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Ser BPMOWjtc/0030
OGober 16, 2006

M_ Manny Alonzo
Section Chief
Southern C_ifomia Base Closure and Reuse Unit
C_ifom_ Depa_me_ of Toxic Sub_ances Con_ol
5796 Corpo_ Ave.
Cypress, CA 90630-4700

SUBJECT: CON_RMATION RADIOLOGICAL SURYVEY RESULTS, FORMER MARINE
CORPS AIR STATION EL TORO, CALIFORNIA

Mr. Alonzo:

The purpose of this le_er is to pro_de a narra_ve of the resul_ obtained dudng the California
Depadment of Health Sewices (DHS) September 14, 2006 confirma_on radiolog_ su_ey of
Building 319 at Former Madne Corps Air Station (MCAS) El Toro, C_ifom_ (Enclosure). In
add_on, we are presenting resul_ o_ained by the Navy in suppod of this effod, which was
overseen by _e Navy's Ra_og_ Affairs Suppo_ Office (RASO). Resul_ from radiolog_
suweys conduGed to da_ do not indicate the presence of residual Ra_um-226 co_amination
in Building 319 due to pre_ous Madne Corps acti_Ues.

The Naves mdiolog_ survey and sampling da_ collected to date indicates that Building
319 is sui_ble for unre_dGed release. It is our hope that upon the subm_sbn of the Naves
wd_en exp_nation of elevated alpha rea_ngs, DHS will pro_de a release for Building 319 and
a path forward for the release of the rem_ng b_gs at former MCAS El Toro.

Thank you for your con_nued suppod in this program. Should you have questions or need
add_on_ information, please con_ Jim Callian, Proje_ Manage_ at (619) 532-0779 or me at
(619) 532-0963.

Sincerely, ._

DARREN NEWTON
BRAC En_ronmen_l Coordina_r
By direction of the Diredor

Enclosure: 1. Confirmation Radiolog_ Survey Resul_ NawatNe, Building 319, Former Marine
Corps Air Station El Toro, C_iforn_ da_d OGober 13, 2006

Mr. Manny Alonzo 
Section Chief 
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Southern California Base Closure and Reuse Unit 
California Department of Toxic Substances Control 
5796 Corporate Ave. 
Cypress, CA 90630-4700 

SUBJECT: CONFIRMATION RADIOLOGICAL SURYVEY RESULTS, FORMER MARINE 
CORPS AIR STATION EL TORO, CALIFORNIA 

Mr. Alonzo: 

The purpose of this letter is to provide a narrative of the results obtained during the California 
Department of Health Services (DHS) September 14, 2006 confirmation radiological survey of 
Building 319 at Former Marine Corps Air Station (MCAS) EI Toro, California (Enclosure). In 
addition, we are presenting results obtained by the Navy in support of this effort, which was 
overseen by the Navy's Radiological Affairs Support Office (RASO). Results from radiological 
surveys conducted to date do not indicate the presence of residual Radium-226 contamination 
in Building 319 due to previous Marine Corps activities. 

The Navy's radiological survey and sampling data collected to date indicates that Building 
319 is suitable for unrestricted release. It is our hope that upon the submission of the Navy's 
written explanation of elevated alpha readings, DHS will provide a release for Building 319 and 
a path forward for the release of the remaining buildings at former MCAS EI T oro. 

Thank you for your continued support in this program. Should you have questions or need 
additional information, please contact Jim Callian, Project Manager, at (619) 532-0779 or me at 
(619) 532-0963. 

Sincerely, 
fl/-J / 
/,.~,~ -

~:~·~~_'~.'~=~~~:Y.1;;·':·~/~_··-;i~~ 
DARREN NEWTON .---
BRAC Environmental Coordinator 
By direction of the Director 

Enclosure: 1. Confirmation Radiological Survey Results Narrative, Building 319, Former Marine 
Corps Air Station EI Toro, California dated October 13, 2006 
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Copy to: _encl)
M_ Richard Muza ME Edk M. Hansen
U.S. En_nme_al Pr_e_ion Agency Senbr _ce Pre_dent
Mail Code SFD-8-1, Region IX LNR P_pe_y _oration
75 Ha_me S_eet 4350 Von Karman Avenue
San Frandsc& CA 9410_3901 Sui_ 200

NewpoA Beach, CA 92660
M_ John Brodedck
Remedial P_e_ Manager Mc James P. WeAme_e_ P.E.
C_ffor_a Regional Wa_r Qu_i_ Co_l Manage_ En_nme_ Affai_
Boa_ Lennar
3737 Main S_eet, Sui_ 500 He,age Fields
R_e_e, CA 92501-3348 7130 Trabuco Road

I_ne, CA 92618
Dr. Steve Do_mus
Director Ms. Penny L_nwander
En_ronme_ Ra_a_on P_g_ms C_ffor_a Depa_me_ of Heal_ Se_ces
NAVSEADET _SO En_mnmen_l Manageme_ B_nch
Building 1971 1616 Capi_l Avenue
NWS PO D_wer 260 MS 7405
.Yor_own VA 23691-0620 P.O. Box 997413

Ms. Pat Hawodh Sa_ame_o,.CA 95899-7413
En_mnme_al Pmg_m Manager Mr. KuAJackson
EnN_nmen_l R_i_on Ping,ms Cal_a Depanme_ _ Health Se_ces
NAVSEADET _SO P.O. Box 942732

Bu_dingNwspo1971Drawer260 601 Nodh 7_ S_eeL (MS396)
Yor_own VA 23691-0620 Sa_amen_, CA 94234-7320

Ms. Deirdre Deme_
Mr. Chris Robeds C_m_ Depadme_ of Heath Se_ces
Second Ha_e_ Food Bank _ O_nge P.O. Box 942732
Coun_ 601 Nodh _ St_, (MS396)
426 W Almond Ave #A Sac_me_& CA 94234-7320
O_nge, CA 92866

Mr. Joe Schoe_ngh
Die,or
Second Ha_e_ Food Bank of O_nge
Coun_
426 W Almond Ave #A

. Orange, CA 92866

Copy to: (w/encl) 
Mr. Richard Muza 
U.S. Environmental Protection Agency 
Mail Code SFD-8-1, Region IX 
75 Hawthorne Street 
San Francisco, CA 94105-3901 

Mr. John Broderick 
Reniedial Project Manager 
California Regional Water Quality Control 
Board 
3737 Main Street, Suite 500 
Riverside, CA 92501-3348 

Dr. Steve Doremus 
Director 
Environmental Radiation Programs 
NAVSEADET RASO 
Building 1971 
NWS PO Drawer 260 
Yorktown VA 23691-0620 

Ms. Pat Haworth 
Environmental Program Manager 
Environmental Radiation Programs 
NAVSEADET RASO 
Building 1971 
NWS PO Drawer 260 
Yorktown VA 23691-0620 

Mr. Chris Roberts 
Second Harvest Food Bank of Orange 
County 
426 W Almond Ave #A 
Orange; CA 92866 

Mr. Joe Schoeningh 
Director 
Second Harvest Food Bank of Orange 
County 
426 W Almond Ave #A 
Orange, CA 92866 
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Mr. Erik M. Hansen 
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Senior Vice President 
LNR Property Corporation 
4350 Von Karman Avenue 
Suite 200 
Newport Beach, CA 92660 

Mr. James P. Werkmeister, P.E. 
Manager, Environmental Affairs 
Lennar 
Heritage Fields 
7130 Trabuco Road 
Irvine, CA 92618 

Ms. Penny Leinwander 
California Department of Health Services 
Environmental Management Branch 
1616 Capitol Avenue 
MS 7405 
P.O. Box 997413 
Sacramento,. CA 95899-7413 

Mr. Kurt Jackson 
California Department of Health Services 
P.O. Box 942732 
601 North ih Street, (MS396) 
Sacramento, CA 94234-7320 

Ms. Deirdre Dement 
California Department of Health Services 
P.O. Box 942732 
601 North ih Street, (MS396) 
Sacramento, CA 94234-7320 
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L. Lansdale
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C. Arn_d
J. Callian
M. Flesch

SWDIV

D. Silva, FISC Bldg-1, 3_ Floor (w/2 copies for Administrative Record)
D. Silva, FISC Bldg-1, 3_ Floor (w/1 copy for Informa_on Repository)

Read file
Serial file

W_ec J. Callian, 2-0779
Typis_ N. Lilley, 10/13/06 '

Email/Trans Bldg 319 Conf Rad Survey MCAS El Toro 10-10-06.doc

Blind copy to: 
BRAC PMO West 
T. Megliola 
L. Lansdale 
D. Newton 
C. Arnold 
J. Callian 
M. Flesch 

SWDIV 
D. Silva, FISC Bldg-1, 3rd Floor (w/2 copies for Administrative Record) 
D. Silva, FISC Bldg-1, 3rd Floor (w/1 copy for Information Repository) 

