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Navajo Nation Drinking Water Source Sampling 

INTRODUCTION 

The United States Environmental Protection Agency (U.S. EPA) tasked Team 9's Superfund 
Technical Assessment and Response Team (START) to conduct water sampling at locations on the 
Navajo Nation specified by the Navajo Nation Environmental Protection Agency (NNEP A). The 
water sampling is a part of a wider effort being conducted by the U.S. EPA Region IX to investigate 
potential radioactivity related public health issues on the Navajo Nation. 

The NNEP A supplied the U.S. EPA with a spreadsheet containing up to 98 potential water sources 
that could be sampled. Over a 2-week period, the U.S. EPA and START sampled all accessible 
water sources that were capable of producing water. Some water sources were inaccessible due to 
mud or snow, and some were frozen, and therefore could not be sampled. Some additional water 
sources not originally on the NNEP A spreadsheet were sampled at the request of a representative of 
the Southwest Research and Information Center (SRlC), who was an on-site representative and 
knowledgeable guide to water source locations and characteristics for western areas of the Navajo 
Nation. 

Ultimately, START collected water samples from 48 non-municipal water sources, not including 
quality assurance samples. This report details the water sampling activities, and presents the 
sampling results. 

SITE LOCATION AND DESCRIPTION 

The Navajo Nation Radiation assessment investigated ·homesites located within the Navajo Nation 
Reservation near the Four Comers region of the United States. Homesites are located within four 
main areas: Teec Nos Pos, located in the northeastern comer of Arizona; Cane Valley, located in the 
northwestern comerofNew Mexico; and Red Valley and Tuba City, both located in the northeastern 
portion of Arizona. 

The Navajo Nation is situated on a geologic formation rich in radioactive ores including uranium. 
Beginning in the 1940s, widespread mining and milling '<>f uranium ore for national defense and 
energy purposes on the Navajo Nation led to a legacy of abandoned uranium mines (AUMs ). Some 
Navajo residents may have elevated health risks due to the dispersion of radiation and heavy metal 
contamination in soil and water (U.S. EPA). 

PURPOSE AND NEED 

Previous water quality studies by the U.S. EPA, the state of New Mexico, Scientific Laboratory 
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Division, and the United States Department of Energy have indicated that some of the water sources 
used by Navajo populace contain radioactive parameters at concentrations exceeding U.S. EPA 
guidelines. The sampling described in this report was conducted in order to confirm contamination 
of the water sources, and to determine whether additional, untested water sources contain radioactive 
parameters at concentrations exceeding U.S. EPA guidelines. Results of the sampling will be used 
by the U.S. EPA to determine the areal extent of the contamination, and to determine which of the 
water sources might require controls to limit their use. 

ANALYTICAL PARAMETERS AND ACTION LEVELS 

START prepared a Time-Critical Quality Assurance Sampling Plan for Radiation Assessment of 

Unregulated Drinking Water Sources, February 22, 2008 (QASP) prior to field sampling activities 
(Appendix A). 

The analytical pammeters investigated and their site-specific action levels are presented in Table l . 

In addition to the analytical parameters of Table 1, all samples were submitted to the Navajo Tribal 
Utility Authority Laboratory (NTUA) in Window Rock, Arizona for "wet chemistry" and 
nitrate/nitrate analyses. The complete analytical suite for the NTUA analyses is presented in Table 
2. The analytes presented in Table 2 do not have site-specific action levels, and were investigated for 
informational purposes, only. The analytical suite investigated for the sampling event described in 
this report and presented in Tables 1 and 2 was determined by the U.S. EPA prior to field sampling 
activities. 

Table1 
Analytical Parameters Investigated 

Radiation Assessment of Navajo Nation Unregulated Water Sources 

U.S. EPA Region IX Analytical Method Action Level (J.&gll) 
Laboratory 

Mercury U.S. EPA 245.1 2 

Boron U.S. EPA 200.7 None 

Calcium . None 

Iron M 300 

Magnesium 
.. 

None 

Potassium .. None 

Sodium . None 

Aluminum U.S. EPA 200.8 50 

Antimony " 6 

Arsenic • 10 

Barium .. 2000 

Beryllium .. 4 



Table1 
Analytical Parameters Investigated 

Radiation Assessment of Navajo Nation Unregulated Water Sources 

U.S. EPA Region IX 
Laboratory 

Cadmium 

Chromium 

Cobalt 

Copper 

Lead 

Manganese 

Molybdenum 

Nickel 

Selenium 

Silver 

Thallium 

Uranium 

Vanadium 

zinc 

Hardness (as CaCOs} 

GEL Laboratories, LLC 

Gross alpha activity 

Gross beta actlvlty 

Radlum-226 

Radium-228 

Notes: 

~g/1- micrograms per liter 
mrem/yr - milllrems per year 
pCi/1- picocuries per liter 

Analytical Method 

" 
.. 
u 

.. 
.. 
.. 

