_d area in Trench34, HERD of 148)sugge_s _ _e exposurep_
recommends_ the Navy con_demthe mmov_ of conce_m_onswou_ like_ bemuchlessthan
thesoilswherenap_h_ene conce_m_onsexceeded thema_mumd_e_ed concen_a_onusedto
• e C_EPA-mod_edPRGs. estim_e risk. A d_ectionfrequency_ 5% is

usedinRAGsPaKA (EPA1989) asan
The USEPA has not das_fled nap_h_ene as a exam_e of_w frequencyof d_ectionto
carcinogen. Hence, the cumulat_e dsk due to _imin_e a chem_ fromtheCOCli_.
surfacesoilexposuresof a m_de_, basedon using
EPA _c_ogy _o_, is 8E-06. Overall,_e dsk 3) Whiledsks_r _e p_ential _m m_de_
estim_es due to p_enti_ soil exposuresof a m_de_ werec_cu_d usingsubsurfaces_l msul_,
range from8E-06_ 1E-05due _ amenicand RDX. _e s_l _ wh_h _m m_de_s am p_enti_

exposedwould likely consistof a mi_um of
The risk estim_e due to vapor i_B_on of TCE from existingsurfacesoil (where nap_ha_ne was
gmundw_er is 7E-07 when the C_EPA-mod_ed n_ d_e_ed) andsubsurfacesoilsuch _ _e
_city _o_ are app_ed. Howeve__e dsk due to overall levelsof nap_h_ene wouldbe
p_enti_ indoor air exposures to TCE from the expe_ed_les_

gmundw_terhUeSEPA_CitreYsu_softh_e_oersS_m_e_ddoo_r_revalua_oanppliedt.o be 3E-0T5h_diffe_nCae_dbu_Wdhenth_ whicThCEWaisS16%d_.e_eHdoweve_r,3OU_hosOfel_gmundw_esramNeswe_amp_sf,ram
the in_ sam_g evenL Subsequentl__e _meTCE beingcon_demdmorncarcinogen_byUSEPA.
wellsweremsam_edandmsul_ ind_ed _ TCEIn general, the mo_ cuEent _rmation shouldbe wasnotd_e_ed inthosew_ abovempo_nglimit,

used in dsk assessme_s. Howevehthe U.S. EPA
norwasTCE d_e_ed innewly-in_d wellsin_e_ope _or is pm_on_ sincecomme_s havebeen
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made by i_em_ed pa_es _u_ng the _r Fome. general_ni_. _ough thescmen_glevel_sk
Since_e C_ifom_ O._H.H.A. has not reused i_ assessme__r _doora_ duetovaporem_on from
cancer _ope _or_ _ is appmp_e to retain_e gmundw_ermsul_d incumulativeincmme_ cancer
eadiercancerslope_om. This opinionis like_ to risksof 3x105, that_skis p_mad_assorted with
changewhenU.S. EPAroachesa finalde_on about TCE _9%_ and_r _e abovemasons,_e Navydoes
• esepm_onal cancer_ope _om. notb_ve _ _her evaluationis necessaw.

Thr°eunfredquent°CY_city_°1r)E-0p6m_dla_il1E-04s,tatesSamNin°g_o_re6%is"withitnharotbusHtER_lt_h°ugbhuTtCt_hlustificatiorenCOmmendTsCri_sW_a_E'0m5anageme°_nlw_asd_e_e(dbasetdhadt_e_etdhatn_r_ngifle_hearNtaEvyP°An_ EODTrNN(C ng°n_mcti°_u_lityW°_edr'Skestim_eT'hSeeve_UIseFsUtUmmNdenti(NEouDSsecenad°°st_ai_angntdhNingeSupe_isS or)cenadsi°ttehethmNe_ng_°"_erwit°llmpmse__sesle_pe_ficscenad°TshGeasuaC°InNNentWiPthm_dNeavyhasdev_Oppedm_dae:mspassear,_ngueppe_bOUnmdoPrem_°Uosf6Ska"rid
evalua_onor monitoringis required, m_isti_ lowerbounddsk estim_es. It is this range of

dsk that should be usedby the dsk manageBwhen
ma_ng responseactionded_ons.
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SPECIFICCOMMENTS

1. i Append_H, DFG-OSPRhas m_ewed the o_anol-w_er pa_on As no_d in the comment, the unce_y in the i
i Section2.1.5.5, coeffi_e_s (Kow)_ were addedinA_achme_ H-4. es_ma_onof _oaccumu_on rotes is pmse_ed in i
i Chem_ O_anic-ca_on di_dbu_oncoeffi_en_ (Ko_we_ not Append_ H, Section2.2.3. _
_Spedfic Fa_oB, p_ded _r c_cu_on of inve_ebm_
andA_achme_ b_accumulat_n _ors (BAFs) and some Kowvalues
H-4 _r ex_os_es we_ modeledwhen em_dcal d_a a_

av_e (Talmadge et al., 1999). Neve_heless,
es_ma_d pla_ and soil inve_ebm_ BAFs _r
explosives in A_achme_ H_ we_ compa_d to a
recent com_lation of em_dc_ dedved BAFs (Tsao
and Sam_ 2005; Be_ et al, 2006). The seleded
values appear to p_de a masonab_ es_m_e of
_oaccumulationin pla_s and somesoil inve_eb_s.

i tda_nEeS_ma_d(RDxB)AFsanf_r o_ahydro_l1'3'5"tdNtr°hexahydr°',13,5,7_t_nitro_'i3'5"
i ,3,_7_zo_ne (HMX) in soil inve_eb_s a_

i BAFasb°Ut_P°_eadn°_eri_f_meagn_udlitee_weD rFG'OSptRhanem_dca_In°t i

i woulredc°mmenNnligke_ pN_oC_hangetshi_°unce_ain_in_teheD_ FinalRI/FSe,s_m_ebdut i

Sectionz_b3._accum_ationr_es, as n_ed in Append_ H, !

: 2. Append_ H, Pe_h_B_ _d_ benchma_s _r plan_ and soil As noted in_e commenLthe 95 pe_e_ UCL is below
Section2.1.7, inve_eb_s were not addressed in _e DB_ FinalRI the level of concem.
To_ but the RTCs (Append_ I) indica_d that the values
Evaluation _comme_ded by U.S. EPA _002; 1 to 4 mg

pe_orate/kg w_ we_ht soil) would be utilized. A
recent _udy on the _d_ of perforate to
ea_hwormsconcluded_at 1.3mg pe_orat_kq soil
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was the effectiveconcentra_onfor redudngcocoon
productionin 50% of the testanimus (ECs0)exposed
for 21 days (Landrumet al., 2006), suppo_ngthe
U.S. EPA (2002) to_ benchma_ Surface soil
anal_ical data (At_chment H-3) show that the
ma_mum dete_ed pem_orate concen_a_on(1.6
mg/kg) is wi_in the range of concernbut the 95%
upperconfidencelimit(UCL; 0.087 mg/kg)is below
the levelofconcern. " ,

3. Append_ H, The Naw __ to asse_ th_ adverse Co_i_e_ numerousEPAg_dances dted belo_
_h_ H-5, immun_o_c_ and hem_og_ e_s asso_ated theNavyusedtheh_he_ ran_ngand_e most
Benzene _th benzeneexposuream not __ relevanL mleva_ endp_s _o_ reproduce, andgro_h)

DFG-OSPRcon_nuesto d_agme. Howevehal_ma_ indevelopingTRVs _ _u_ the ec_og_aldsk
benzeneHQs _r mammas, _u_ usingDFG- assessme_r Si_ 1.
OSP_s recommendedT_ (7 m_k_d), do not
changethe overalldsk con_u_on _r this chemic_ EcoSSLGu_ance _00_, _h_ 4-4 Se_on 4.7,
_ee Table 1, B_ow). DFG-OSPRconcum_, using _es _e _l_ng:
thecuEentsi_ chara_edza_ond_a, _i_l dsks

asso_edasso_NedbUt shouldNthN_bebenzene_nN_mdthis_assinge_OninoftheamcompoundsCumNa_NgNfl_ee6SkpmNmnce_e_g__O_of am_.se_c_d N o_r of i
Comme_ 11). • S_s m_g __ _o_ am

_md _e most __ and am

_s_ a s_m _ 1_ ...

• S_s _g mo_a_ or su_/
_mn_ as an en_o_ am a_o _md
__ but am _ pm_b_ _
_m_c_ _o_ _ese _u_
_@o_ am ass_ned a scorn of 9_.
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i • Studies measuringg_wth a_ also conside_d
i appropria_ _r establishing TRVS _ese

i endpo_ a_ assigneda sco_ of 8.._
• _udies measuringo_an functio& behavio6 _ i

neum_gical _nction a_ cons_e_d _ss
useful_ es_b_h_g TRVs...

• S_dies measuring b_chem_ effec_ _i
changes _at a_ eith_ hormon_ _em_ _ i

_enzymatiCse_L" _ na_ a_ conside_d _e _ast _i

ApSmposendotedi_emNNtheecomment,RV_trhebenzenUeSeof_oesno_ tFG'OSP_ !
changethe _su_s _ _e dsk assessme_, i

The fol_ng is from_e EPA Eco SSLGuidance !