Read file 
Serial file 

Writer: J. Callian, 2-0779 
Typist: N. Lilley, 10/13/06 

EmaillTrans Bldg 319 Conf Rad Survey MCAS EI Toro 10-10-06.doc 
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CONFIRMATION RADIOLOGICAL SURVEY RESULTS NARRATIVE

BUILDING 319

FORMER MARINE CORPS AIR STATION EL TORO, CALIFORNIA
O_ober 13_2006

A confirmation m_o_cM su_ey ofB_lding 319 _ Form_ Marine Co_s Air Station (MCAS) El T_o
was performed by Cali_mN Depa_ment ofHeNM Se_ (DH_ on Me afternoon of Septemb_ 14,
2006. On Septemb_ 13, 2006, Me Navy's contrac_ W_n Solut_ns, Nc. (We_o_ pmp_ed a _ml of
35 _mNi_g _cations _ B_lding 319 and _ Buil_ng 318, t_e _rence a_eab_N_g On Septemb_
14, 2006, prior m DHS a_i_ng omsite, We_on m_s_ed and _coNed gross Npha and b_a m_ation _
the two b_N_gs _ the mom_g _etw_n appm_mme_ 0800 and 100_, and then h_r in Me aRemoon
_etw_n ap_oxim_e_ 1200 and 140_ _ co,unction wiM DHS confirmation su_e_ W_mn's
_ti_ti_ _ _Fpo_ of Me DHS confirmation m_o_g_M s_vey w_e _ewed and approved by _e
Navy's Radiological Affai_ Suppo_ Office (RASO). B_ed on the rooming me_urements, Weston
conceded M_ B_lding 319 _d not have _s_u_ _um_26 (R_22_ co_am_afion and _e buil_ng
w_ s_tab_ _r um_ed _as_ None of Me me_u_me_s exceeded the rdease criteria _
aRached _po_). Howeve_ during _e DHS confirmation su_ey _ the aftemoo_ two _mpling _cations
had m_afion leve_ M_ exceeded Me _pha r_ease cri_rion (See _u_n bdow).

On Me afternoon of Septemb_ 14, 2006, dev_ed _oss a_ha me_ummems were nmed by DHS _ two
_cations (DL3 and DJ-4) within B_lding 319. W_n _so measured e_v_ed _pha _vds _ Me same
locations during the con_rmation survey and p_ous_ during the fin_ s_ms su_ey of B_l_ng 319 _
M_ch 2004_. During MeDHS confirm_n su_ey m_t_ a_ha me_u_me_s were receded _ _ese
two sampling l_cafio_ _g t_ _ffe_ _stmments _wo DHS and one W_n instrument).
E_v_ed gross a_ha me_u_me_s _ _e two _cations varied from approxim_e_ 10 _ 50 coups p_
mince _pm). The _ev_ed _pha _a_n_:w_e n_ co_i_e_ _ _pe_a_ _metim_ va_ing by
_m ofM_e _om one _a_ng _ Me nex_ How_ve_ a_ha mea_men_ _ken by We_on _ Me
morning w_e n_ dev_ed and d_ n_ fluc_e. DHS, W_ and Navy representatives all n_ed holes
in the cracks and seams _ the concrete shb floor that pene_e to the unventilated vo_ space below the
building. Th_e_, Navy conc_d_ M_ radon g_ is eman_g _om Me _e be_w into _e buil_ng.
The _r pressure in Meb_l_ng berg slightly _wer _an Me ground and v_d be_w _e connie floo_
_aws Me _don in_ Meb_lding.

R_226, _e ra_onu_e of concern _ MCAS _ Toro and at B_lding 319, _ a n_ur_ o_u_ing
co_fime_ _ Me soil _ Me _m and _ Me aggmg_e used in Me r_d _ab floor of Me b_lding. As k
naturally decays, R_226 emi_ _pha m_afion and Radon-222 (Rn_22). Rn-222 is a colofles_ odorless
gas M_ is _ghtly he_vi_ _n _ and _so emi_ _pha m_ation _ _ decays. B_au_ Rn_22 is a gas,
it madi_ d_s_ _om _eas M_ am well ventilated; _ closed areas such _ b_eme_s howeve_
_es_ Rn_22 can accum_e and become concen_ed. As Me am_e_ mmp_amm _e_
On_ _ b_ommric pressure decrease_, the gas w_ expand and be more fike_ _ pene_e upw_d
from the unventilated void space below and seep Mmugh cracks in _e floor and in_ the b_l_ng above.
Alpha m_ation demction is commo_y used to demrmine the presence of Rn_22 gas.

Rn-222 is considered the mo_ hk_y cause of the _ev_ed _pha _a_ngs _und _ two _mO_g _c_ions
wiM_ B_l_ng 319 because of Me _llowing:

1. Gross a_ha and beta radiation _a_ngs _ B_ldings 318 and 319 were all within b_kgmund on
the morning of Sepmmber 14, 2006.

_Draft Final Ra_o_c_ Re_ase Repo_ for Buil_ngs 242,243,295, 319, 360, 787, 832, and 1789,
Former MCAS E1Toro which was _ansmitted to the agencies for review and concu_ence in June 2005.
The fin_ e_c_onic vers_n of this document was sent to the agencies in O_ober 2005_
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CONFIRMATION RADIOLOGICAL SURVEY RESULTS NARRATIVE 
BUILDING 319 

FORMER MARINE CORPS AIR STATION EL TORO, CALIFORNIA 
October 13, 2006 

A confinnation radiological survey of Building 319 at Former Marine Corps Air Station (MCAS) El Toro 
was perfonned by California Department of Health Services (DHS) on the afternoon of September 14, 
2006. On September 13,2006, the Navy's contractor, Weston Solutions, Inc. (Weston) prepared a total of 
35 sampling locations in Building 319 and in Building 318, the reference area building. On September 
14,2006, prior to DHS arriving on-site, Weston measured and recorded gross alpha and beta radiation in 
the two buildings in the morning (between approximately 0800 and 1000), and then later in the afternoon 
(between approximately 1200 and 1400) in conjunction with DHS confirmation survey. Weston's 
activities in support of the DHS confinnation radiological survey were reviewed and approved by the 
Navy's Radiological Affairs Support Office (RASO). Based on the morning measurements, Weston 
concluded that Building 319 did not have residual radium-226 (Ra-226) contamination and the building 
was suitable for unrestricted release. None ofthe measurements exceeded the release criteria (See 
attached report). However, during the DHS confirmation survey in the afternoon, two sampling locations 
had radiation levels that exceeded the alpha release criterion (See discussion below). 

On the afternoon of September 14,2006, elevated gross alpha measurements were noted by DHS at two 
locations (DJ-3 and DJ-4) within Building 319. Weston also measured elevated alpha levels at the same 
locations during the confonnation survey and previously during the final status survey of Building 319 in 
March 2004 1

• During the DHS confirmation survey multiple alpha measurements were recorded at these 
twosampling locations using three different instruments (two DHS and one Weston instrument). 
Elevated gross alpha measurements at these two locations varied from approximately 10 to 50 counts per 
minute (cpm). The elevated alpha readings were not consistent or repeatable, sometimes varying by 
factor of three from one reading to the next. However, alpha measurements taken by Weston in the 
morning were not elevated and did not fluctuate. DRS, Weston, and Navy representatives all noted holes 
in the cracks and seams in the concrete slab floor that penetrate to the unventilated void space below the 
building. Therefore, Navy concludes that radon gas is emanating from the space below into the building. 
The air pressure in the building being slightly lower than the ground and void below the concrete floor, 
draws the radon into the building. 

Ra-226, the radionuclide of concern at MCAS El Toro and at Building 319, is a naturally occurring 
constituent in the soil at the site and in the aggregate used in the raised slab floor of the building. As it 
naturally decays, Ra-226 emits alpha radiation and Radon-222 (Rn-222). Rn-222 is a colorless, odorless 
gas that is slightly heavier than air, and also emits alpha radiation as it decays. Because Rn-222 is a gas, 
it readily dissipates from areas that are well ventilated; in closed areas such as basements however, 
terrestrial Rn-222 can accumulate and become concentrated. As the ambient temperature increases 
(and/or as barometric pressure decreases), the gas will expand and be more likely to penetrate upward 
from the unventilated void space below and seep through cracks in the floor and into the building above. 
Alpha radiation detection is commonly used to detennine the presence ofRn-222 gas. 

Rn-222 is considered the most likely cause of the elevated alpha readings found at two sampling locations 
within Building 319 because of the following: 

1. Gross alpha and beta radiation readings in Buildings 318 and 319 were all within background on 
the morning of September 14,2006. 