" 

" 

" 

" 

" 

" 

" 
" 

(calculation} 

U.S. EPA 900.0 

U.S. EPA 900.0 

U.S. EPA 903.1 (modified) 

U.S. EPA 904.0 (modified) 

Action Level (IJg/1) 

5 

100 

None 

1300 

15 

50 

None 

None 

50 

10 

2 

30 

None 

500 

None 

Action Level 

15 pCi/1 

4 mrem/yr 

5 (total for both) 
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Table 2 
NTUA Analytical Parameters 

Radiation Assessment of Navajo Nation Unregulated 
Water Sources 

Analyte Method 

Nitrate/nitrite 

Chloride 

Fluoride U.S. EPA 300.0 

Sulfate 

Ortho Phosphate 

Alkalinity SM 2320 B 

Calcium SM3500-CaD 

Corrosivity SM 2330B 

Total Hardness SM 2340C 

Magnesium SM3500-Mg E 

pH SM 4500-H B 

Potassium 
SM 3111 B 

Sodium 

Total Dissolved Solids SM2540C 

Turbidity SM 2130 B 

DEVIATIONS FROM THE QASP 

The following deviations from the QASP were necessitated by conditions encountered in the field: 

• Table B-1: YSI water quality meters were used initially, but were not very portable and 

provided suspect results even though calibrated daily. Therefore, two Myron L Ultrameter [[ 

instruments were rented to replace the YSI units. The YSI units were used from February 

26-28, 2008. The Myron L units were used from February 29 through March 7, 2008, 

without any problems. 

• Table B-2: Polypropylene bailers were never used, because no narrow, open-top well 

casings were encountered. At some locations, a bucket (well rinsed) tied to a rope was used 

to collect water samples from cisterns or tanks. 

• Section 3 .4.1, paragraph 1: By the date of field activities, the number of water sources 

tabulated by NNEPA had grown to 98. 



• Section 3.4.1, Groundwater Sampling: Water level measurements from wells could not be 

obtained because the wells were typically closed. Water was most typically collected from a 

hand pump or spigot. 

• Table C: Attempts were made to field-preserve metals-analysis sample containers with nitric 

acid per the analytical method. However, certain characteristics of the water (possibly pH 

and/or dissolved solids) meant that an inordinate amount of acid had to be used to achieve a 

pH of <2. Therefore, START discussed the issue with the U.S. EPA Region LX laboratory 

and the START Quality Assurance Manager. It was determined that the samples could 

remain unpreserved until receipt at the laboratory. Metals samples were only acidified in the 

field on the first day of field work: February 26, 2008. 

• TableD, Sample Identifiers: Once in the field, it was found that most water sources had 

more than one characteristic (e.g., tank, hand pump, trough). Therefore, sample 

identification was changed to "DW-(well ID). The well ID used was a well identification 

number, if known. Otherwise, names or descriptions were used. Each well's associated 

equipment (e.g., tank, hand pump, trough, etc.) was noted in a field logbook. 

FIELD ACTlVITIES 
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A planning meeting was held at the NNEPA offices in Window Rock, Arizona on February 25, 

2008. Attendees included NNEPA, U.S. EPA, and START personnel, and Mr. Chris Shuey ofSRIC D 
(via telephone conference). 

Field sampling activities were conducted from February 26 through March 7, 2008. Two sampling 

teams were generally used, with one team consisting of two START personnel, and the other team 

consisting of one U.S. EPA and one START personnel. NNEP A personnel or NNEPA-arranged 

local guides also joined each team for most of the water source locations, and the SRIC also 

provided valuable guide support for water sources located in New Mexico. Prior to sampling on the 

grounds of any particular Navajo Tribal chapter, NNEP A or SRIC personnel contacted and/or visited 

that particular Chapter House and obtained approval to conduct the sampling. 

The sampling teams staged out of Gallup, New Mexico; Kayenta, Arizona; and Window Rock, 

Arizona, moving to new staging areas as water sources in one area were completed. Some water 

sources that were initially inaccessible due to muddy roads were successfully sampled at a later date. 