Alth_ __1, _o_, _y_i_l and
,.. p_hdogic_ endp_s _e _d_ in _e _y d_a

_se (Att_hm_t _3), "_rpu_ _identification
_d _rivation _ a TRVfor _ula_n _ _ _m5SL
_e _@o_ ha_ _ p_e_ _e wildlifeTRV

: ' _ ca_u_d basedon _ron_ e_ure _ f_m
_pm_c_n _d gm_h _@oin_ with_mn_
mo_lity _lso _ider_d _ment _. _ _e _
e_a_n _o_g sys_ _mn_ e_u_ _ _at
me_ure repm_ctive _@o_ a_ _n _e h_he_
p_e _wed _ _mnic morality _d _
g_h. O_er changes_ 'fitn_s' _ as o_an
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i i functi°_biomarkersbehavi°_areprovidedneur°l°gicalconside_tionbutfuncti°n andarescored

iI Sec_onaSa _werpriofitY."4.6)' 2000 (EcoSSLGu_anceAppendN4-4,

Add_on_ly, page 1-9 of EcologicalRisk Assessment
Guidancefor Supeffund:Processfor Designingand
ConductingEcologicalRiskAssessmen_ - _rim
Fin_ (EPA 199_, _ate_ "Ecologicaldsk should be
basedon endp_s _ am ec_og_ mleva_ such
as =reducedgrowth, impairedreproductionor
increasedmo_a_ty"._ough phy_ogical or
beha_oml or _her _ endp_s maybe
ecologicallyimpo_a_ in some cases_r somespe_es,
these endp_s am not gener_ used to assessdsk
to spe_es populationsun_ss no _her endp_s am
av_e_

4. Append_ H, A) The Navy DNT no obsewed-adveme-effe_ level A) The DFG-OSPR-pmposedTRV is based on
A_achme_H_, (NOAE_ 3.9 m_kg_) is based on chm_c effe_s on hem_og_al, hepati_ and neurolog_ effe_s in
2,4- body weig_ in rots. DFG-OSPR recommended a dogs. USACHPPMTRV is based on the same _udy.
Din_uene chronic NOAELof 0.2 m_kg (ATSDR, 1998), based As in response to Spe_fic Comme_ 3 above, and
(DNT) on hem_og_, hepatic and neurolog_ effects in pm_ous_ stated in response to DFG-OSPRSpe_fic

i dogs. In 2006, the U.S. Cen_r _r Heal_ Comme_ 5 the Dm_ RI and in toArmy on Repot, response
_ PromotionandPmven_veMedi_ne releaseda wi_ Spedflc Comme_ 3 above, ec_ogical dsk shouldbe
i _city assessme_ _r 2,4 and 2,6-DNT basedon endp_s thatam mornec_og_ relevant
i- (USACHPPM,2006_ USACHPPMs_e_ed the same such as "reduced growth, imp_red _production or
i _i dog _udy _r TRV dev_opme_, based on inc_ased morality" (EPA,1997_

i neuromuscu_reffe_s, and mod_ing was done to
i_ develop benchma_ doses. The LED_0_5% lower B) FrequencyofD_ection (rOD)
_ confidencelimit on the effectivedose in 10% of the

i aNm_s'l_m_k_d......_...._ .._. _ _._ED_°)Them_,was 0.67 m_k_dDFG_OSPRandthecontinuesED_owaStocN_ed2'4"DiNtr°t°luenefrom0 to 6 _wasd_e_edbgs • samNesin4%inOf144).samplesAsa,
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asse_ _ _e se_ed TRV (3.9 m_k_d) is n_ pa_of _e w_ght ef e_dence ev_uation,_ an_e is _
pm_cti_e _r mammas. _im_ed in _er 2. A d_ection frequency of 5% is i

used in RAGsPa_A (EPA 1989) as an exam_e of low i
i B) When _er 1 HQs were ca_ul_ed _r the frequencyofd_ection _ elimina_ a chem_al from the

i thale_ma_vBeNow°).matDeu_RVSs'hintWoa mSUlatSnlodwfrequendcyee_rdicatemd°usoe_entiadI_e_io_neeTabldeS_%)_,2r' COTCheeliminatilion_" of _frequentlyd_e_ed chem_a_ in
_ DNT did not proceed to the _er 2 ev_uation (see _er 2 was notcondudedonlyon the basisof theEPA

Comme_ 11). RAGsgu_anc_ The p_entialexposurecf mce_om
to infreque_ chemica_ was also an impo_a_
con_demtion. If chem_s am pmse_ only_ limited
_cationsat the s_e, theireffe_ on _dividua_ of the
spe_es pmse_ willbe limi_d. Thisis esped_ _ue
of movie wi_li_ _at may be exposedto a chemical
onlyocca_on_ly. Riskresu_sfrombothexposureand
_ty, _us, if exposureis _gn_cant, then dsk is'
_gn_cant.

For mce_om of lim_edmo_l_ a lim_ednumberof
_dividu_smaybe impaled bythe limi_d di_dbu_on
of COPCs on the s_e. Adveme effe_s to a _w
immo_ _dividua_ such as pla_s or soil
_ve_ebm_ is not expe_ed to have a _g_fica_
effe_ on the su_ival and growth of populationsof
• ese o_an_ms on the _. For _is mason,pla_s

i ' unlesmsanagearsnds°ilher_eVe_eb_aSsadredVerthSre_ene_darm;°_ERCoLA_°rm_elYndangemmdsp°nsSeNe_e_anbts_cti°dnsokr
i inve_ebm_s at the Ioca_on that shouldbe prote_ed

as_dividuals.

!HQ values were ca_ul_ed _r those chem_s
i d_e_ed le_s _equently_an 5 peme_. A_achedam _
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i [ _im_C ed_cu_°_nurTaNe_aseOdf(TaNTieSeorn _loldwslk_equenthcyr°ugf°hrchemiCaoIslf4_ections.h°Winpg_oUSlTYNsth,e
i ' _ a conse_a_ve estim_e because per EPA PmUCL

gu_anc_ the exposure p_nt conce_mtion used _r
• e HQ c_c_a_on _r _e infrequentlyd_e_ed (10 or
less) chemic_s _ the ma_mum d_ection. These
ta_es demon_rate, quan_tat_ de minimus dsk to
ec_ogical _ce_oB exce_ _r 3 chemicals.
The_, the DoN app_ach _ reasonab_ g_en the
spaBe di_dbu_on of COPCs and thor effe_ on the
spe_es population_ The HQ _r 3 chemic_s exceeds
1: An_mony_dven by the ma_mum of 103 m_kg at
T-23 among 5 detec_ons_om 143 samuel, X_ene
_dven by the ma_mum of 98 mg/kg at T-24 among 3
d_ec_ons from 168samuel, and 2,4-DNT_dven by
• e ma_mum cf 7 mg/kg _ T-23 among 6 d_ections
from 147samuel,

HQs a_ ca_ul_ed u_ng LOAEL-basedTRVs and_er
2 exposu_ assumptions. The _er 1 HQssummarized
by DFG-OSPR in Ta_e 2 _ow) a_ conse_ative
v_ues used o_y _r s_ee_ng chem_s _r _her
con_deB_on. 2_-DNT was r_ned _r _her
con_deB_on in _er 2 whe_ _ was p_ou_y dropped
because i_ low frequency of d_ection in the
en_mnme_ means a low exposure p_enti_ wh_h
equ_es to a _w p_en_al _r ds[ The use of 5
pe_e_ FOD is a useful sc_en_g to_ to assess the
p_enti_ _r _g_fica_ exposu_.

The calculated Tier 2 HQ values for 2,4-DNT have
been includedin Section 7.3.4.5 and Table 7-13 of the.
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RnalRI repoA.

5. Append_H, NOAEL (0.01 mg/kg/d)and low obsewed-adverse- 2,4-Din_rot_uenewas dete_ed in 4% of sam_es
AttachmentH 5- effe_level (LOAEL;1.3mg/kg/d)basedTRVsforDNT c_ed _om 0 to 6 feet bgs (6 sam_es in 144),
1,2,4-DNT were recently developed for birds (USACHPPM, therefore,exposureof eco_g_ receptomisassumed

2006_ These new TRVs indicate_at mamm_n to be _gn_cant. This chemic_ was ca_iedthrough
dedved TRVs may not be protectiveof a_an to Tier2, butbecauseexposureis in_gn_cant,itwas
receptom. HQs were ca_ulated using the pre_ou_y _im_ated for fuAheran_y_s as a COC on
USACHPPM (2006) TRVs and the exposure theba_s of frequencyof detec_onandthepotenti_for
es_mates in A_achment H-7. ResuRs indicated exposureas ou_inedinresponse4B,above

p°tenti(_see TablrieSk31°below)t.he M°urninDguet_°VaeloawndfrequenMcyead°wlaorkfNoAEALdd_on_Y,alu_he_oDmFG-OSPuRSACHppTMRVof 0.021006.mg/kg/Tdhesam_ea

detecti°nev'Nuation_eeCommeD ntNT did no_rocee),d to the Tier 2 , i_UdalYsoshowdnevelopei_TablaeLOAE3.L value of 1.3mg/kg/d,which

The calculated Tier 2 HQs for 2_-DNT have been
included in Sec_on7.3.4.5 and Table 7-13 of the Final

_ " RI repot.

6. Append_H, DFG-OSPRrecommended_at _e mamm_n TRV HMXwas dete_ed in 1% of samplesc_le_ed from 0
A_achmentH-5, (1 mg/kg/d), s_e_ed by USACHPPM (2001), be to 6 fe_t bgs(1 samp_ in 144), therefore,exposureof
HMX u_lizedfor HMX. The Navy s_e_ed a mouse_udy ecologicalreceptomis assumedto be _g_ficant.

that reposed a mo_i_ endp_nt (3 mg/kg/d).The This chemicalwas carded throughto Tier 2, but
Navy TRV is relative_ dose to what DFG-OSPR becauseexposureis _s_n_cant, _ was pre_ous_
recommended,andtheTier 1 dskcondu_onsarenot _iminated as a COC on the basis of frequencyof
s_n_cantlydifferent(see Tab_.4, b_ow). Due to a detectionand_e poten_ for exposureas outlinedin
lowfrequencyof detection(1%),HMX didnotproceed response4B in _er 2. BecausetheTRVs are _mi_r
tothe_er2 ev_uation_ee Comment11) ' in value, subs_tu_onof one for the otherwouldnot

affe_ theresu_sof the dskassessmenL

i Thec_culatedTier2 HQsforHMX havebeenincluded
i inSection7.3.4.5andTable7-13of theFinalRI repot.
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i 7. AppendNH, The Navy was unwi_g to pin,de a_ernate HQs _r A_en_, Cadmium, Coba_ and Lead TRVs in BTAG
A_achme_H-5, amen_, cadmium, coba_, and lead that u_lized _e were developedin 1998 (EFAW 1998_ TRVs u_lized
Ino_an_s BTAG-_commended mamm_n, low TRVs (U.S. in this dsk assessme_ (Table 7, b_ow) were

Navy, 1998_ DFG-OSPRhas prodded these Tiem 1 developedin the EPAEco SSL docume_ as m_sed in
_ and 2 HQs to _p_se_ a _nge of ec_o_cal dsk 2005 usinga _omugh peer _ew p_cess. The more
i i e_im_es _ee Table 5, b_ow_ Risk condu_ons am mce_, peer renewed TRVs am uB_ed. The Navy
_ ! compa_e between the two sets of TRVs with BTAG-Iow TRVs were s_e_ed _r use in _e dsk

cadmiumand lead p_sen_ng p_enti_ dsks. assessme_ _r all other COCs (for which there was a
BTAG-IowTRV).