I Draft Final Radiological Release Report for Buildings 242,243,295,319,360, 787, 832, and 1789, 
Former MCAS EI Toro which was transmitted to the agencies for review and concurrence in June 2005. 
The final electronic version of this document was sent to the agencies in October 2005. 
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CONFIRMATION RADIOLOGICAL SURVEY RESULTS NARRATIVE
BUILDING 319

FORMER MARINE CORPS AIR STATION EL TORO_ CALIFORNIA
O_ober 13, 2006

2. Elev_ed _oss _pha _adin_ o_y occu_ed in _e afternoon when _e amb_m _mperatu_ w_
approvingly 10 to 20 degees warmer than in Ne mom_

3. E_v_ed goss Npha _adin_ occu_ed _ two _cations _ B_l_ng 319 oNy when pene_N_g
ho_s w_e _und _ the seams and cracks of the rNsed concrete floo_

4. Rn-222 gas is a naturally occurring decay pmdu_ of Ra-226 which occu_ b_h in _e soil
bene_h the b_N_gs and _ the agg_g_e used _ _e concern flooring. Rm222 co_d become
concentramd in Nis unvenN_ed _ace and em_n_e _m _e b_lNn_

5. Rn-222 emits a_ha _ion
6. The inconN_ency of Npha me_ummen_ in _e a_emoon, us_g _veral instruments, is

_cative of an _rmittent N_haNe of radon g_ seeping _rough the floo_ _peciN_ _ the
a_emoon when amb_ _nd bulldog _mpem_ms w_e _ a peak.

h _mmary, _e _rmittent emanation _ Rn_22 _s _mugh penetrating hN_ _d cm_s in _e raised
concrete floor at two _cations in B_N_g 319 is conNde_d Ne cau_ of e_v_ed goss alpha radiation
me_umme_s _ Ne_ locations in _e a_emoon of Sep_mb_ 14,2006. Th_e_, _e dev_ed Npha
ma_ngs _ these two loc_ions are not due to mchn_N_ enhanced naturallyoccu_ng radioactive
m_efi_ (TENORM)R_226 c_mminati_. Cen_t wi_ _e N_y's m_o_c_ rel_se _po_.
(O_ob_ 2005) and resuRsfrom NN _n_mation m_NoNcN surveN B_l_ng 319 is _imNe _r
un_s_ rel_.

Page 2 of 2
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CONFIRMATION RADIOLOGICAL SURVEY RESULTS NARRATIVE 
BUILDING 319 

FORMER MARINE CORPS AIR STATION EL TORO, CALIFORNIA 
October 13, 2006 

2. Elevated gross alpha readings only occurred in the afternoon when the ambient temperature was 
approximately 10 to 20 degrees warmer than in the morning. 

3. Elevated gross alpha readings occurred at two locations in Building 319 only where penetrating 
holes were found in the seams and cracks of the raised concrete floor. 

4. Rn-222 gas is a naturally occurring decay product of Ra-226 which occurs both in the soil 
beneath the buildings and in the aggregate used in the concrete flooring. Rn-222 could become 
concentrated in this unventilated space and emanate into the building. 

5. Rn-222 emits alpha radiation 

6. The inconsistency of alpha measurements in the afternoon, using several instruments, is 
indicative of an intermittent discharge of radon gas seeping through the floor, especially in the 
afternoon when ambient and building temperatures were at a peak. 

In summary, the intermittent emanation of Rn-222 gas through penetrating holes and cracks in the raised 
concrete floor at two locations in Building 319 is considered the cause of elevated gross alpha radiation 
measurements at these locations in the afternoon of September 14,2006. Therefore, the elevated alpha 
readings at these two locations are not due to technically enhanced naturally occurring radioactive 
material (TENORM) Ra-226 contamination. Consistent with the Navy's radiological release report 
(October 2005) and results from this confirmation radiological survey, Building 319 is suitable for 
unrestricted release. 

Page 2 of2 
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MCAS El Toro - Buildings 318 and 319

Radiation Survey Report of Data Collected During
Weston Solutions Inc. Suppo_ of CADHS Confirmation Surveys

Con_a_ N68711_1-D_010 / 0002, Mo_fications 9 and 10

On S_mb_ 13 _d 14, 2006, W_n So_tions Inc. (We_o_ supposed
He subject _rve_ _ requested by BRAC PMO We_.

The We_on suppo_ of the confirmation surveys consi_ed of the following:

1.As Nmcted by BRAC PMO, We_on de_rm_ed survey grid point
locations and 1Ndout 14 survey grid points at the m_mnce area BuilNng
318 (1i _side and 3 outdoors on the _a_ng doc_ see a_ached Figure 1).
We_on prepared each survey grid location _ accordance with the procedure
for preparing surNces for survey contNned _ Table 4 of the HeNth and
Salty PNn of _e MCAS El Toro RaNNoNcN Sampling Amendment
(Wes_n 2004) to permit measurement of background m_mnce area Npha
and beta radiation.

2. Us_g He C_i_rn_ Depa_me_ of He_ Se_ices (CADHS) survey grid
poim locations previous_ prodded by BRAC PMO on _18/06, We_on l_d
out21 survey grid poi_s _ Buil_ng 319 _0 _side and 1 outdoo_ on He
loa_ng dock, see a_ached F_ure 2). These poi_s were then p_p_ed _
accordance with the procedu_ _r preparing sur_c_ _r survey cont_ned in
Table 4 of the Heath and Sa_ Plan of the MCAS E1Toro Ra_o_c_
Sampling Amendmem (Wes_n 2004) _ permit He me_u_me_ of survey
confirmation _pha and b_a m_ation by CADHS.

3. On He morn_g of Sepmmb_ 14, 2006, _om appro_mNe_ 0800 _
1000, prior _ CADHS collecting survey me_u_ments, Wes_n _sponse
checked alpha/beta survey instrument (Lu_um Model 2224-1) with probe
(Lud_m Model 43-89) _ accordance with SOP 0SOLAB-10) contNned in
MCAS E1Toro Ra_o_cM Sampling Amendme_ (Wes_n 2004) and Hen
measured and recorded a_ha and b_a radiation _ad_gs _ coun_ per
m_me (cpm) at each of the _mnce area points at B_ld_g 318 and _ each
survey confirmation grid _cationat B_N_g 319 (see Tables 1and 2).

MCAS EI Toro - Buildings 318 and 319 

Radiation Survey Report of Data Collected During 
Weston Solutions Inc. Support ofCADHS Confirmation Surveys 

Contract N68711-0 I-D-60 1 0/0002, Modifications 9 and 10 

On September 13 and 14, 2006, Weston Solutions Inc. (Weston) supported 
the subject surveys as requested by BRAC PMO West. 

The Weston support of the confirmation surveys consisted of the following: 

1. As directed by BRAC PMO, Weston determined survey grid point 
locations and laid out 14 survey grid points at the reference area Building 
318 (11 inside and 3 outdoors on the loading dock, see attached Figure 1) . 
Weston prepared each survey grid location in accordance with the procedure 
for preparing surfaces for survey contained in Table 4 of the Health and 
Safety Plan of the MCAS El Toro Radiological Sampling Amendment 
(Weston 2004) to permit measurement of background reference area alpha 
and beta radiation. 

2. Using the California Department of Health Services (CADHS) survey grid' 
point locations previously provided by BRAC PMO on 8118/06, Weston laid 
out 21 survey grid points at-Building 319 (20 inside and 1 outdoors on the 
loading dock, see attached Figure 2). These points were then prepared in 
accordance with the procedure for preparing surfaces for survey contained in 
Table 4 of the Health and Safety Plan of the MCAS El Toro Radiological 
Sampling Amendment (Weston 2004) to permit the measurement of survey 
confirmation alpha and beta radiation by CADHS. 

3. On the morning of September 14, 2006, from approximately 0800 to 
1000, prior to CADHS collecting survey measurements, Weston response 
checked alpha/beta survey instrument (Ludlum Model 2224-1) with probe 
(Ludlum Model 43-89) in accordance with SOP (ISOLAB-I0) contained in 
MCAS El Toro Radiological Sampling Amendment (Weston 2004) and then 
measured and recorded alpha and beta radiation readings in counts per 
minute (cpm) at each of the reference area points at Building 318 and at each 
survey confirmation grid location at Building 319 (see Tables 1 and 2). 



Temperatures in the buildings during this time were in the approximate
range of the high 50s to low 60s degrees Fahrenheit.

Subsequem _ We_ey, us_g Wealpha and bern effi_en_ apN_abM m
Wem_ation detection _mmem wed _r the W_mn _e_ and
subV_t_g Webackground m_afion me_umd in B_lNng 318, We ma_ngs
w_e conve_ed _ NNmegrations p_ minute (dpm) p_ 100 cm2(see Tables
3 and 4 _r a_ha mNation _s_ _doo_ and outdoors m_fiv_y and
TabMs 5 and 6 _r b_a mNation _s_ _doo_ and outdoo_ _ectively).

4. Conc_Non: B_ed on Wed_a coHec_d and pmsemed _ T_les 3, 4, 5
_d 6, W_mn con_udes _m We na Mphame_ummems m B_N_g 319 do
not exceed the permNsibM _e Mpha _d b_a m_ation levels _r
surface _ntam_on _ffied _ NRC REGUIDE 1.86.