At each water source sampled, at least one digital photograph was taken; geographic coordinates 

were obtained with a global positioning system (GPS); and information regarding water source 

structures (tanks, troughs, spigots, etc.) was entered in a field logbook. 

Table 3 presents the NNEPA list of water sources, with additional information regarding the date 

visited; whether the source was sampled; and if not sampled, the reason the source was not sampled. 
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Also included in Table 3 are additional water sources that were visited and sampled (when possible) 
but were not on the original NNEPA list. These additional water sources were added at the request 
of the NNEPA and/or SRIC during the course of the field work. 

Table 4 presents the validated analytical results for the metals and radiological parameter analyses. 
As of the date of this report, analytical data from the NTUA laboratory have not been made available 
to START. Table 5 presents the geographical coordinates of the water sources sampled, in 
latitude/longitude format. Figures I through 7 present the locations of the sampled water sources. 

ANALYTlCAL RESULTS 

All analytical results were validated by a START chemist following Quality Assurance/Quality 

Control Guidance for Removal Activities, Sampling QAIQC Plan Validation Procedures, OSWER 
Directive 9360.4-1, Aptill990. The START data validation reports are submitted under separate 
cover. The data were found to be acceptable as definitive category data, and determined to be viable 
for project use objectives. Validated data sheets for all samples are appended to this report in 
Appendix B. 

Table 4 presents the analytical results for the metals and radioactive parameters analyses, along with 
their site-specific action levels, if any. ln the case of the gross beta analytical parameter, analytical 
results are measured in picocuries per liter (pCi/1), while the action level is measured in millirems 
per year (mrernlyr). For the gross beta parameter, the U.S. EPA will determine whether the 
analytical results exceed the site-specific action level. (n addition, the Table 4 gross alpha results 
are reported directly from the laboratory data sheets. However, the U.S. EPA will need to adjust the 
analytical results for gross alpha, to exclude the component of the concentration caused by uranium 
decay (per Title 40, Code of Federal Regulations, § 141.25). 

Not including the gross alpha and beta analytical parameters for which the resultant data will be 
adjusted by the U.S. EPA, 34 water sources were found to exceed at least one site-specific action 
level. In most cases, the action levels were exceeded due to one or more metals concentrations. 
Aluminum, arsenic, copper, iron, lead, manganese, selenium, and uranium were found in the samples 
at concentrations exceeding site-specific action levels. Three water sources contained 
concentrations of radium 226 and/or radium 228 at concentrations that exceeded the site-specific 
action level of 5 pCi/1 (total for both radium 226 and 228). In all three cases, the water source also 
exceeded site-speci fie action levels for other analytes. 

The "wet chemistry" and nitrate/nitrite analytical results have not been made available to START as 
of the date of this report. 

CONCLUSION 

START and U.S. EPA collected water samples from 48 non-municipal water sources within the 



Navajo Nation. A significant portion of the water sources were found to contain metals and/or 
radioactive parameter analytes that exceeded site-specific action levels determined by the U.S. EPA. 
Based on the information gained, the U.S. EPA will detennine appropriate means to limit public use 
of the drinking water sources. 
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t= 

W.ll or Sprtng N•me 
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---
W1m.: aoy sem"' 
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Soli T ob 51Jring 

Anla I 

AICII4 

Att:~2 

Wtl<t We!l309 

Ellilo" Wellt 

Alcove Canyon Spri•s• 

SlomWAGOI'Well 

Pipe Min< 

c....,Mao 2 

CompMine 

Weo1 Th11111b Rock-ftll 

Unknown Caa011woool S!lrin11 

10R-51 Ulllalowo ....:II wilb tmi 

91<·2111 lan-ol Misli011 well 

~ t...._.,;;;l c=- c::=- ~ -
T•ble3 

NNEPA U&t of W•r Sourtes to be SM1pled, .nd Addlllanal Sources Added During Field WQfc 
February 28-Merdl 7, 2008 

Date 
Oenel'll LOCIIIlon Vlslled Sampled? Wily NDt ~ed or Vlelled 

--- ----ICa)'CftbL.A:L. 4-Mar~e Vas Number II wnlnp. stlould be 8K-433 

""~ 4-Mat-'lll Yes -----
MOillllnelltVoi~AZ 4-Maf-()8 Ves ---
Bidohodli. AZ No NEPA deW'amlll 

Slamboat. AZ 7-Mar~8 ~ Un•bl!. to locet8. 

T10loni.AZ. 4-Mar~e No Wlnclmll broken. 