8. Append_ H, DFG-OSPRappmd_es that a _nge of dsk es_m_es Comme_ n_ed. The pe_h_rate TRV used by the
Section2.2.3.2, we_ presen_d _r pem_orate to refle_ the Navy is based on growth endp_ wh_h are

_ andAt_chment iunce_nties assorted wi_ the ecological con_de_d mo_ ecolog_ _leva_ than
ii H 5-1, i_g_flcance of pe_hlorate effects on birds and physiological endp_s by EPA. See response to
i Pe_h_ ! mamm_ These estim_es indic_e that the 95% comme_ 3 above. The 1.6 m_kg d_ection of

i i adve_e_Sul_UCLPemNorateineffe_seXCeedingonCOnce_tiOn_ymiddaiiy_nctiondOSesinp_di_edandsoil NOAELs(87toP_kg)haVe_rnap_hNen_s_ePemNorateand is collocatedat 01-T34 withistheelevatedNghe_conce_onsd_ectionon theof
i su_ival, growthand _production. Daily doses do not
i exceed _e LOAEL_r these later effe_s, ind_ating

there is unce_n_ as to whe_er suwival, growthand
reproduction may be affe_ed by pe_orat_ In
_o_ng at the distdbu_on of pe_h_rate
conce_mtions in soil, _ seems likely that the dsks
es_m_es are ddven by the h_sp_ at LE182,01-T34

. (1600 p_kg_ Risk manage_ shouldcon_der _ hot-
spot as a p_ential souse of pemh_rate exposure
_ee Comme_ 11).

9. Append_ H, DFG-OSPRcon_nues to recommendthat the a_an See responseto comme_ no.3. TNT was d_e_ed in
AttachmentH-5, i TRV _.07 m_kg_), s_e_ed by the USACHPPM 1% of samples c_ed _om 0 to 6 _ bgs _

, _,_,_:.............. _ _ohnson_and McAtee, 2000), _b_..util!zedfor.TN_ sam_es in 144); _e_m, exposureof ecoloqical
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= i Tdn_mt_uene When _er 1 haza_ qu_en_ were calculated_r the mce_om isassumedto _ _g_fl_ Thischem_ i

i i _NT) toth__hm_ma_v_qu__d_e__eL_ 2_ce_°_iv_ua_o_SU_e_eeComme__i_abl_%)'TN%P_e_N°w_I)_°_s_u_m_e_h_exposurea_h___asbasi_rde__qu__mUgiuuine_Wasp_ou__d_e__e_sponse4___ut_U_n_bove_h_e_al__xp°SU_coco_ !
i The c_ _er 2 HQs _r 2_,6-TNT have been
! i _uded in Se_on 7.3.4.5 and Table 7-13 of the Final
i i RI_po_

10. Append_H, The Naw was un_l_g to pin, de _m_e HQs _r Cadm_m andLeadT_s in B_G weredevelopedin t
_h_H_, cadmium and lead that u_l_ed _e B_G- 1998 (E_ 1998_ T_s u_lized in this dsk
Ino_an_s recommended,a_an, lowTRVs (U.S. Na_, 1998_ assessme_ _s summarized in _ble 7) were

DFG-OSPRhasproddedthese_er 1 and_er 2 HQs developedinthe EPA E_ SSLdocume_as reused in
to mpmse_ a rangeof _i_l dske_m_es _ee 2005 u_ng a _omugh, peer m_ew pmces_ The
Table7, _1o_. The msul_ i_i_ p_e_ dskto more recent pee_m_ewed T_s am uB_ed. The
birds_om_d_um andlead. Naw B_ T_s were se_ed _r usein_e risk

assessme__r all otherCOCs_r whichthem was a

11. i Append_H, i DFG-OSPRmque_ed_ add_on_ _ beaddedto i a. Itis_ue thata _w soilsam_es intheIoca_on
, i Se_o_ 2_3 i the Dra_ Final Phase II RI to explain the "h_sp_ i of the _rmer d_on_on trencheshave

land3.6.3.1 an_y_s _r _que_y d_e_ed co_amina_s, i exceedances_s_ee_ngv_ues_r
! Se_o_ and figures have been added to _i p_m_um ml_ed compound_ Howeve_the
i descdbe _e distdbu_onof co_amina_s of p_e_ _ _er 2 dsk assessme_ showed_ the limi_d

e_l concern _OPEC_ Howeve_ the E_ exposure proddedby the small areaof
con_udes that these ho_sp_s do not pmse_ a. p_eum _uen_ amu_ _e _rmer
_g_fi_ risk to the e_g_ mce_om at the _. i d_ona_on trencheddoesn_ pmse_ a dsk of

i assodate_ehave_ems m_i_ ___theseh_ spas. in__ of dsks i mamm_s_d_mee_s _ _1_ (bi_s and

i a. P_mleum-R_ed Compound_ In Se_on i E_ym_n and o_e_ _004) _m_l_ a la_e
, i . 2.2.4.3, it is a_no_edged that _er 1 i numberofsoumes_m _el_em_m in an
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exceedances am ddven by a _w sam_e a_em_ dev_op soil screeningbenchma_s
_cations near the _rmer disposal_enches. _r _1 p_m_um hydmca_onsand _und
Ma_mum soil conce_m_ons_r p_m_um- thatit wasnotpossibleatthis_me. "The
related compoundsgenerallyoccur at the vada_litiesinpetr_eumm_ed_ chemical
sam_ingIoca_on01-T34at a de_h of 2 _et anal_icalm_hod_og_ age ofhydmca_on-
_ee Table 8, b_ow). At _is _cation," soilcon_,nu_e_amendment, and
concen_ationsof benzene, _h_benzene, measuredeffe_leveldid n_ perm_much
_luene, x_enes (BTEX),nap_h_en_ and2- mea_ng_l aggregationof _e d_a"
m_h_na_h_ne exceeds_l_eening levis (E_oymsonetal.,2004_ Theycau_on_at the
_r _e protection cf pla_s and soil _va_esfor p_roleummi_ums
inve_ebm_s. T_al p_m_um hydmca_on pmsen_din_e paperam i_ended_ in_rm
(TPH; p_m_um hydmca_on_dies_) _e _re dev_opme_ of scme_ng
conce_m_onsin soilam equ_e_ to levels benchma_sandthatmmediationgoalsare
th_ have been reposed to have adveBe oftend_erminedbasedona dskassessme_
effe_s on plan_ and soilinve_ebm_s _.g., _r ve_ebm_ _er 1 HQvaluesexceed1
Ef_omsonet al, 2004).We believethatthese andindica_ thata chemicalshou_be_her
TPH conce_m_ons and d_ection evaluatedin_er 2. Upon_her ev_ua_onit
_equen_es (18%) shouldbe con_demd by wasd_erminedth_ _ey am n_ lik_y a dsk,
dsk managembecauseindicatorcompounds, esped_ _ the populationlevel.
such as BTEX, do not always accurat_y
pmdi_ _e ec_o_ci_ of p_m_um m_ms b. Al_ough_e dim_ co_a_ scme_ngv_ues
(Su_ 1997). _er 1 HQs _r bi_s and _rce_n m_als, p_mleumconsti_e_sand
mammas also indicate p_enti_ dsks ex_o_ves sugge_some pla_s ors_l
assorted withthishot-spot,esped_ when inve_eb_s maysufferadvemeeffec_ from
cum_ative dsks _r these _asses of exposum_ sitesudaces_ls,_e amawith
compoundsam con_dered. DFG-OSPR is elevatedconcentrationsisrelative_smalland

' . concerned _ _e petr_eum co_amina_on _e e_e populationshouldbe _ken i_o
may impa_ less mo_ mce_om, such as account,n_ a _w _dividu_s who may
pla_s and s_l inve_ebrates,as shownby _e encountera smallareaof co_am_ed soil.
HQ exceedancesb_ow. Add_on_ly, it may Fu_he__borato_ m_hods for e_mction of
be a souse _r gmundw_er co_amina_onor m_a_ _om _e soila_ qu_eseve_. "Total
_m exposureof wi_life if s_e cond_ons m_a_" is notusuagyanaccur_e

representationof them_als _ am
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Comment Section/Page
No. No. Comment Response

change. _oav_la_e to plan_ andsoil inve_ebrates.
Undernatural soil cond_ons a ce_ain

b. Metals. Metal Tier 1 HQ exceedancesare at pemen_ge of the total metalsmay be_edup
sam_ing Ioca_ons 01-T-28 and 01-T33 at a in non-s_u_e formsthat are unav_e to
depth of 3 feet, a_acent to the areas of pla_s and inve_ebrates. Thus, dire_contact
petro_um contamina_on (see Table 9, HQ valuesbasedon s_lan_ical resul_ are
be_w). The Tier 1 HQs for plants, soil invaria_yoverestimationsof_e potenB_for
inve_ebrates, bi_s and mammals are advemeeffe_s.
con_dera_e in magnitude and wa_ant
concern, esped_ con_dering unce_ain_es In add_on, thevegetationpresentin the small
wi_ the TRVs, as discussed in Commen_ 7 "hot spot" areaconsi_s of shallow-rooted
and 10. For the _er 2 HQs for bi_s and grassesand forbs andmo_contamina_on is
mammas, several metals presented a locatedata depthof two feet or deepe_
_gn_cant dsk to birds and mammals (e.g., beyondthe reachof _e grassesand forbs
cadmium, coppe_ lead, and _nc) based on (Perry, 1984_ This is espe_ue of add
the NOAELTRVs (Append_ H, Section 3.4). zonespedes that_c_ havea widely
Using LOAEL based TRVs, copper HQs still spread surfaceroot massto inte_ept the sm_l
exceeded 1. Refined dsk es_matesO.e.,Tier _frequent rains thatdo notpenetratemore
2) are not prodded for plants and soil than afewinchesi_otheground. Deeper
inve_ebrates, but 95% UCL soil anchor rootsgeneral_ serve to secure larger
concentrat_ns exceed screening cdteda for plantsag_n_ the wind and havefew
copper and _n_ DFG-OSPR is concerned absorptiveroot h_m.
that these metakcontaminated hoFspots
presentrisk to _ss mo_ receptom,andmay c. Frequencyof detectionis a validconsidera_on
be a source of _re exposure of wildlife if in asses_ng the exposurepotenti_ to any
_te cond_ons change, en_ronment_ consti_ent. Risk is basedon a

com_nation of to_ andexposureanda low
c. Ex_os_es. Tier 1 HQs indicated poten_ exposureto even a veryto_cchemic_ may

dsk assodatedwith pemh_rate and ex_os_e notresu_in advemeeffe_s _ee d_cus_on in
compound_ espe_ con_dering the RTC4B, above).
unce_ain_es with the TRVs iden_fied in i
Comments2, 4, 5, 6, 8 and 9 (see Table 10, i Risk managemwilltake into con_dera_on
b_ow_ In _e Tier. 2 ERA, many o_an_ i DFG-OSPRconcernsabout_e potenti_
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Comme_ !Section Page