Temperatures in the buildings during this time were in the approximate 
range of the high 50s to low 60s degrees Fahrenheit. 

Subsequent to the survey, using the alpha and beta efficiencies applicable to 
the radiation detection instrument used for the Weston surveys and 
subtracting the background radiation measured 'in Building 318, the readings 
were converted to disintegrations per minute (dpm) per 100 cm2 (see Tables 
3 and 4 for alpha radiation results indoors and outdoors respectively and 
Tables 5 and 6 for beta radiation results indoors and outdoors respectively). 

4. Conclusion: Based on the data collected and presented in Tables 3, 4, 5 
and 6, Weston concludes that the net alpha measurements at Building 319 do 
not exceed the permissible average alpha and beta radiation levels for 
surface contamination specified in NRC REGUIDE 1.86. 
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TAle I

Building 318 (Re_rence Area - 2006)

Grid Point Alpha Rea_ngs B_a Rea_ngs X, Y
Number _pm)*** _pm)*** Coor_n_

(feet)*
CR-6 3* 302 -113, 131
CR-7 3* 299 -58, 131
CR-8 1" 339 -3, 131
CR-9 2* 325 -195, 76

CR-10 2* 365 -140, 76
CR-11 3* 338 -85, 76
CR-12 2* 357 -30, 76
CR-13 4* 337 -168, 21
CR-14 1" 353 -113, 21
CR-15 2* 358 -58, 21
CR-16 3* 342 -3, 21
CRO-1 8** 358 385, 208
CRO-2 5** 335 368, 204
CRO-3 15"* 378 353, 211

* Using _e instrument alpha effiNency de_rmined during calibration, _e
average _re_ Npha indoor b_k_ound me_u_me_ of 2.4 cpm is _oxim_e_
equN m 25 dpm/100 cmz

** Us_g the instrume_ Npha effiNen_ determined during cal_ration, lhe
average Nrect Npha outdoor background me_u_me_ of 9 cpm Ov_age of grid
points CRO-1, CRO_ and CRO_) is equal _ 93 dprn/100 cm_

***The _mp_a_ i_ide _e build_g during Ne Npha and bern me_u_me_s
was in the high 50 to low 60 degrees FaNenheit range.

Table 1 

Building 318 (Reference Area - 2006) 

Grid Point Alpha Readings Beta Readings X,Y 
Number (cpm)*** (cpm)*** Coordinates 

1feeQ* 
CR-6 3* 302 -113, 131 
CR-7 3* 299 -58, 131 
CR-8 1* 339 -3, 131 
CR-9 2* 325 -195, 76 

CR-IO 2* 365 -140, 76 
CR-ll 3* 338 -85, 76 
CR-12 2* 357 -30, 76 
CR-13 4* 337 -168,21 
CR-14 1* 353 -113,21 
CR-15 2'" 358 -58,21 
CR-16 3* 342 -3,21 
CRO-l 8** 358 385,208 
CRO-2 5** 335 368,204 
CRO-3 15** 378 353,211 

* Using the instrument alpha efficiency determined during calibration, the 
average direct alpha indoor background measurement of 2.4 cpm is approximately 
equal to 25 dpm/IOO cm2 

** Using the instrument alpha efficiency determined during calibration, the 
average direct alpha outdoor background measurement of 9 cpm (average of grid 
points CRO-I, CRO-2 and CRO-3) is equal to 93 dpm/IOO cm2 

* * *The temperature inside the building during the alpha and beta measurements 
was in the high 50 to low 60 degrees Fahrenheit range. 
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T le 2

Building 319 (Confirmation Survey_

Grid P_nt Number Alpha Readings Be_ Rea_ngs X, Y
_pm)*** _pm)*** Coordinates

(feet)*
DJ-1 4 346 •40, 30
DJ-2 1 382 190, 90
DJ_ 2 334 80, 107
DJ-4 1 322 80, 103
DJ-5 3 325 54, 67
DJ-6 2 345 356, 46
DR-1 2 331 96, 45
DR-2 2 307 49, 71
DR-3 3 357 31_ 35
DR-4 4 412 239, 0
DR-5 7_ 382 193, 130
DR-6 6 340 66, 173
DR-7 3 327 -79, 30
DR-8 " 3 349 20, 175
DR-9 1 237 28, 2

DR-10 1 322 181,126
DR-11 9** 330 333, 208
DR-12 4 339 -169, 162
DR-13 1 321 141,126
DR-14 3 320 120, 1
DR-15 2 355 17, 143

• Us_g he _strume_ _pha effidency de_rm_ed during c_fion and
subtracting he BuH_ng 318 _e_nce _ea buffing - 200_ avenge _pha
_docr background _vd, a _ a_ha me_u_me_ of 7 cpm is appro_m_e_
equ_ _ 47 dpm/100 cm2 (REGUIDE 1.86 lim_ for _pha comam_ation averaged
over one square m_er is 100 cprn/100 cm2).

• * Using the instrume_ alpha effic_ncy determ_ed during c_ration a_d
subtra_g the B_l_ng 318 _e_nce _ea b_l_ng -.200_ avenge _pha.
outdoor background lev_, a _ct _pha me_umment of 9 cpm (grid point DR-
11) is appro_m_e_ equ_ _ 0 dprn/100 cm2(REGUIDE 1.86 limit _r
_movab_ alpha contam_ation is 20 cpm/100 cm2 and for alpha ccnt_m_ation
averaged over one squ_e m_ _ 100 cpm/100 cm2).

•**The _mp_a_ _de he b_l_ng during he _pha and b_a me_u_me_s
was in the _gh 50 to low 60 deg_ Fahrenheit range.

4

Table 2 

Building 319 (Confirmation Surveys) 

Grid Point Number Alpha Readings Beta Readings X,Y 
(cpm)*** (cpm)*** Coordinates 

(feet) * 
DJ-I 4 346 40,30 
DJ-2 1 382 190,90 
DJ-3 2 334 80, 107 
DJ-4 1 322 80, 103 
DJ-5 3 325 54,67 
DJ-6 2 345 356,46 
DR-I 2 331 96,45 
DR-2 2 307 49, 71 
DR-3 3 357 310,35 
DR-4 4 412 239,0 
DR-5 7* 382 193, 130 
DR-6 6 340 66, 173 
DR-7 3 327 -79,30 
DR-8 3 349 20,175 
DR-9 1 237 28,2 

DR-IO 1 322 181, 126 
DR-ll 9** 330 333,208 
DR-12 4 339 -169, 162 
DR-13 1 321 141, 126 
DR-14 3 320 120, 1 
DR-15 2 355 17, 143 

* Using the instrument alpha efficiency detennined during calibration and 
subtracting the Building 318 (reference area building - 2006) average alpha 
indoor background level, a direct alpha measurement of 7 cpm is approximately 
equal to 47 dpm/l00 cm2 (REGUIDE 1.86 limit for alpha contamination averaged 
over one square meter is 100 cpm/100 cm2

). 

** Using the instrument alpha efficiency detennined during calibration arid 
subtracting the Building 318 (reference area building -,2006) average alpha. 
outdoor background level, a direct alpha measurement of 9 cpm (grid point DR-
11) is approximately equal to 0 dpm/IOO cm2 (REGUIDE 1.86 limit for 
removable alpha contamination is 20 cpm/l00 cm2 and for alpha contamination 
averaged over one square meter is 100 cpm/l00 cm2

). 

***The temperature inside the building during the alpha and beta measurements 
was in the high 50 to low 60 degrees Fahrenheit range. 
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Table 3 - MCASEl Toro, Building319 - DataConversionand Uncert_nt¥ C_c for Alpha DirectRdqConfirmation(indoom)

Gross Bkgd Measurements (BId_/ 318) B-319 Gross Survey Measurements (BId_ 319) Net Activity Date
Time for each measurementwas 1 minute Gdd Time for each measurementwas 1 minute Surveyed

avg cpm Probe s, Ss WA/S A dpm/100 cm" Poin_ cpm Probe s, Ss WA/S A dpm/100 cm" dpm/100 cm" * Note 1

2.4 A 0.308 0.25 1.26 24.7 DJ1 4 A 0.308 0.25 1.26 41.2 16.5 4- 3.6 9/14/06

2.4 A 0.308 0.25 1.26 24.7 DJ2 1 A 0.308 0.25 1.26 10.3 -14.4 4- 2.6 9/14/06
2.4 A 0.308 0.25 1.26 24.7 DJ3 2 A 0.308 0.25 1.26 20.6 -4.1 + 3.0 9/14/06

2.4 A 0.308 0.25 1.26 24.7 DJ4 1 A 0.308 0.25 1.26 10.3 -14.4 + 2.6 9/14/06

2.4 A 0.308 0.25 1.26 24.7 DJ5 3 A 0.308 0.25 1.26 30.9 6.2 4- 3.3 9/14/06

- 2.4 A 0.308 0.25 1.26 24.7 DJ6 2 A 0.308 0.25 1.26 20.6 -4.1 + 3.0 9/14/06
2.4 A 0.308 0.25 1.26 24.7 DR1 2 A 0.308 0.25 1.26 20.6 -4.1 4- 3.0 9/14/06