--
Tod411i.AZ 7-Mar-oB No ~~· 
Ttelani. A'/. 7-Mar-oa No ROIIdslmJ)IIIIII8t>le 

Tteloni.AZ 7·Mer-o8 No Rlllldllmpa.able 

T~~:hmi.AZ 7-Mer~8 No Ro•ds im(!!IINble 

Toelani. AZ 7-Mar~e No Roadalr'npe811able --- ·----
Coonctoa.II.Z 5-Mar-oB No ~-

Co.ncnm.AZ 5-Mar.OS No ·-r-- ---Removedldes1roojed. 

Cam~ S.Mar-o8 Yea ---
--- -- -

fnwComeno 3-Mar~e No ---Unable to locet8. ---
FaurComers S-Mar~8 No lmpessable due 10 anow/mud 

FourCemm 5-Mar-oB No ~·aable -lo -.l'nud 

F""'C""""" 5-Mar.<Je No 1111'8ssable due to snow/mud 

four c"""""' S.Mar..OS No lmpasul:lle dUI to snow/mud 

Comments 

--- ------

--~ 

-----

---
--- ------

F<lurComc:n S·Mat~ Yea --- ---

FoorComcn S.Mar.08 No lmpesaabt. due to snawfmud ----

FourComos 3-Mer48 No Ul'eble 10 IDej~le Will. ___ 

-- --
s-'llta.A.Z - ~.()8 Yes --- ---
fourComcn 5-Mer-()8 No I...,.Mabla due to snow/mud 

F- comcn S.Liar-08 No llllpoloeatllo 4111 Ia snowltl'Ud 

Four Comc:no 5-Mer~8 No lmpesaable <lle to anowlmud 

FaurCom""' S-M11r.OB No - Dry ___ 

UNible lo IOCIIIe. Cclttmrwood. AZ _ - No 
--~ 

---
T••lani. AZ. 4-Mar-08 Yes 

Swc:dWIItr. AZ 3-Mar~B Yes 

--- ---

--

---

----

-
-

---
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.. -.. -·-
DW-9T.s&6 

OW-3T-522 

DW·SM-74 

DW·3A-156 

~getSP.II~ 

DW•4T·S18 

DW·10T·241A 

OW·14T.S86 

OW·14K-313 

DW-15K·303 

OW-Annie Grey 

OW..16Hi13 

DW·18T.S10 

CJ CJ Cl 

Tribal Well 

·-- ~-~·· -· - ............ H-

9T·586 

unkllown PHS+-2~$9 

unknOWII Five Mile Wuh Sprin11 

unknown LeCbeeSpriDg 

unknown Til< To &ah Nuli SJ>riDR 

OBT-522 2XT=i 

n011e M0011lil!bl Mille (MVD-1) 

11008 Moocli£bt Micr: fMVD-21 

none · Jd: Oaaiela Mine (JOD-I) 

none Cl4v Well SDriD~ 

unknown AZ IMPCC!ioo Sllllio11 Well 
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Table3 
NNEPA List ol Wa18r Sources Ill be ~ad, and AddiUonal Sourcee Added Duling FJeld Work 

Fabr\lary ~h 7, 2008 

Date 
- ·-· -·· . . - ··r--· ••••J·~-·- ··r -· . 

Swe-.Kt. ~.()8 Yes 

Nordu:m No U118b~ Ill roeel8 wll!l. 

w-., 6-Mar-oe ND Slllgnant, no lrash watar. 

WU~.em No Unable ID loca18. 

Wc:stm> S-Mar-Q8 No Dry 

Kaym~a. AZ 3-Mar-()8 Yes 

Northam 4-Mar-()8 No 

Nonhena 4-Mar-QB No 

W<tCmJ 5-Mar.08 ND Same aa Open PI mine #1 1 or #14 

Wc:llml 5-Mar..OB No Dry, aCCIOrdl~ to walet Je:SOUIQ8 who \'lsihld a week Jlltor 
I 

WCIIml 5-Mar..QB No Sllltlon abendoned, no ll!edricily lor pump 

c::J 

Wal15 tha t h~l1eaiiY .-elM! U1e uranlllm MC:L •l.euDD Ala 
SM-74 Box SDriruis Bll<:klioiii.AZ 2!1-Feb.OB Yes Al188lensorlnlr. allll8818 co be POilUiar aoun:e 

CJ c::::::J c=J c::::J 

--·····--

3Ao156 Tohlw:hi SaliM Br..:kl'alla. AZ 29-feb.()8 Y• HaniiiNIIID, shallow, not BiiOD~ar soun:e, iiii.iiibV msldant sal(l the'/ do not drink because of iiaiiil U 