No. i No. Comme_ Response
i COPECs, _u_ng exp_ve compound_ effec_ to pla_s and inve_ebratesof exposure i
i were _im_ed dueto beingd_e_ed in less tothe soilsin _e _ench a_a, b_ _ey must _

! eliminatifrengquenlcy0th,anbe_w)fi.ve pemeo__FG_OSPtRhesde_ectionO.fcompoundtshedoeSsam_ewShilneOt base_deaegreeexplosivTeablwie_hn tra_incg_anuSlp_ealdSOcon_der_treo_ngofe_ngeCOsntinubey_enetw_anbdeusedauSseUSemapympe_by_haei_m_uOrewnePr.r°pertyiEsOD i
i _ compounds have not been _und to be sincere continuedoperationsmayneg_e_e

i i anSdP°_l'evateTd34_a_cu_dSY_e'wideD'FG'OSpaRt_esYamN_econcerneadrep_sel°_cati°tnsh_a_hesBeH0h1°_ limi_mdSU_S_s°umes°"fthe cleanupmsu_ng in a wa_e of

_ i t_xp_ve'co_amin_leedssmoN_ mce_o_,h°_SP_aSndmay pmseb_ea soumriesk Aspm_deFdAAhas_que_eddudng_ceon_nueld0_06 BCuTse_r meetingth'e FBIa_he
of _m exposureof wi_li_ if si_ cond_ons andEODtra_ingrange. If in_e _m, thesRe

i co_amina_oCnhange" Add_°nY'soilmay con_nuPeemh_rat_o us_,_weeresl_e_avywout Id° be used__ev_u_e__ eran_hing_hedrsk_haannd_ikife

i { co_aminationC.on_bu_ to the obsewed gmundw_er actiona.Ppmpd_eT'he_three_a_bil_pYrope_y°fc°nductiongwnerwou_commayresp°ne !

i ! WilolhprotectioalnlapN_aNofeecologica_iwsandrece_omm.gulationspe_ning i

i CONCLUSION

DFG-OSPRcontinues_ disagreeon_e s_e_n of Comme_ n_ed. Thecomme_sandRTCshavebeen
severalTRVs,and hasproddeda_em_e HQs inthis includedasana_achme_ to theFinalRI Repo_ The i

mem°mndumin"_uded in AppendWixe mque_ t_hatmcortdhesecommenDSFG_Osp_bsed_ec_oTiner2 HQSchem_ahis.aVebee_hc_Ul_HedQshavebee_ nr _w frequency_Oin i
concernsmga_g _e s_e_ed TRVsandoveralldsk Section_3A_ andTable7-13of _e RnalRI mpo_ i

i con_us_n_ The ERA con_udes that no _her i
_ ev_uation is necessa_ to prote_ the ecological _skmanage_wi_ _ke i_ocon_dem_on DFG-OSPR
i _ce_o_ at S_e 1. We do not believethe Dm_ Final concernsaboutthep_ential effe_s _ _a_s and
i RI has adequacy ev_u_ed dsks asso_atedwith the inve_ebm_s of exposure_ the soils in_e t_nch

i i co_am_atihonO_Sp_areasinDUtehet_ot.spt_hes_n_Caa_mas _el_VelcSommeO_fsoil pmpe_ywila I_a' but_e_on_numeU_alsto° b_ns_er_uresedas an EODtrainngnd use. The i
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Comme_ Sectio_ Page
No. No. Comme_ Response

11), DFG-OSPRrecommendsadd_on_ ev_u_n of rangeby the new propertyownec C_anup of
• e disposal trench areas. In lieu of ma_ng fu_her operation_ rangesmay be p_m_u_ since the
changesto the D_R FinalRI, these concerns maybe continuedoperationsmayneg_e _e _su_s of _e
add_ssed in the _a_l_y _udy _r Si_ 1. cleanupresu_ng in a wa_e oflimRed resou_e_
Reme_a_on of these a_as would reduce curm_
p_enti_ dsk and _tu_ dsks should cond_ons If in_e _ _e si_we_ slated to be used for
changeat the si_. We believedsk manageB should an_hing _her than "like use",the Navywould re-
con_der_e _a_bility of_ option, evalua_ _e dsks, and ff app_pri_ _e _a_bilily of

conductinga responsea_bn.
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Tables

Ta_e 1. BenzeneHQComparison

Ornate Shrew DeerMouse Weas_

BenzeneTRV _er 1 HQ _er 1 HQ _er 1 HQ

DFG-OSPR: 0.21 0.53 0.001

7 m_k_d

Navy: 0.05 0.10 0.0004

26 mg_d*

*NavyHQvaluesam fromA_achme_ H-7

Navy_sponse _ Ta_e 1: Afterutil_ng DFG-OSPRTRVs,HQk lessthan 1 for all mce_om.

Ta_e 2. 2,4-_nitrotolueneHQComparison

OrnateShrew Deer Mouse Weas_

2,4-DNTTRV _er I HQ _er I HQ _er I HQ

DFG-OSP_ 11.15 246.0 0A7

02 m_kg_

USACHPPM: 3.32 73A 0.14

0.67 m_kg_

Navy: 0A0 10.0 0.02
• 9 m_kg_*

• NavyHQva_esam fromAt_chmentH-7
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Na_ m_ _ TaUe2: 2A-_n_uene wasd_e_edin4% _ sam_ c_ed from0 to 6 _ bgs_ sam_esin144). Th_ana_e wasev_u_edin_er 2 b_ was
_e_ou_y_imina_ddue_ _g_fica_ exposure(_wd_e_ fre_ency,_d _m_ed_strib_on;_em_m, _s_fi_ dsk_ _e pop_a_onof the_ce_o_ Ad_on_, DFG-
OSPRTRV_ _d on_m_o_L hepa_c,and_u_i_l e_Gs indogs.USACHPPMTRVk basedon_e same_ud_ Ashasbeenpm_ou_y_ed in_sponse_ DFG-
OSPR_mm_ _i_l dskshou_bebasedonendp_s _ a_ _o_ _a_ _ as_ graph,_d _pm_ _ _c_ mo_alit__PA, 1997_

Table3. 2,4-_nitrotoluene HQCom_dscn

Moum_gDove Meado_a_ Shdke

2_-DNT TRV _ 1 HQ _er 1HQ _er 1 HQ

DFG-OSPR: 4130 170 0_42

_01 m_kg_

USACHPPM: 31.7 1.3 0.0003

1_ m_kg_

Navy: 100 4.0 0_01

• 39 m_k_d*

•NavyHQva_es are fromAttachment_7

Navy mspon_ _ Tab_ 3: 2A-_uene was de_ed in 4% _ sam_ c_ed _om 0 _ 6 _et bgs _ sam_es in 144), _em_m, exposure _ ec_ogical m_om =s
assumedto be _s_fi_nt. This ana_e was ev_u_ed in _er 2 b_ was pm_ou_y _im_ed due to _gn_ exposure (low de_on _equenc_ and _m_ed_rib_on;
• e_m, _gn_ d_ _ _e pop_on _ _e m_o_. 2,4-DNT_er 2 HQsam shown in Tables 11_mugh 14. Ad_n_l_ _e DFG-OSPRTRV _ a NOAELv_ue from
USACHPPM2006. The same_udy deve_ped a LOAELv_ue _ 1_ m_k_d, wh_h _ shown_ Tab_ _

Ta_e 4. HMX HQ Comparison.

Om_e Shrew DeerMouse Weas_

HMX TRV _er 1 HQ _er 1 HQ _er 1 HQ

DFG-OSPR: 0.02 49 0.09

1m_kg_
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Tab_ 4. HMX HQCompa_son

Om_e Shrew DeerMouse Weasel

HMXTRV _ 1 HQ _ 1 HQ _er I HQ

Navy: 0.007 10 0_2

3 m_kg_*

*NavyHQva_es arefromAttachmentH-7

Navy responseto Table 4: HMX was d_eGed _ 1% M sam_es c_ed _om 0 to 6 _et bgs(1 sarape in 144),_e_m. exposureof eco_cal mce_o_ _ assumedto be
insignificanLT_s ana_e wasev_u_ed _ _ 2 b_ waspm_ous__min_ed due_ _gn_ca_ exposure(lowd_e_on _equenc_andlimited_stdbution;themes, _significant
_sk_ _e population_ _e race,or). HM×_er 2 HQsam shown_ Ta_es 11_mugh 14.