2.4 A 0.308 0.25 1_26 24.7 DR2 2 A 0.308 0.25 1.26 20.6 -4.1 4- 3.0 9/14/06

2.4 A 0.308 0.25 1.26 24.7 DR3 3 A 0.308 0.25 1.26 30.9 6.2 4- 3.3 9/14/06
2.4 A 0.308 0.25 1.26 24.7 DR4 4 A 0.308 0.25 1.26 41.2 16.5 4- 3.6 9/14/06

2.4 A 0.308 0.25 1.26 24.7 DR5 7 A 0.308 0.25 1.26 72.2 47.4 4- 3.8 9/14/06

2.4 A 0.308 0.25 1.26 24.7 DR6 6 A 0.308 0.25 1.26 61.8 37.1 4-_ 3.5 9/14/06

2.4 A 0.308 0.25 1.26 24.7 DR7 3 A 0.308 0.25 1.26 30.9 6.2 4- 2.5 9/14/06
2.4 A 0.30810.25 1.26 24.7 DR8 3 A 0.308 0.25 1.26 30.9 6.2 4-. 2.5 9/14/06
2.4 A 0.308 0.25 1.26 24.7 DR9 1 A 0.308 0.25 1.26 10.3 -14.4 4- 1.4 9/14/06

2.4 A 0.308 0.25 1.26 24.7 DR10 1 A 0.308 0.25 1.26 10.3 -14.4 4- 1.4 9/14/06

DR11 outdoors
2.4 A 0.308 0.25 1.26 24.7 DR12 4 A 0.308 0.25 1.26 41.2 16.5 + 2.9 9/14/06

2.4 A 0.308 0.25 1.26 24.7 DR13 1 A 0.308 0.25 1.26 10.3 -14.4 4- 1.4 9/14/06

2.4 A 0.308 0.25 1.26 24.7 DR14 3 A 0.308 0.25 1.26 30.9 6.2 + 2.5 9/14/06
2.4 A 0.308 0.25 1.26 24.7 DR15 2 A 0.308 0.25 1.26 20.6 -4.1 4- 3.0 9/14/06

Iii_____Total Uncertainty) 24"724"724"70.0 17.028.372'210"3 [ "14"417,047"43.64- 17.0

Table 3 - MCAS EI Toro, Building 319 - Data Conversion and Uncertainty Calc for Alpha Direct Rdg Confirmation (indoors) 

Gross Bkgd Measurements (Bldg 318) 
Time for each measurement was 1 minute 

avg epm Probe 

2.4 
2.4 

2.4 

2.4 

2.4 
2.4 

2.4 

2.4 
2.4 

2.4 

2.4 

2.4 

2.4 
2.4 
2.4 

2.4 

2.4 

2.4 

2.4 

2.4 

Minimum 
Maximum 

Mean 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

1:, I:s 

0.308 0.25 
0.308 0.25 

0.308 0.25 

0.308 0.25 

0.308 0.25 
0.308 0.25 
0.308 0.25 

0.308 0.25 
0.308 0.25 
0.308 0.25 

0.308 0.25 
0.308 0.25 

0.308 0.25 
0.308 0.25 

0.308 0.25 

0.308 0.25 

0.308 0.25 

0.308 0.25 

0.308 0.25 

0.308 0.25 

Std Dev (Total Uncertainty) 

WA/SA 

1.26 
1.26 

1.26 
1.26 

1.26 

1.26 
1.26 

1.26 
1.26 
1.26 

1.26 
1.26 

1.26 
1.26 

1.26 
1.26 

1.26 

1.26 

1.26 

1.26 

dpm/100 em' 

24.7 
24.7 

24.7 

24.7 

24.7 
24.7 

24.7 

24.7 
24.7 

24.7 

24.7 

24.7 

24.7 
24.7 
24.7 

24.7 

24.7 

24.7 

24.7 

24.7 

24.7 
24.7 

24.7 
0.0 

B-319 
Grid 
Point 

DJ1 
DJ2 

*.,,- ... 

DJ3 
AL'''_" ~ , 

DJ4 

DJ5 
. '".-" 

DJ6 
-" -

DR1 - .-,--

DR2 
DR3 ._--
DR4 
-

DR5 
." .. ,- ... ~ 

DR6 

DR? 
DR8 

."." ._. ~-.~ ~ 

DR9 -.-
DR10 
DR11 

,. ~ ~ .". 
DR12 

.~. -.-~- .. -.,.~ 

DR13 
,-.,,_ ..... ,-- -
DR14 

,"" "~.' .. , 

DR15 ... ~"".'-

Gross Survey Measurements (Bldg 319) 
Time for each measurement was 1 minute 

epm Probe 1:, I:s WA/SA dpm/100 em 

4 A 0.308 
1 A 0.308 

2 A 0.308 
1 A 0.308 
3 A 0.308 
2 A 0.308 
2 A 0.308 

2 A 0.308 
3 A 0.308 
4 A 0.308 
7 A 0.308 
6 A 0.308 

3 A 0.308 
3 A 0.308 
1 A 0.308 
1 A 0.308 

4 A 0.308 
1 A 0.308 

3 A 0.308 

2 A 0.308 

0.25 1.26 
0.25 1.26 

0.25 1.26 

0.25 1.26 

0.25 1.26 
0.25 1.26 

0.25 1.26 

0.25 1.26 

0.25 1.26 
0.25 1.26 

0.25 1.26 

0.25 1.26 

0.25 1.26 
0.25 1.26 
0.25 1.26 

0.25 1.26 

0.25 1.26 

0.25 1.26 

0.25 1.26 

0.25 1.26 

41.2 
10.3 

20.6 
10.3 

30.9 

20.6 
20.6 

20.6 
30.9 

41.2 

72.2 

61.8 

30.9 
30.9 

10.3 
10.3 

41.2 
10.3 

30.9 

20.6 

10.3 
72.2 

28.3 
17.0 

Net Activity 

dpm/100 em" 

16.5 
-14.4 

-4.1 
-14.4 

6.2 

-4.1 

-4.1 

-4.1 
6.2 

16.5 

47.4 

37.1 

6.2 
6.2 

-14.4 

-14.4 

16.5 
-14.4 

6.2 

-4.1 

-14.4 
47.4 

I 3.6 
17.0 

Date 
Surveyed 

* Note 1 

± 3.6 9/14/06 

± 2.6 9/14/06 

± 3.0 9/14/06 

± 2.6 9/14/06 

± 3.3 9/14/06 

± 3.0 9/14/06 

± 3.0 9/14/06 

± 3.0 9/14/06 

± 3.3 9/14/06 

± 3.6 9/14/06 

± 3.8 9/14/06 

± 3.5 9/14/06 

± 2.5 9/14/06 

± 2.5 9/14/06 

± 1.4 9/14/06 

± 1.4 9/14/06 

outdoors 

± 2.9 9/14/06 

± 1.4 9/14/06 

± 2.5 9/14/06 

± 3.0 9/14/06 

± 17.0 



Legend: Probe= D_eGor A W_SA= Wo_ng Are_Sen_ngArea _ d_e_or _ 26 cm2H00 cm_
• ,= D_e_ effi_en_ _n_me_ cali_atio_ cpm = coups per mince
_s = Surfaceeffidency_SO_50_1, 1988) dpm/100cmz = d_ntegrationsper 100squarecen_m_e_ (cpm/_

• = Ove_ll effidency_ X _= X WA/S_

•Note 1: The n_ a_Ni_ of the ind_du_ measu_men_ and the ind_du_ unce_n_ was c_cu_d as _l_ws:

Rs -_e ± i_--_-Ss"+ _

where :

Rs = g_ a_ _ _m_e _pm) T_al unce_n_ _r all measu_me_s _ one_anda_ decagon _ee abov_

_ = mean grossa_M_ of background_pm)
Ts = samplecoun_ng_me (rain)
TB = backgroundcoun_ng_me (m_)

Release Levels Based on NUREG 1,86

DCGL(Avg.over1sq.m_eO= _00dpm_00cm2 DCGqMa_= 300dpm/100cm2

INFORMA_ON REGARDINGABOVE TABLE:
To conve_GrossSam#e Measu_men_ in"cpm"_ _e flintcolumn_ _pm/100 cm_ andd_erm_e n_ actMty,use_lbwing _eps:

1. D_ermine _e overalleffidencyofeachd_e_or _mb_ byperformingthe_l_wing s_ps -

ProbeA - Mu_ip_ 0.308X 0.25 X 1.26= 0.097(overallefficienc_

2. Mu_p_ _e g_ss measumme_in_e fi_t c_umn_r _e ap_aNe d_e_or by_e overalleffidencyc_cu_d in_ep 1 above.
3. Su_ _e meangrossbackgroundmeasumme_sindpm/100cm2from eachgrosssuweymeasumme_ indpm/100cm_

Legend: Probe = Detector A 

£ I = Detector efficiency (instrument calibration) 
£ s = Surface efficiency (ISO-7503-1, 1988) 

£ = Overall efficiency (£ I X £ s X WA/SA) 

W,,/SA = Working Area/Sensing Area of detector (126 cm2/100 cm2
) 

cpm = counts per minute 
dpm/100 cm" = disintegrations per 100 square centimeters (cpm/E) 

*Note1: The net activity of the individual measurements and the il"!dividual uncertainty was calculated as follows: 

- ~Rs' R Rs -Ra ± -+-
Ts Ta 

where: . 

Rs = gross activity of sample (dpm) 

Rs = mean gross activity of background (dpm) 

T S = sample counting time (min) 

T s = background counting time (min) 

Total uncertainty for all measurements is one standard deviation (see above) 

Release Levels Based on NUREG 1.86 
DCGL(Avg. over 1 sq. meter) =100 dpm/100 cm2 DCGL(Max) = 300 dpm/100 cm2 

INFORMATION REGARDING ABOVE TABLE: 
To convert Gross Sample Measurements in "cpm" in the first column to "dpm/100 cm 2

" and determine net activity, use following steps: 

1. Determine the overall efficiency of each detector (probe) by performing the following steps -

Probe A - Multiply 0.308 X 0.25 X 1.26 = 0.097 (overall efficiency) 

2. Multiply the gross measurement in the first column for the applicable detector by the overall efficiency calculated in step 1 above. 
3. Subtract the mean gross background measurements in dpm/100 cm 2 from each gross survey measurement in dpm/100cm 2

• 



Table 4 _MCAS El Tom, Building 319 - D_a Conve_ion and Unce_n_ Calc for _pha Direct Rdq Confirmation _doors)

Iiii!__i_(Total Unce_ 92"98_982"N8_ 92"982"982"N8_ [ 0"00"00"0 ± 6.1

Legend: Probe = D_eG_ A WA/SA= Wo_ng _e_Sen_ Area _ de.Got _26 cm_100 cm_
_, = D_e_ e_en_ _n_me_ c_i_a_o_ cpm = coun_ per mince
Es = Suffa_ effidency _SOGS03d, 1988) dpm/100 cmz = d_ntegrations per 100 square cen_m_em (cpm/_)

• = Ove_ll effidency _ X s, XW#S_

• No_ 1: The n_ a_i_ of the ind_du_ measu_me_s and the _d_du_ unce_ai_y was calcula_d as _llows:

Rs -R--B ±I_-_+_--_

R s = g_ss a_ _ sarape (dpm) Total unce_ain_ for all measuRmems is one standard decagon _ee abov_

R_ = mean gross aGM_ of background _pm)

T s = _m_e _u_ng _me _in)

TB = backg_und coun_ng _me (min)

Release Levels Based on NUREG 1.86

DCG_A_. _er 1 _. m_e_ = 1_ dp_100 cm2 DCG_Ma_ = _0 dp_l_ cm2

INFORMA_ON REGAR_NG ABOVE _BLE:

To _nve_ Gm_ Samp_ Me_u_me_s in %pm" in _e fi_ c_umn _ _p_l_ cm _ a_ d_ne n_ a_ u_ _lo_ng _e_:
1. D_mine _e overall effiden_ of each d_e_ _b_ by _ing _e _lb_ng _eps -
Probe A - Mu_p_ 0.308 X 0.25 X 1.26 = 0.097 _ve_ll effi_enc_
2. M_y _e gross measu_me_ in the fi_ _mn _r _e ap_a_e d_eGor by _e ove_ll effi_ency c_cu_ted in _ep 1 above.
3. Suing the mean gross background m_me_s _ _1_ cm 2_om each g_ss suwey measumme_ in dp_m_

Table 4 - MCAS EI Toro, Building 319 - Data Conversion and Uncertainty Calc for Alpha Direct Rdg Confirmation (outdoors) 

Gross Bkgd Measurements IBld~ 318) B-319 Gross Survey Measurements (Bldg 319) Net Activity Date 
Time for each measurement was 1 minute Grid Time for each measurement was 1 minute Surveyed 

avg cpml Probe I E, I Es I W A/SA I dpm/100 cm'" 

9 1 

Minimum 
Maximum 

Mean 

A 10.3081 0.25 1 1.26 I 

Std Dev (Total Uncertainty) 

92.8 

92.8 
92.8 

92.8 
N/A 

Point cpm 
--

DR11 9 

I Probe I E, 1 Es 1 WA/SAldpm/100 cm 

I A I 0.3081 0.251 1.26 I 92.8 

92.8 
92.8 

92.8 
N/A 

1 

dpm/100 cm 

0.0 

0.0 
0.0 

0.0 

* Note 1 

±l 6.1 9/14/06 

± 6.1 

Legend: Probe = Detector A 

E: , = Detector efficiency (instrument calibration) 
E: s = Surface efficiency (ISO-7503-1, 1988) 

W A/SA = Working Area/Sensing Area of detector (126 cm2/100 cm2
) 

cpm = counts per minute 
dpm/100 cm~ = disintegrations per 100 square centimeters (cpm/E) 

E: = Overall efficiency (E: I X E: s X WA/SA) 

*Note1: The net activity of the individual measurements and the individual uncertainty was calculated as follows: 

- ~s R Rs -Ra ± ~+-
Ts Ta 

where: 

Rs ~ gross activity of sample (dpm) Total uncertainty for all measurements is one standard deviation (see above) 

RB ~ mean gross activity of background (dpm) 

T s = sample counting time (min) 

T B ~ background counting time (min) 

Release Levels Based on NUREG 1.86 
DCGL(Avg. over 1 sq. meter) = 100 dpm/100 cm2 DCGL(Max) = 300 dpm/100 cm2 

INFORMATION REGARDING ABOVE TABLE: 
To convert Gross Sample Measurements in "cpm" in the first column to "dpm/100cm 2

" and determine net activity, use following steps: 
1. Determine the overall efficiency of each detector (probe) by performing the following steps -
Probe A - Multiply 0.308 X 0.25 X 1.26 = 0.097 (overall efficiency) 
2. Multiply the gross measurement in the first column for the applicable detector by the overall efficiency calculated in step 1 above. 
3. Subtract the mean gross background measurements in dpm/100 cm 2 from each gross survey measurement in dpm/100cm 2

• 



Table5 - MCAS El ToroI Building319 - DataConversionandUnce_ai_¥ Calc_r BetaDi_ct Rdg Confirmation(indoor)

Gross Bk_d Measurements (Bldg 318) B-319 Gross Survey Measurements (BId_ 319) Net Activity Date
Time for each measurement was 1 minute Gdd Time for each measurement was 1 minute Surveyed

avg cp_ Probe 5, ss WA/SA dpm/100 cm" _Point cpm Probe _ _s WA/SA dpm/100 cm" dpm/100 cm" * Note 1

338 A 0.359 0.50 1.26 1494.5 DJ1 346 A 0.359 0.50 1.26 1529.8 35.4 ± 24.6 9/14/06

338 A 0.359 0.50 1.26 1494.5 DJ2 382 A 0.359 0.50 1.26 1689.0 194.5 ± 25.2 9/14/06

338 A 0.359 0.50 1.26 1494.5 DJ3 334 A 0.359 0.50 1.26 1476.8 -17.7 ± 24.4 9/14/06
338 A 0.359 0.50 1.26 1494.5 DJ4 322 A 0.359 0.50 1.26 1423.7 -70.7 _ " 24.2 9/14/06

338 A 0.359 0.50 1.26 1494.5 DJ5 325 A 0.359 0.50 1.26 1437.0 -57.5 ± 24.2 9/14/06

338 A 0.359 0.50 1.26 1494.5 DJ6 345 A 0.359 0.50 1.26 1525.4 31.0 ± 24.6 9/14/06

338 A 0.359 0.50 1.26 1494.5 DR1 331 A 0.359 0.50 1.26 1463.5 -31.0 ± 24.3 9/14/06
338 A 0.359 0.50 1.26 1494.5 DR2 307 A 0.359 0.50 1.26 1357.4 -137.1 ± 23.9 9/14/06

338 A 0.359 0.50 1.26 1494.5 DR3 357 A 0.359 0.50 1.26 1578.5 84.0 ± 24.8 9/14/06

338 A 0.359 0.50 1.26 1494.5 DR4 412 A 0.359 0.50 1.26 1821.6 327.2 ± 25.8 9/14/06
338 A 0.359 0.50 1.26 1494.5 DR5 382 A 0.359 0.50 1.26 1689.0 194.5 ± 25.2 9/14/06