_b_ 5. _ _m_ _ and Lead HQComparison

Oma_ Shrew HQs DeerMouseHQs W_s_ HQs
TRV*
_g_g_) _er 1/ _er 2 _er 1/ _er 2 _ 1/ _er 2

B_G: 0.32 1.8 0_1 0_1

Na_ 1.04 0.6 020 0.2

B_G: 0.06 2483/ 81 47 / 10 35 / 0._

Na_ 0.77 200/ 6 4 / 5 3 / 0.003

B_G: 12 026 0_4 0_7

Na_ 7.33 0_4 0.007 0_1

_G: 1.0 114/3 13/3 21/0.02

Na_ 4.7 20 / 0.7 3 / 0.7 5 / 0.005

_a_ HQ_ am _m _ach_ _7
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Naw response_ Tab_5: A_eni_ Cadm_m,CobOLandLeadTRVsinBTAGweredevelopedin1998(EFAW1998_TRVsu_ed _ _is dskassessme_(assummarizedin
Tab__ weredevelopedintheEPAEcoSSLdocume_asm_sedin2005u_nga_ough pe_ m_ewprocess.Themornmce_TRVsamu_e&

Ta_e _ TNT HQComparison

TNT TRV Moum_gDove Meado_a_ Shdke

(m_/d) _er 1 HQ _er 1 HQ _ 1 HQ

USACHPPM:0.07 80 8 1

Navy: 0.7* 8 _8 0.1

*NavyHQvalues_e fromA_a_me_ H-7

Navyresponse_ Ta_e 6: TNT was d_e_ed _ 1%_ samp_s _l_ed from0 _ 6 _ bgs_ samp_s in 144). Th_ an_e was ev_ua_d _ _ 2 b_ waspm_ous_ _na_d
due _ _s_fica_ exposure(low de_on _equenc_ and limed dis_bution; _emfore, _g_fica_ risk to the popu_on _ _e _ce_o_ TNT _ 2 HQsam shown_ Ta_es 11
through 1_

_e 7. Cadm_mand LeadHQComparison

TRV* Moum_gDoveHQs Meado_a_ HQs Shdke HQs

(m_) _er 1/ _er 2 _er 1/ _er 2 _er 1/ _ 2

B_G: 0_8 63 / 4 1312/ 56 19 / 0.52

Na_ 1.47 3 / 02 71 / 3 1 / 0.03

B_G: 0.014 2700 / 88 8714/ 274 1078129

Na_ 1.63 21 / 0.8 71 / 2 9 / 0.2

_avy HQv_u_ am _m _a_ _7

Navy response to Ta_e 7: Cadm_m and Lead TRVs in BTAG were developedin 1998 (E_ 1998_ TRVs uSl_ed in _is risk assessme_ (as summarized in Tab_ 7) were
developedin_e EPA E_ SSLdocume_ as reused _ 2005 u_ng a _omugh, peer m_ew pmces_ The mornE_ T_s am _.
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Ta_e 8. Ma_mum S_I __ / HQ_n

COPEC % De_ Ma_ S_I Conm(mg_g) _m_ _ _an_nve_eb_ HQ _Mamm_ _ 1 HQ

Benzene 2 0.610 01__ 1 <1

_h_e 2 14 01_S_3_S01_2_ 12 3

_e 14 41 01_S_01_0 51 5

X_enes 2 9.8 01__1_ 98 1000

Naph_a_ne 2 128 01_S_01_2_ 6 10

_Me_nap_h_ene 2 270 01_S_3_S01_Z0 14" 10

PHC- _ 18 _._0 01_S_01_Z0 N_ Ev_d N_ E_

*Naph_a_ne usedasa _g_e

Na_ response_ _ble 8: The HQspmse_ed _ _ _b_ am from_er 1. Benzene,_h_en_ X_en_, Nap_h_ene, and_M_h_naph_a_ne were_1d_e_ed inle_ _an
5% _ sam_es_1_ _om 0 to 6 _et bgs). Th_ _a_e w_ ev_u_ed in_er 2 b_ waspm_ous_ _m_ed due_ in_g_fi_ _m (_w d_e_on ffeque_ and_mRed
_dbu_on; _em_m, _s_n_ _k _ _e pop_a_on_ _e m_p_). X_ene _ 2 HQsare shownin Ta_es 11_mugh 1_ Themam cu_enUy_ e_l s_ee_ng c_eda
_r _n _ _m _dm_s.

Ta_e 9. Ma_mumS_l Conce_rat_n / HQComparison

COPEC Ma_ Boil Con_ (m_kg) Samp_ Location P_n_nve_ebm_ HQ _r_Mamm_ _er 1 HQ

Cadmium 156 01-SS-T34-S01-DZ0 5 200

Chmm_m 171 01-SS-T28-S01-D3.0 428 8

Copper 16,700 01-SS-T33-S01-D_0 335 1000

Lead 1,580 01-SS-T3_S01-D_O 14 70
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Ta_e 9. Ma_mumS_I Conce_on / HQCompa_son

COPEC Ma_ SoilConc.(m_kg) Sam_e Location Ran_nve_ebm_ HQ _r_Mamm_ _er 1 HQ

_nc 29,100 01-SS-T28-S01-D3_ 582 100

Navy _sponse _ Ta_e 9: The HQs p_se_ed in _ _e _e _om _ 1. Fu_her _fineme_ _ _er 2 _n_u_ng _e use of 95 peme_ UCL and _her _fined exposure_om)
ms_d in _gn_canfly lower HQs. U_ng LOAEbbased TRVsms_d in all me_ b_ copper ha_ng HQs_ss _an 1. The UCL_r copper is skewedupwa_ by a single h_h
de_ction. The conce_tions and msu_ng _er 2 LOAEL HQs do not _ca_ _gn_ca_ risk to _ce_s. TNT and RDX _er 2 HQs are shown in Ta_es 11 _mugh 14.
Add_on_ risk _ _dMdu_ vs. dsk _ populationshou_ becons_e_d (Sam_e _ al., 2000). T_s area is q_ smagand _e en_ popu_on shouldbe taken _ account,n_ a
_w _d_dua_ who mayencoun_r _e sma_a_a _ con_min_ed _oil.

Ta_e 1_ Ma_mum SoilConcentration/ HQComparison

COPEC % D_ect. Ma_ S_l Con_ (m_kg) Sam_e Location Ran_nvenebm_ HQ _/Mamm_ _er 1 HQ

Pemh_rate 7 1.6 01-SS-T34-S02-D_0 0A - 13 100

TNT 1 7.86 01-SS-BH01-S01-D_0 0.3 10

RDX 3 14 01-SS-BH01-S01-D5_ 0.3 10

HMX 1 1A 01-SS-BH01-S01-D_0 0.09 2

Navy _sponse _ Tab_ 10: The HQs p_sen_d in th_ _e are from _er 1. Fu_her_fineme_ _ _er 2 _n_u_ng _e use of 95 pe_e_ UCL and o_er refined exposu_ _o_)
_ul_d _ _g_ficantly _w_ HQs. U_ng LOAEbbased TRVs msul_d _ all anal_es hem ha_ng HQs less_an 1. Navymi_B_s _ any anal_e d_e_ed in less_an 5 peme_
of _1sam_es _ n_ like_ _ resuRin _g_fica_ exposure_ eco_c_ _ce_om and thus_ notconsidereda _gn_ca_ dsk _ _em.

Re_n_s

Agency _r To_c S_sta_ and D_e_e Re_ (ATSDR). 1998.To_c_o_c_ Pmfi_ _r 2_- and 2,_D_mo_e. _S. De_ment of
He_h _d Hum_ _ices, Atlant_ Georgia
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Table 11: OrnateShrewDiet Pathways- Tier2, Step3a*
Exposure Pa_meters fo_ Sorex omatus

Dai_ FoodInge_ed(mgMa_d_ wt.): 1119
FmcUonS_I Inge_ed: 0_09
Fm_on Ra_ _ges_d: 0.05

Fm_on PrayInge_ed: 0.941

Fm_on Inve_ebm_Pray_ge_ed: 1
Rece_ W_g_ (_): 0.00585

ForagingArea _ec_ms): 0._2
SiteUse Fa_o_ 1

Chemical RME S_I Soil Ingested Dose Inve_ebrate Seed Tot_ L-TRV HQ
Concen_a_on (mglkg_a_ _gested Dose Ingested Dose Ingested Dose (mg/kg-da_

(mg/kg) (m_kg-day) (mg/kg-day) (mg/kg-day

E_benzene l AOE+01 2A 1E_2 2.34E+01 1_5E_2 Z34E+01 1_4E+03 2E_2

X_en_, Totfl 9.80E+01 1_9E_ 1 1.72E+02 &83E+00 1_ 1E+02 232E+01 8E+00

Ac_one 8.70E+00 1_0E_2 &04E+00 2.11E+00 E 16E+00 &39E+02 1E_2

Bis _y_exy_ ph_e 4_0E_l 7_3E-04 l_2E+01 3.49E_4 122E+01 2_6E+02 5E_2

Naph_flene 128E+02 220E-01 1.01E+02 1A9E+01 1.17E+02 &30E+02 2E-01

N-N_osod_henylamine 6.67E+01 1.15E-01 327E+01 629E+00 3_ 1E+01 2_6E+02 2E-01

RDX 1.40E+01 2A 1E-02 3.02E-01 L 76E-02 3_4E-01 3A9E+01 1E-02

2-Methylnaph_alene 2.70E+02 <65E-01 1_6E+02 1_2E+00 1_8E+02 6.30E+02 3E-01

2A-D_i_o_ene 7.00E+00 121E-02 121E+00 2A6E+00 3.68E+00 4_9E+01 7E-02

2A,_Td_o_ene Z86E+00 1_5E-02 2A5E-01 3.18E-01 5A6E-01 1.10E+02 5E-03

HMX 1AOE+00 2ALE-03 5.04E-03 1.91E+00 I_2E+00 420E+01 4E-02

Antimony 1_3E+02 1_7E_ 1 1.85E+01 Z91E-02 1.87E+01 5_0E_ 1 3E+01

SHver 5_0E+00 9.98E-03 2.13E+00 %77E-04 Z 15E+00 1.14E+02 2E-02

* Use LOAEL-basedToxlcl_ Re_rence Values Page 1 of 2



Chem_al RMESoil Soil IngestedDose Inve_eb_ Seed To_l L_RV HQ
Concen_aUon (m_kg_a_ Inges_d Dose IngestedDose Inge_ed Dose (m_kg_a_

(m_kg) (m_kg_a_ (mg_g_a_ (m_kg_ay

Thallium 1.52E+01 2_2E-02 1.23E+00 3.63E-02 129E+00 535E+00 2E-01

Hexachlorobenzene 220E-01 339E-04 5_8E-01 2.31E-04 599E-01 Z56E+01 2E-02

1,3-Dini_obenzene 630E-01 1.08E-03 839E-02 3.20E-02 1.17E-01 296E-01 5E-01

* Use LOAEL-basedToxi_ty Re_rence V_ues Page 2 of 2



Table12:DeerMouseDietPathways- Tier 2, Step 3a*
Exposure Parametem fo_ Peromyscus man_u_tus

EailyFoodIngested(mg/day,d_ wt._ 3322
Fm_on S_I _ge_ed: 0_12

Fm_on Ra_ _ge_e_ 0494
Fm_on PrayInge_ed: 0494

Fm_on Inve_ebm_PrayInge_e_ 1

Rece_orW_g_ (kg): 0.0196
Fom_ngArea (hec_ms): 0.1
Si_ Use Fa_o_ 1

Chemical RME Soil S_I Ingested Dose Inve_ebrate Seed Total LoTRV HQ
Concen_a_on (mg/kg-day) Ingested Dose Ingested Dose Inge_ed Dose (mg/kg-da_

(mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day

E_benzen¢ 1AOE+0I 2.85E-02 1.09E+01 1.18E-01 1.IOE+01 1.15E+03 1E-02

X_enes, Total _80E+01 1.99E-01 %99E+01 7_3E+01 1_7E+02 2.15E+01 7E+00

Ac_one 8_0E+00 1.77Eo02 Z 81E+00 1_4E+01 2.13E+01 594E+02 4E_2

Bis (2-ethylhexyl) p_h_e 420E_1 &54E-04 5_6E+00 _05E_3 5_7E+00 238E+02 2E-02

Naph_ene 1_8E+02 2.60E-01 _72E+01 1_ 1E+02 1_8E+02 5_6E+02 3E-01

N-Nitrmod_hen_amine @67E+01 1.36E-01 1.52E+01 _5 IE+01 7.04E+01 238E+02 3E-01

RDX 1.40E+01 2.85E-02 1ALE-01 5.04E-01 633E-01 3.25E+01 2Eo02

2-Me_y_ap_h_en¢ 2.70E+02 5A9E_ 1 8.18E+01 1_ 1E+01 9_5E+01 5_6E+02 2E_l

2A-D_itrotoluene Z00E+00 IA2E_2 5.63E-01 Z15E+01 221E+01 _64E+01 5E-01

2_,_Tdnitro_ene _86E+00 1.60E-02 1.18E-01 2.78E+00 2_2E+00 1_3E+02 3E-02

HMX 1AOE+00 2.85E-03 234E-03 I_8E+01 1.68E+01 4_0E+01 4E-01

Antimony 1.03E+02 2.09E-01 8.62E+00 3.19E-01 _15E+00 5.90E-01 2E+01

Sider 5_0E+00 1.18E-02 9_3E-01 &80E_3 I_IE+00 1.06E+02 1E-02

* Use LOAEL-basedToxlcl_ Re_rence Va_es Page 1 of 2



Chemical RMESoil Soil Inges_d Dose Inve_ebrate Seed Total L_RV HQ
Concen_afion (mg_g_a_ _ge_ed Dose Inge_ed Dose IngestedDose (m_kg_a_

(mglk_ (m_kg_ay) (m_kg_ay) (m_kg_ay

Thallium 1_2E+01 3_9E-02 533E-01 3.18E-01 %22E-01 5.16E+00 2E-01

Hexachlorobenzene Z20E-01 4.47E-04 2_8E-01 Z03E-03 2_ 1E-01 2.38E+01 1E-02

1,3-Dinitrobenzen¢ &30E-01 1.28E-03 3.90E-02 2_0E-01 320E-01 238E-01 IE+00



Table 13: MourningDoveDiet Pathways- Tier 2, Step3a-LOAEL*
Exposure Pa_m_em fo_ Zenaida macroura

D_ Food_ge_ed (mg_a_ d_ wt_ 16479
Fm_on S_ Inge_ed: 0.061

Fm_on Ra_ _ge_ed: 0.939
Fm_on Pray_ge_ed: 0

Fm_n Inve_ebm_Pray Inge_ed: 1

Rece_ W_ght _g): 0.119
Fomg_gArea_ec_res): 520E_1
S_eUse Factoc 0.574

Chemic_ RME Soil Soil Ingested Dose Inve_ebm_ Seed To_l
Concent_on (m_kg-da_ _ges_d Dose Ingested Dose Ingested Dose LOAEL-TRV

(mg/kg) (m_kg_a_ (m_kg_a_ (m_kg_ay (m_kg_a_ Ha

Ethylbenzene 1.40E+01 _78_02 _00E+00 1.05E_I l_3E-0l _70E+01 2E-03

X_en_, Tot_ _80E+01 4_5E-01 0.00E+00 _89E+01 6_3E+01 2_6E+00 3E+01

Ac_one &70E+00 4.22E-02 0.00E+00 1_4E+01 1.65E+01 1.00E+02 2E-01

B_ _hexyD p_hfl_e 4_0E-01 2_3E-03 0.00E+00 2.72E-03 4_5E-03 1.10E+01 4E-04

Naph_flene 1_8E+02 6.20Eo01 0.00E+00 1.16E+02 1.17E+02 2.25E+02 5E-01

N-Ni_o_dipheny_mine _67E+01 3_3E-01 0_0E+00 _91E+01 4.94E+01 2.00E+02 2E-01

RDX 1AOE+01 &78E-02 0_0E+00 4.49E-01 5.17E-01 &14E+01 6E-03

_Me_naph_flene 2_0E+02 131E+00 _00E+00 134E+01 1A7E+01 2_5E+02 7E_2

2,4-Dinitm_ene _ 00E+00 33 9E-02 0.00E+00 1_2E+01 1_2E+01 13 0E+00 1E+01

2,4,6-Tfinitmtoluene %86E+00 3.81E-02 0.00E+00 2A8E+00 2.52E+00 _ 0E+00 4E-01

HMX 1.40E+00 ' &78_03 0.00E+00 1A9E+01 1A9E+01 3_0E+01 5E-01

Antimony 1.03E+02 4.99E-01 0_0E+00 2.84E-01 _83E-01 5_0E-02 1E+01

Silver _80E+00 2.81E-02 _00E+00 &06E-03 3A2E-02 8.90E+00 4E-03

* UseLOAE_basefl To_ci_ Red.nee Va_es Page 1 of 2



Chemical RMES_l Soil IngestedDose Inve_ebrate Seed To_l
Concentration (mg/kg-day) IngestedDose IngestedDose IngestedDose LOAEL-TRV

(mg/kg) (mg/kg-da_ (mg/kg-da_ (mg/kg-day (mg_g-da_ HQ

Thall_m l_2E+01 Z36E-02 _00E+00 2.83E-01 3_7E-01 Z56E+00 IE-01

Hexac_ombenzen_ 2_0E-01 1.07E-03 _00E+00 l_0E-03 Z87E-03 _32E+00 7E-04

1,3-DiniVobenzen¢ 6_0E-01 3.05E-03 0_0E+00 2_0E-01 Z53E-01 8AOE-01 3E-01

* Use LOAE_based To_ci_ Re_Rnce V_ues Page 2 of 2



Table 14: MeadowLark DietPathways- Tier 2, Step3a-LOAEL*
Exposure Pa_m_em fo_ Sturnella neg_c_

D_ FoodInge_ed(m_da_ d_ wt.): 14038

FractionSoilInge_ed: 0_64
Fm_on Ra_ _ges_d: 0_43
Fm_on Pray_ge_ed: 0_93

Fm_on Inve_ebratePrayInge_ed: 1
ReceptorWeig_ (kg): 0_941
Fomg_gArea_e_am_: 0A2
S_eUseFac_c 0.72

Chemic_ RME Soil Soil Ingested Dose Inve_ebra_ Seed Total LOAEL-TRV HQ
Concentration (m_kg_a_ Inge_ed Dose Inge_ed Dose Inge_ed Dose (mg/kg_a_

(m_kg) (m_kg_a_ (m_kg_a_ (m_kg_ay

E_benzen_ 1AOE+01 _67E-02 _32E+00 _24E-02 8A7E+00 _70E+O 1 9E-02

Xyle_es, Total _ 80E+O1 6_7 E-01 _ 11E+01 3A2E+01 _ 60E+01 2.06E+00 5E+01

Ac_one 8_0E+00 6_1E-02 Z15E+00 8.15E+00 l_4E+01 l_0E+02 IE-01

B_ _thylhcxyl) phth_ate 420E-01 2_0E-03 " _33E+00 1_5E-03 _33E+00 1.10E+01 4E-01

Naph_ene 1_8E+02 _85E-01 3.61E+01 5_8E+01 9A8E+01 2.25E+02 4E_l

N-Ni_omdiphenylamine 6_7E+01 4• I E-01 1.16E+01 2._4E+01 3_4E+01 2._0E+02 2E-01

RDX 1.40E+01 _67E-02 1_8E-01 .2.23E-01 4_7E-01 &14E+01 5E-03

_Me_na_ h_ene 2_E_02 1.87E+00 6_6E+01 _67E+00 7.1 IE+01 Z25E+02 3E-01

2,4-Di_otoluene %00E+00 4.84E-_2 430E_ 1 %5 IE+00 _99E+00 130E+00 8E+_0

_6-Td_o_ene Z86E+00 5A3E-02 9_6E_2 1.23E+00 l_8E+00 Z00E+00 2E-01

HMX IAOE+00 9_7E-03 1.79E-03 7ALE+00 _43E+00 3.00E+01 2E-01

Antimony 1.03E+02 %12E-01 &60E+00 1.41E-01 7A5E+00 5_0E-02 1E+02

Silver 5.80E+00 4.01E-02 7_9E-01 3.01E-03 &03E-01 8_0E+00 9E-02

• Use LOAE_based To_d_ Re_nce Values Page 1 of 2



Chem_al RMESoil Soil IngestedDose Inve_ebm_ Seed Tot_ LOAEL_RV HQ
Concen_afion (m_kg_a_ Inge_ed Dose IngestedDose Inge_ed Dose (m_kg_a_

(m_kg) (m_kg_a_ (mg_g_a_ (m_kg_ay

Thallium 132E+01 1.05E-01 438E-01 1.41E-01 6_4E-01 Z56E+00 3E-01

Hexachlorobenzene Z20E-01 132E-03 2.13E-01 g96E-04 2.15E-01 432E+00 5E-02

1,3-Dini_obenzene 630E-01 435E-03 2_9E-02 1.24E-01 1_SE-01 8AOE-01 2E-01

* UseLOAEL-basedTo_o_ Re_nce VaLes Page 2 of 2
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SPECIRC COMMENTS