338 A 0.359 0.50 1.26 1494.5 DR6 340 A 0.359 0.50 1.26 1503.3 8.8 ± 24.5 9/14/06

338 A 0.359 0.50 1.26 1494.5 DR7 327 A 0.359 0.50 1.26 1445.8 -48.6 ± 24.2 9/14/06
338 A 0.359 0.50 1.26 1494.5 DR8 349 A 0.359 0.50 1.26 1544.9 50.4 ± 24.7 9/14/06

338 A 0.359 0.50 1.26 1494.5 DR9 237 A 0,359 0.50 1.26 1047.9 -446.6 ± 22.5 9/14/06

338 A 0.359 0.50 1.26 1494.5 _!_iu_111322 A 0.359 0.50 1.26 1423.7 -70.7 ± 24.2 outdoors9/14/06
338 A 0.359 0.50 1.26 1494.5 DR12 339 A 0.359 0.50 1.26 1499:8 5.3 ± 24.5 9/14/06

338 A 0.359 0.50 1.26 1494.5 DR13 321 A 0.359 0.50 1.26 1419.3 -75.2 ± 24.1 9/14/06

338338 AA 0.3590"3590.500"501.261"26 1494.51494"5_ii_ii 355320 AA 0.3590"3590.500"501.261"26 11414"9569.6 "79"675.2 ±± 24.824"191141069114106

"Ii______(T0tal Unce_ 1494"51494"51494"50.0 1493"01821"61153.5047"9"1327_446"6153.5"1A± _153'5

Table 5 - MCAS EI Toro, Building 319 - Data Conversion and Uncertainty Calc for Beta Direct Rdg Confirmation (indoors) 

Gross Bkgd Measurements (Bldg 318) 
Time for eaeh measurement was 1 minute 

~vg eprr Probe 

338 
338 
338 
338 
338 
338 
338 
338 
338 
338 
338 
338 
338 
338 
338 
338 

338 
338 
338 
338 

Minimum 
Maximum 
Mean 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

A 
A 
A 
A 

e, es WA/SA 

0.359 0.50 1.26 
0.359 0.50 1.26 
0.359 0.50 1.26 
0.359 0.50 1.26 
0.359 0.50 1.26 
0.359 0.50 1.26 
0.359 0.50 1.26 
0.359 0.50 1.26 
0.359 0.50 1.26 
0.359 0.50 1.26 
0.359 0.50 1.26 
0.359 0.50 1.26 
0.359 0.50 1.26 
0.359 0.50 1.26 

0.359 0.50 1.26 
0.359 0.50 1.26 

0.359 0.50 1.26 
0.359 0.50 1.26 
0.359 0.50 1.26 
0.359 0.50 1.26 

Std Dev (Total Uncertainty) 

dpm/100 em' 

1494.5 
1494.5 
1494.5 
1494.5 
1494.5 
1494.5 
1494.5 
1494.5 
1494.5 
1494.5 
1494.5 
1494.5 
1494.5 
1494.5 
1494.5 
1494.5 

1494.5 
1494.5 
1494.5 
1494.5 

1494.5 
1494.5 

1494.5 
0.0 

8-319 
Grid 
Point 

DJ1 
•• r' ••• 

DJ2 .. -,. ~ -., 

DJ3 
r _~ •• ,. " •• ' • 

DJ4 
DJ5 

"'.' ~ .. 

DJ6 - ., ~-' ,~. 

DR1 
To"'_ --.. 

DR2 
DR3 ... ~.,,- .. -
DR4 

,,' -.. ~ .. -
DR5 
DR6 
DR7 

~.,. " .. 

ORB ... '_."---' 

DR9 
". 

DR10 
,,~ ... .. r,. . 

DR11 
_'" h'"" _ •• ~ ••• , 

DR12 
_"h ... 
DR13 

'C. _ •• _ ••• ~ 

DR14 
".~.~- ... -.. ~". 
DR15 

--""".-." 

Gross Survey Measurements (Bldg 319) 
Time for eaeh measurement was 1 minute 

epm Probe E, 

346 A 0.359 
382 A 0.359 
334 A 0.359 
322 A 0.359 
325 A 0.359 
345 A 0.359 
331 A 0.359 
307 A 0.359 
357 A 0.359 
412 A 0.359 
382 A 0.359 
340 A 0.359 
327 A 0.359 
349 A 0.359 
237 A 0.359 
322 A 0.359 

339 A 0.359 
321 A 0.359 
320 A 0.359 
355 A 0.359 

Es WA/SA 

0.50 1.26 
0.50 1.26 
0.50 1.26 
0.50 1.26 
0.50 1.26 
0.50 1.26 
0.50 1.26 
0.50 1.26 
0.50 1.26 
0.50 1.26 
0.50 1.26 
0.50 1.26 
0.50 1.26 
0.50 1.26 

0.50 1.26 
0.50 1.26 

0.50 1.26 
0.50 1.26 

0.50 1.26 
0.50 1.26 

dpm/100 em' 

1529.8 
1689.0 
1476.8 
1423.7 
1437.0 
1525.4 
1463.5 
1357.4 
1578.5 
1821.6 
1689.0 
1503.3 
1445.8 
1544.9 
1047.9 
1423.7 

1499.8 
1419.3 
1414.9 
1569.6 

1047.9 
1821.6 

Net Activity 

dpm/100 em' 

35.4 
194.5 
-17.7 
-70.7 
-57.5 
31.0 
-31.0 

-137.1 
84.0 

327.2 
194.5 
8.8 

-48.6 
50.4 

-446.6 
-70.7 

5.3 
-75.2 
-79.6 
75.2 

-446.6 
327.2 

* Note 1 

± 24.6 
.± 25.2 
± 24.4 
± . 24.2 

± 24.2 

± 24.6 

± 24.3 

± 23.9 
± 24.8 
± 25.8 
± 25.2 

± 24.5 
± 24.2 
± 24.7 

± 22.5 

± 24.2 

± 24.5 

± 24.1 

± 24.1 

± 24.8 

1493.0 1L...---:-::-1:=-.4-==--_=+.......:.1.;;..53~.5;;;.; 
153.5 153.5 

Date 
Surveyed 

9/14/06 
9/14/06 
9/14/06 

9/14/06 

9/14/06 

9/14/06 

9/14/06 

9/14/06 

9/14/06 
9/14/06 

9/14/06 

9/14/06 

9/14/06 
9/14/06 

9/14/06 

9/14/06 

outdoors 
9/14/06 

9/14/06 

9/14/06 

9/14/06 



Legend: Probe = De_ctor A : W_SA=Wo_ng A_Sen_ng Area_ d_eG_.(126 cm21100cm2)

_, = D_e_or effi_ency _n_me_ cal_r_ cpm = coun_ per minu_
_ = Su_a_eeffi_en_ _SO_503_, 1988) dpm/100cmz = d_ntegrations per 100_u_e ce_m_s _pml_
_ = Overalleffi_ency _ X _, X WA/S_

Note 1: The n_ a_i_ of the ind_du_ measuRme_s andthe i_du_ unce_y was calculatedas _llows:

Rs -R_ ±_+ _

Rs = gross a_ _ samp_ _pm) Tot_ unce_ai_y _r all measumme_s _ one s_ndard decagon _ee abov_

_B = mean gross a_i_ of backg_und _pm)

Ts = sam_e coun_ng time (min)

Tg = background coun_ng _me (min)

Release Criteria Based on NUREG 1_6

DCG_Avg._ 1_. me_ = 1,_0 dpm/l_ cm2 DCG_Ma_= 3,_0 dp_l_ cm2

INFORMA_ON REGARDING ABOVE TABLE:

To conveK Gross Samp_ Measu_men_ in %pm" _ the first co_mn _ "dpm/100 cm_ and d_ermine net acti_, use fo_owing _eps:

1. D_erm_e _e over_l effi_ency of each d_eGor _mbe) by pefform_g _e fol_wing _eps -

Probe A - Mu_ply 0.359 X 0.5 X 1.26 = 0.226 (overall effi_ency)

2. Mu_p_ _e g_ss measumme_ _ _e fir_ c_umn _r _e ap_a_e de_or by _e ove_ll effidency calcul_ed in s_p 1 above.
3. Subtra_ _e mean g_ss background measureme_s in dpm/100 cm 2_om each gross suwey measu_me_ in dpm/100cm_

Legend: Probe = Detector A 

£ I = Detector efficiency (instrument calibration) 

£5 = Surface efficiency (150-7503-1,1988) 

£ = Overall efficiency (£; X £ s X WA/5pj 

WAfS;,. = Working Area/Sensing Area of detector (126 cm2/100 cm2
) 

cpm = counts per minute 
dpm/100 cm': = disintegrations per 100 square centimeters (cpmh:) 

Note 1: The net activity of the individual measurements and the individual uncertainty was calculated as follows: 

- ~Rs R Rs -RB ± -+-
Ts Ta 

where: 

Rs = gross activity of sample (dpm) 

RB = mean gross activity of background (dpm) 

T s = sample counting time (min) 

T B = background counting time (min) 

Total uncertainty for all measurements is one standard deviation (see above) 

Release Criteria Based on NUREG 1.86 
DCGL(Avg. over 1 sq. meter) = 1,000 dpm/100 cm2 DCGL(Max) = 3,000 dpm/100 cm 2 

INFORMATION REGARDING ABOVE TABLE: 
To convert Gross Sample Measurements in "cpm" in the first column to "dpm/100 cm 2

" and determine net activity, use following steps: 

1. Determine the overall efficiency of each detector (probe) by performing the following steps-

Probe A - Multiply 0.359 X 0.5 X 1.26 = 0.226 (overall efficiency) 

2. Multiply the gross measurement in the first column for the applicable detector by the overall efficiency calculated in step 1 above. 
3. Subtract the mean gross background measurements in dpm/100 cm 2 from each gross survey measurement in dpm/100cm 2

. 