1. Execu_ve It should be noted that p_leum hydmca_on HydBcarbon conce_rat_ns in soil at Si_ 1 a_ limRed
Summaw, con_m_a_on of the diesel, gas_e, and wa_e oil to a small a_a in _e ce_ml pa_ of the sRe(T_nch 34
Summaw Bnge a_ iden_fied in conce_m_ons that norm_ and Bomh_e B-l) and a_ adequ_e_ deHneated.
Result, _quim corrective action. Add_on_ly, within the Gmundw_er TPH concentrationsBnge from 50 to 100
No,hem and _pon, gmundw_er and surfacew_er sam_e msul_ p_L _r TPH as Motor Oil, 50 to 100 p_L _r TPH as
Southern are reposed as ha_ng measuB_e concent_tions of Dies_, and 20 to 40 p_L _r TPH as Gas_in_
Ex_o_ve p_B_um hyd_ca_ons. SRe1 needs to be addedto Surface water TPH conce_ons in the steam
O_nance the petroleum coEec_ve action program _r sam_e in the sou_em po_on of the sRewere 40 p_L
Disposal assessme_ and possible remedy of _e p_roleum _r TPH as Motor Oil and 10 p_L _r TPH as Dies_.
Tm_ing hyd_ca_ons releasedat the si_. TPH as Gas_ine was not d_e_ed in the _am
Ranges,_u_h sam_e above _po_ng limRs.
hypheNbu_,
page _ii Benzene was d_e_ed in SRe 1 g_undw_er at a

ma_mum conce_on of 0.4 pg_ (MCL = 1 ugh).
Toluenewas d_e_ed _ a ma_mum conce_m_on ef
0.8 p_L (MCL is 150 p_L). Eth_benzene was
d_e_ed at a ma_mum concentrationcf 3.6 u_L (MCL
is 300 p_L). Total Xylenes was d_e_ed at a
ma_mum concent_tion cf 4.9 p_L (MCL is 1,750
p_L). BTEX conce_m_ons were nond_e_ in all
surfacew_er sam_es.

Groundwaterdata c_ed to date indicateslow levels
of petroleum hydrocarbon and BTEX concentra_ons.
These conce_ra_ons are at levels that would not
_gger active responseactions. Current groundwater
d_ta(as prese_ed in1heDra_ _nal RI repot, Section
4.6.6 andTable 4-47) also sugge_s that the releaseto
the soil is not continu_g to degrade groundwater
qualRy. As a resuR, the Navy will monRor the
petro_um hydrocarbon a_d BTEX concen_ation as a
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componentof on going CERCLAactivities. Shouldthis
monitoring ind_ate con_nued impairment of
groundwater qu_R_ then an ev_uation of response
aRerna_veswill be performed as pa_ of the CERCLA
process.

2. Section4.5._ Nit_ conce_mtions cf g_undw_er _ _e si_ a_ Nilra_ conce_m_ons _ Site 1 gmundw_er (95%
Gene_l identfied as between1_ mi_mms (mg_er (L) _ 20 UCL=10_I m_kg) are con_e_ wi_ _e am_e_
Chemi_, RI m_L. The Region_ Board's W_er Qu_i_ Co_ml levels _ nea_y a_as wi_in Iwine Groundw_er
_er 1 and_er Plan(Barn Plan)wa_r qualityo_ective nit_ _r the Manageme_ Zone (IGMZ)(Wi_ermu_ En_mnme_al
III-A Iwine G_undw_er Manageme_ Zone (IGMZ) is 5.9 2000). In add_on, a renew of N_e datac_ed at
Groundw_er m_L. Si_ 1 is Ioca_d ou_ide and upgmd_ of the well 02UGMW25_cated upgmd_ of Si_ 2 showa
Sam_ing and g_undw_er basin,and is a _b_a_ to the barn. If a compa_e Bnge of N_te conce_ons as _ose
Ana_ Page _g_fica_ area of Si_ 1 is a souse of n_rate and _und at S_e1 and_her am_e_ wells (Gmundw_er
4-116 causes an impa_ to the g_undw_er basin at or Mon_odngD_a Summa_ Repo_ 1999Mo_dng

above _e water quali_ o_ective, the n_rate is Round9, 10,& 11 [CDM200_). Thisd_aindic_es
con_de_d a co_am_a_ of concernat Site 1. Site 1 _at the _t_ concentrations_ S_e 1 a_ con_e_
should be evaluated as a souse of n_rate wi_am_e_v_sandthes_edoesn_p_se_a
co_amination _ the IGMZ. souse of _t_ to the IGMZ.

In add_on, nRrateis mu_ne_ mo_md as pad_ two
commonly-used_mediation _chnologies _r
pemhlorat_ nam_y Ion Exchangeand_odegmdation.
This is due_ _e _ _ pem_orate_e_me_
effidency _ affe_ed by _t_ conce_rations in
gmundw_ec

Re_ncm

Wilderm_h En_nme_. 2000. Fin_ Techn_
Memo_ndum, _N/TDS Study- Phase2A cf _e
San_ Ana Wa_rshed. Prepaid _r the _N/TDS Task
Force.
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3. SectiOsnumma_an9,d Iden_fiewS_eh a_eVecnonce_m_onms_alsthat Weerexceedindg_e_et_n na_onaSludace t_ Pcham_edztehe3a)B'aselinEIe_m_sku_ngd_s_veE dc°l°gisucaldacew_RierskAssessme_(Tiseram_esWemre_al u_ze2,d
Condu_on_ recommendedWater Quality Cd_da or risk-based conce_m_ons. The msul_ind_ed _aluminum
Sec_on9.1.1.5, s_ee_ng values _r aquatic life. Exceedances of andbadum exceededscreeningvalues_nd had

SurfaceW_ecro_amination, weSreU_aC_unWdate__qeualis_amNeCsdted_akeanndfromsu_ace.w_eSrC_eNngvalues haZapordndsu_aqceu°tie_s g_er_wangersamp_ For_e sam_ec_le_el d) for_e Ephemeral
Number5, Page runoff downgmd_ of _e _en_fied disposal areas. at the downgmdie_ po_on of the s_e,copper
9_ Howeve_ in Sections 9.1.3 Eco_cal Risk exceeded_s s_ee_ng value _nd hada hazard

Assessmed_own_mamaquatiacnd 9"2reAce_omEC°l°giCaarlend con_demdRi,sk' _e quotientof 1_.
Them_m, we do not concurwith your con_u_on that The _ in Section9.1.1.5has been reused _ deady
the evalua_onis commie with mga_ to protectionof ind_e th_ copperexceededi_ s_ee_ng cd_da in
aquaticec_og_al mce_oB at Si_ 1. We believethis the surfacew_er sam_e c_ed _om the
si_ is a threat to down_mam aquatic mce_om, and downgmdie_ po_on of the s_e.
an evalua_onof _e magn_ud_ soum_ and na_m of In €on_u_on, one consti_e_ exceededi_ _resh_d
_ _m_ is appmpd_e ina remedialinvestigation, value,andsudace wa_r flowsfrom Site 1 am

_eque_ (basedon the pa_ 5 years). Th_ suppo_
the Navy'scon_u_on that dsk is insign_ca_ for
downgmd_ aquatic mce_om.

The Navydoes recog_ze _ T_ Ma_mumDaily
Loads (TMDLS)_r San DiegoCreekand i_ _b_ades
of am being developedandwill be adored in the near
_m. The cuEe_ cond_ons _n inactivetrai_ng
range)havebeen demon_m_d to not havea
_gn_ca_ _m_ on downgmd_ aquaticmce_om.
Upontrans_h _e tmns_me will be mspon_e _r
meeting all ap_icable Federal,_e, and local
mquimme_s _r _r con_nueduse of the si_.



From: Muza.Richard@epamail.epa.gov [mailto:Muza.Richard@epamail.epa.gov]

Sent: Tuesday, November 14, 2006 13:09
To: Newton, Darren CIV OASN (I&E) BRAC PMO West
Cc: Devries.Sonce@epamail.epa.gov; Hiatt.Gerald@epamail.epa.gov; Arnold,
Content P CIV NAVFAC SW; Tamayo, Arturo R CIV NAVFAC SW;
QThan@dtsc. ca.gov; jbroderick@waterboards, ca.gov
Subject: IRP Site 1 RTCs & Eco Issues Resolution

Darren

EPA has reviewed the RTCs for the Site 1 Draft Final Phase II RI Report.

While we are not in agreement with all of the RTCs, we are looking at
proceeding on the path forward as discussed during last Tuesday's
conference call. With regardsto the question as to whether a remedial
action on soils with elevated naphthalene levels might address
ecological risk concerns, we have the following observations to offer:

I. The naphthalene detections which exceed EPA Region 9 residential and
industrial PRGs (as depicted in Figure 4-2 in the Draft Final Phase II
RI Report) are !ocated in the same general area as the elevated metal
detections shown in Figures 4-4- and 4-6. The elevated metals are not
collocated, aside for one sample location, but excavating for
naphthalene could remove some of the elevated metal concentrations. If
overexcavation is necessary as a result of confirmation sampling for
naphthalene, most of the metals could then be removed by default. EPA
can accept this compromise from the November 7th conference cal!
contingent on IRP Site 1 being used for "like use" by the FBI. If the
site is closed in the future and the FBI has only used it for a firing
range and is responsible for lead issues only, the Navy would still be
responsible for any other contamination remaining on site.

2. EPA assessed that a remedial action that addresses the identified
anomalies for MEC would also remove some of the elevated metal

detections. It is possible that some or all of the elevated metal
detections located away from the naphthalene "hot spot" area would be
part of MEC removal.

3. A naphthalene cleanup to the EPA residential PRG (1.7 mg/kg) would
address the ecological concerns; a naphthalene cleanup to the industrial
PRG (4.47 mg/kg) by default would not be as good from an ecological
standpoint.

Feel free to contact me with any questions on this response.