Table 6 - MCAS El Tom_ Building 319 - D_a Conve_ion and Unce_y Ca_ Mr B_a Di_ Rdq ConfirmaUon _o_

Gross B_d Measummen_ _ 31_ B-319 Gross Su_ __ _ 31_ _t Ac_ Da_
_me _r each measumme_ was 1 minu_ G_d _me _r each measu_me_ was 1 minu_ Su_d

]vg cp_ Probe & & IW_SA dp_l_ cm" Point cpm Probe & & W_SA dp_l_ cm" dp_l_ cm_ * Note 1

357 A 0.359 0.50 126 1578.5 DR11 330 A 0.359 0.50 1.26 1459.1 -119_ ±1 24.6 9/14/06
Minimum 1578.5 1459.1 419_
Ma_mum 1578.5 1459.1 419_

Mean 1578.5 1459.1 419A ± 2&6
IS_ Dev _al Unce_ai_ N_ N_

Legend: Probe = _r A W_SA = Wo_ng _e_Sens_g Area of d_e_ _26 c_ c_

• , = D_eG_ effi_en_ _n_mme_ ca_br_ cpm = coun_ per minu_
_ = Su_ce effi_ency _SO_50_1, 1988) dp_100 cmz = di_g_s per 100 square _m_s (cp_

• = _ve_ll e_ency (E_X _s X _S_

Note 1: The n_ ac_ of the ind_d_l meas_emen_ and the _d_du_ Unce_ai_y was ca_u_d as _llows:

R s -R_ ±_+ _

Rs = gross a_ _ sarape _pm) Total unce_n_ _r _1 measu_men_ _ one standard decagon _ee abov_

_B = mean gross a_ of background _pm)
Ts = sarape coun_ng _me (min)

TB = background cou_ing _me (min)

Release C_eda B_ed on NUREG 1.86

DCG_g. o_r 1 sq. me_O = 1_ @_1_ cm2 DCGqMa_ = 3_00 dp_100 cm2

INFORMA_ON REGARDING ABOVE TABLE:

To conveK Gross Samp_ Measu_men_ in _pm" _ _e flint c_umn _ _p_l_ cm _ and d_m_e n_ a_, use _llo_ng _eps:

1. D_m_e _e overall effiden_ _ ea_ de_or _mb_ by _i_ _e _llo_ng _e_ -
P_be A - Mu_ip_ &359 X &5 X 1_6 = 0.226 _ve_ll e_enc_
2. Mu_p_ _e gross measu_me_ in _e fir_ c_umn _r the ap_able d_eGor by _e overall _den_ _u_ in s_p 1 above.
3. Su_m_ _e mean gross background measumme_s in dp_l_ cm 2#ore each gross suwey measu_me_ _ _l_cm_

Table 6 - MCAS EI Toro, BUilding 319 - Data Conversion and Uncertainty Calc for Beta Direct Rdg Confirmation (outdoors) 

Gross Bkgd Measurements (Bldg 318) 8-319 Gross Survey Measurements (Blct9 319) Net Activity Date 
Time for each measurement was 1 minute Grid Time for each measurement was 1 minute Surveyed 

avg cPni Probel c, I Cs I WA/SA dpm/100 cm' Point cpm I Probe E, Cs WA/SA dpm/100 cm' dpm/100 cm" * Note 1 

357 1 A 10.3591 0.50 1 1.26 1578.5 DR11 330 I A 0.359 0.50 1.26 1459.1 -119.4 ± I 24.6 9/14/06 
Minimum 1578.5 1459.1 -119.4 
Maximum 1578.5 1459.1 -119.4 
Mean 1578.5 1459.1 -119.4 ± 24.6 
Std Dev (Total Uncertainty) N/A N/A 

legend: Probe = Detector A 

I: I = Detector efficiency (instrument calibration) 
I: s = Surface efficiency (ISO-7503-1, 1988) 

W A/SA = Working Area/Sensing Area of detector (126 cm2/100 cm2
) 

cpm = counts per minute 
dpm/100 cm:l = disintegrations per 100 square centimeters (cpm/E) 

I: = Overall efficiency (1:; X I: 5 X W JSp.) 

Note 1: The net activity of the individual measurements and the individual uncertainty was calculated as follows: 

- ~s R Rs -Ra ± -+-
Ts Ta 

where: 

Rs = gross activity of sample (dpm) 

Rs = mean gross activity of background (dpm) 

T s = sample counting time (min) 

T s = background counting time (min) 

Total uncertainty for all measurements is one standard deviation (see above) 

Release Criteria Based on NUREG 1.86 
DCGL(Avg. over 1 sq. meter) = 1,000 dpm/100 cm2 DCGL(Max) = 3,000 dpm/100 cm2 

INFORMATION REGARDING ABOVE TABLE: 
To convert Gross Sample Measurements in "cpm" in the first column to "dpm/100 cm 2

" and determine net activity, use following steps: 

1. Determine the overall efficiency of each detector (probe) by performing the following steps -
Probe A - Multiply 0.359 X 0.5 X 1.26 = 0.226 (overall efficiency) 
2. Multiply the gross measurement in the first column for the applicable detector by the overall efficiency calculated in step 1 above. 
3. Subtract the mean gross background measurements in dpm/100 cm 2 from each gross survey measurement in dpm/100cm2

• 



Figures

MCAS E1 Toro Confirmation Surveys

Buildings 318 and 319

Sep_mber 14, 2006

Figures 

MCAS EI Toro Confirmation Surveys 

Buildings 318 and 319 

September 14, 2006 



. ; 1'~ ',". :'\. ....;.: ,,.\' ;r.,:' 

----_._._----
I r------. --------------~.,.-- .... ---.. ----.. -_r_----------------r--

I 
I 
I 

,-

E170>{O t.EGH'!) 

0,;) CI..,~~·fdi7"l~~tef .., . ..., ......... _c .. ,..._ '_~_~ .. :1~ ... ,:. 

1 

• 5 

C~ 13 .. 

.. "" .;. 

2 3 4 

C«· 
6 C!.ee''' 7 eRa· 

. t 

Random Point 
Start Coordinates 

·~.~':.9. -L.t. Y·.;"::·2l.· ft. 
L~ ~5 ~d,_'''_', __ 

F I, '3 Llve I 

.".:. 

l~ "V,..., "'mboA(J~c:af 
',' ..... ti1lAhon SiJO\.tftM)' ... ~, 

. ; 1'~ ',". :'\. ....;.: ,,.\' ;r.,:' 

----_._._----
I r------. --------------~.,.-- .... ---.. ----.. -_r_----------------r--

I 
I 
I 

,-

E170>{O t.EGH'!) 

0,;) CI..,~~·fdi7"l~~tef .., . ..., ......... _c .. ,..._ '_~_~ .. :1~ ... ,:. 

1 

• 5 

C~ 13 .. 

.. "" .;. 

2 3 4 

C«· 
6 C!.ee''' 7 eRa· 

. t 

Random Point 
Start Coordinates 

·~.~':.9. -L.t. Y·.;"::·2l.· ft. 
L~ ~5 ~d,_'''_', __ 

F I, '3 Llve I 

.".:. 

l~ "V,..., "'mboA(J~c:af 
',' ..... ti1lAhon SiJO\.tftM)' ... ~, 



Loading Dock 

.. 

-

- EI Toro Rndiotogical 

--

Loading Dock 

.. 

-

- EI Toro Rndiotogical 

--



I 

,--J----~-------------~-----__r_-------.....,..-~-~-

~It 12.(-I&'iJ ""~ 
\ 

\ 

,West Bay 

$upply Storage 

" ... 
R-6a 

"'I< -.' 
,w." J 

ar 
'rl~' ~)~~-~:. ;'~F--

" 

I 

,--J----~-------------~-----__r_-------.....,..-~-~-

~It 12.(-I&'iJ ""~ 
\ 

\ 

,West Bay 

$upply Storage 

" ... 
R-6a 

"'I< -.' 
,w." J 

ar 
'rl~' ~)~~-~:. ;'~F--

" 