Rich

Rich Muza

Remedial Project Manager
U.S. EPA Region 9, SFD-8-1
75 Hawthorne Street

San Francisco, CA 94105
415-972-3349



S_ _ C_ff_n_

Memorandum

!_-__:_1 QuangThan Date: November15, 2006
RemedialProje_Manager
Depa_me_ ofToxicSubstancesConkol
Officeof MilRa_Fa_s
5796 Co_orateAvenue
Cypress,CA 90630

From: Regin_)o'_ ohm,_h._. "_-'__
StaffTo_cologi_
Califom_Depa_me_ of FishandGame
O_ce ofSpillPmven6onandResponse
20 LowerRagsdaleDr.,SuRe100
Mon_m_ CA 93940

s_ect: Responseto Commen_ on the Draft Final Phase II Remed_l Inves6ga_onRepo_
for Ins=l_on Restora_onProgramSite I - Ex_os_e OrdnanceDisposal
Range, Former MalineCorps Air S_on, El Toro, C_iforn_ (SITE;400055)

Introduc_on

The Depa_me_ of FishandGame-O_ceof SpillPmve_n andResponse
(DFG-OSPR)recededthe Depa_me_ _ Navy(DON)responsesto comme_s (RTC_
onthe"D_ff FinalPhaseII Remed_l Investigation(RI) Repo__r In_on

_-._._ MadneRe_om_Onco_s_rPmgmmsta_on(IRP)(MCAs),SRe1-El Tom,Exp_VeC_ifom_O_nanCe_uneD_p°sal200_"Range'by_e_mn_F°rmermailon
November2, 2006.

Background

IRPSRe1 covemappm_m_e_ 73 acres,and islocatedinthe no,beastpo_on
ofthe _rmer MCAS,ElTominOrangeCount, C_ifom_. Thes_e,locatedwithina
_bu_ canyonof Bo_egoCanyonWash,wasusedasanex_os_e o_nancedisposal
(EOD)area_om 1952to 1999. A vade_ of miIRa_o_nance andex_o_ves were
d_ona_d intrenches.Hab_atatthes_econsists_ gmss_nd,coastalscrub(9.7
acm_, chaparral_.6 acm_, anda bermedm_n_onpondthatpin, desseasonal
wetlandhabRat(0.29acm_. A numberofspecialstatusspe_eshavebeenobse_ed
at Si_ 1, _uding theR_em_e _i_ shdmpandtheCoastalCalifom_Gna_chen

DFG-OSPRproddedcomme_sontheDraftPhaseII RI inanAugu_ 11,2005
memorandumto FrankCheng,Depa_me_ ofToxicSubstancesCo_ml (DTSC). The
NavyproddedRTCsin December2005 andDFG-OSPRcommen_donthese
responsesina Janua_ 23, 2006memorandumto FrankCheng,DTSC. Append_I of
thesu_e_ mpo_containsthe Navy'sfinalRTConthe DraftRI mpo_. DFG-OSPR
m_ewedAppend_ I, andasso_atedte_ inAppend_H andSection7.0 ofthe Draft
FinalRI, to d_erm_e ff ourpm_ousconcernshadbeenaddressed.Comme_sonthe
DraftFinalRI anda_ernatehaza_ quotie_s(HQ_ wereproddedto DTSCinan
Augu_ 1,2006 memorandumto SueHarm. A prelimina_d_cuss_nof the November
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)
J 2, 2006 DoN'sRTCs_ theAugu_ 1, 2006memo_ndumwasconduHed_ a

November7, 2006_con_mnce be_en theagenciesandDoN. Dudngthat
me_ng, itwassugges_dthatremovalof nap_h_ene co_amina_dsoilto address
p_e_ humanheaRhdsksm_ alsoaddresspo_al eco_g_al dsksassoc_ted
_th soilh_ spas co_amin_edby_her p_eum con_en_, m_als andex_os_e
compounds.DFG-OSPRcomme_son_e No_m_r 2, 2006 RTCsandNovember7,
2006discussionofmmed_l aR_na_ves_r _e soilh_sp_s am proddedbel_.

Commen_

1. Elim_ation of Con_m_an_ of PotentialEcologic_ Concern(COPECs). For
Comme_s4, 5, 6, and9, theRTC_ates that5% isusedindskassessme_
guMance(RAGsPa_A; U.S.EPA, 198_ as an exam_e _ a low frequency
de_H_n that canbe used_ elimina_ a chemicalfrom the chem_ of concern
(CoC) list. This is not an accuratei_e_retation _ ap_ation of the gu_anc_
RAGs Pa_A, pdmad_ used_r humanheaRhdsk assessmenLdiscusses
_imina_onof CoCsthat maybe a_ifaHs and spe_fical_ Matesthat chem_a_
expelled to be pmse_ _ _e site shou_ not be e_m_a_ At S_e1,
compoundselimin_ed by_e 5%d_e_n cdtedonincludedex_os_e and
p_m_um-m_d compound_ Theseam all knownto be s_mm_d and should
not have been_im_a_d _om the _er II ec_ogical dskassessme_. The dsks
asso_atedwith thesehot-spas shouldhavebeen eva_a_d.

_-_ 2. RTEncdpO_sttSa_s_onTOXly_itYmduceRed_mn;emwthVa,_eiSmpai_(dTRVS)_pmductioFnOrComme_orSincmase3dand4, _e
moralityshouldbecons_emdasendp_s whendevelopingTRVs. Thisis
con_a_ to recentguidancebyU.S.EPA _00_ wherebiochemical,beha_oml,
phys_g_ andp_ho_g_ endpointsamalsocons_emd_ eva_e wh_her
the s_eHed endpointaddressesthemechan_m_ _ci_ of thechemiC.
DFG-OSPRcon_nuesto d_agmewi_ these_H_n of severalof theexp_ve
compoundTRVs. ThevaluesrecommendedbyDFG-OSPRwerebasedon
pee_mvieweddocume_sdevelopedbythe U.S.Army_r the Centerof HeaRh
Pmmo_onandProvence Medidneandshouldhavebeense_ctedoverthe
non-peerm_ewedTRVsdevelopedbythe DoNconsuRan_.To addressthis
concern,alternativeriskca_u_ons wereproddedbyDFG-OSPRintheAugu_
1, 2006 memorandum.

3. RisksAssocia_d withHot Spots. Co_m_ _ _e RTC_r Comme_ 11,the_er
II ec_og_al dskassessme_didn_ qua_Rative_demon_m_ thatthehotspot
area,estim_ed_ coverappm_ma_ 2.2 acres,pmsen_dde minimusdsk_
eco_g_al mce_om. A quadrate analysiswouldhavecalculatedhaza_
quote,s _r exposureto allCOPECs(seeComme_1) withinthehotsp_ _r
mce_om wi_ a homerangeless_an orequal_ _e h_ spGarea,_dud_g
pla_s andsoilinve_ebrates.As currentlywdffen,theRI mpo_relieson
qualita_e _a_me_s _ concludethatno_her evalua_on_ necessa_at Site
1. Many_ these_eme_s arenotsupposedbydata. Forexamp_,the RTC
statesthatthe dsksto _d_dua_ wouldnotcons_tutea populatiom_veldsk,but
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nodataam prodded to suppo_this _eme_. The RTC Hatesthat pla_ room
would not pen_ra_ belowtwo _et, wheremuchof the co_amination _ _und,
but does not cons_er that deeperrootedsh_bs may becomee_ablished in the
area. The RTCassumes_ m_als am n_ _oav_b_ andth_ p_m_um
compoundsare not toxic to plan_ and soil inve_ebra_s but nosite-specific
b_availabili_ te_s or b_assays havebeencompleted. DFG-OSPRcontinuesto
asse_ that eco_g_al dsksassoda_d with the h_ sp_ in the disposal trench
area have not beenadequacy evalu_ed in the RI. It is recommendedthat the
con_u_ons _r the ec_og_ riskassessme_ be modred (Se_ion 7.4._ _
acknowledgethat them am po_ntial dsksto ind_du_s in the hot sp_ area
asso_a_d with the _rmer detonationtrenches.

4. Remediationof Naphthalene_ So_ In renewing_gures 4-2 (Section4) and 3-1
(Append_ H) of the RI repot, _ appeamthat the m_od_ _ _e p_m_um and
exp_s_e compoundsoil co_amina_on_ the disposaltrencharea is co-_ca_d
with the nap_ha_ne co_am_a_on. There_re, removalof nap_ha_ne
co_amin_ed soil to addresshumanheath concernswill alsosere to reduce
ecologicalrisksasso_atedwith this hotsp_ area. Thereare areas _ elevated
m_al co_am_ation _ aren_ co_oca_d wi_ nap_ha_ne _ are more
widelyspread acrossthe s_e. Theseelevatedconce_rationsmay be asso_ated
with metal _agmen_ frommun_onsdebds. Ad_tion_ inve_n and removal
_ anom_s _r mun_ons _ exp_s_e concern(MEC)maysere _ _her
reducepo_n6al m_al risks_ eco_g_al rece_om _ _e site. DFG-OSPR

'_-_'_) con_min_eSduppo_sthe recommendatiOnsSolI andMEC in thte° evaluatfeeas_i_rem°Vastludy. of thenap_h_ene
Con_u_on

The DoNRTCswere la_e_ unrespons_ DFG-OSPRcontinuesto d_agree
ontheselectionof severalTRVs,e_m_a_onof COPECs,andthe s_n_canceof
potentialecologicalrisksassodatedwiththehotspotarea. We reque_thatthese
commentsbe includedinAppend_I to reco_ DFG-OSPR'srem_ningconcernswith
the RI. Howeve_dueto co_oca_onofso_contam_ation,removalof naphtha_ne
contaminatedsoilto addresshumanheaRhconcernswillalsoserveto reduce
ec_o_c_ risksassodatedwiththehotspotarea. DFG-OSPRsuppo_sevalua_onof
thisremedialalternative,alongwithremovalof MECReins,inthefeasibility_udy. We
lookforwa_ to renewingthe upcomingdraftfeas_ility_udy. Ifyouhaveanyquestions
orrequirefu_herdet_ls,pleaseconta_ReginaDonohoebyphone(831-649-7150)or
email (_onohoe_.osD[df_.ca.go_.

Renewedby:Vi_oda Lake,StaffEn_ronmentalS_entist

References:

U.S. EPA.1989. RiskAssessme_Gu_ance_r Su_nd. _lume I, HumanHeath
EvaluationManual(Pa__. I_edm Final.Officeof Eme_en_ andRemed_l
Respons___1_.
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U.S. EPA. 2005. Gu_ance _r Deve_p_g Eco_g_ Soil Screening Level (EcmSSL_.
Office of Solid Wa_e and Eme_ency Response.

cc: Sonce de Vdes
U.S. En_mnme_ Pm_n Agent, Reg_n 9
75 Hawthorne _.
San Fmn_sc_ CA 94105

Riz Sarm_o
Depa_me_ of To_c Sub_ances Co_ml
1011 Noah Gmnd_ew Ave.
G_nda_, CA 91201
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