Ulllcnown llllldacr S!lria& Blacklillll, AZ 29.fel).()8 Yes Hand J)UII1), llhalow, 3A-PHS-36, apoeara ID be poo~ar soun:e 

Wells that hletoricalJy ucHdad v.. uranium Pd -tile loiC:U • MIII'IY Fanna OJ.Illct 
402·5 T1<h"' Wia.dmill Tacbo:e.AZ 4-Mar..QB No Drv 

4T.S18 0 &. M RIODir;,rioJ: ..Won T~<ha:,AZ 4-Mar-()8 Yes 

10T·241A Many t'ltlll$. AZ ~-oa Yee 

10K·251 Ttelnni,AZ 4-Mar-oe No WcUdJy 

Well& tllet h!storicallll' eaceeded 1M u~nlum IIICL • EQtam Agency 
14T·588 Ko:rr-Mo{Jee Pultli<: wcll: •'riCDdJbip-1 ~Canyo~~.NM 7-Mar..OB Yes 

14K-313 Bn>wDBwt Coyote C~~GyOQ. NM 7·Mar-Q8 Yu Many p&Ojlle have vl&lled weD 

151(-303 Pipdioc C...you Wall NDhodiah£isb. NM 7-Mar-()8 Yee No e.idenca oltecent Yiallallon 

Olstllct 16 AMi<: Grey liP PiD<dalo, NM 1-Mer-()8 Yes Unllkelv lhat peDple uae. dllllcult Ill gat Ill; shaDow well In 1he Puan:o RMr 

16-4·10 Lillle llid~Pioe Tre.IIP Cblln:h ·R.oc:k. NM . .26-Mat-()8 No Tank dry, windmill not working 

16K-34ll WilulmiUOU&Il:f Cburdl R.oc:k. NM 26-Mar-oa .No Wlnd!nll not WOttd11g, tartt dry 

18T.S13 UphiD Roo4 Wiadznill PinedAle. NM 26-Mar.OB Vas !Open top tank 
"l..vBStock only• 

16T-635 Sccood Cll>yoa Well Pined4lc. NM 28-Fab.OB No Tllllk ay, IMndmlil not WOO'IIIIlg 

16T-606 Klnj: Rlmc:h Church Reck. NM 26-Feb..QB No AbandDned 

16T-53ol Supermoo CIIIIVIltl Church Rock, NM 26-feb..Q& No Tank dry. wlnc1mlll not woridng 

18T·510 N""" .Rod<Well Church Roc:k. NM 2&-f'eb-08 Yes 
--------------·· -
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Sample iD 

ow-1&T.eoe -
DW-1ST·589 -
DW-168-38 

OW·16T·S21 -
nw:1i'f.652 

DW-18-2·23 

DW-18K..S28 

DW-16-3-4 

DW-11l-8-7 

OW·1BT·317 -

DW·16T..S19 

-

I 

1-----
--

Tribal Well 
101 

DISirict 18 

16T.e08 __ 

16T--589 

168--38 

16T·S21 

1ST-552 

18-2-23 

18K..S28 

18-3-4 

11Hi-7 

16T-317 

158-33 

Dillttiel15 

16T..S19 

Dla1rlc115 

1ST --545 

Olslrlc:l 14 

Oittrlct14 

D!stric!14 

Oislrlc115 

15T-529 

Dl&tric:l18 

Dl8trict 16 

18T-319 

OIWid 16 

wen orSpmg N .. -
SolorSim:IHl' 

~~· #L ; Yu:zic FomUy 

1'1-owitt Welli!loca Colll!llunfly Well 

I'Bddy Mali=: Well 

-r~a~cn> wcu 

ll<b Mazlioc:z Well 

IUppcr~~ll -
- -· g,...o:r Houoc Well 

Kd1b Bel:")' WoO (16-4-17) 

C1<¥0IIndWd1 

!6K-317; Old Windmill 

J""'-' Clllii: Windmill 

l'ol1er w.n 

!..IJp Coml Well 

ToAdohn 

Dolton l'liA C8ayon Wiodnu.11 

llcdol<lt<M a-ll 

Unnomod Spt"ift!: __ . -

tlllllllmcdSpti~ 

-

liMiallled Wirldmill 

Ulllllmed Sllrin& 

Umamedwell 

Lobo Cony<~~~ Windmin 

U...omcd ordl 

C-..::1 c.-. 

Tllble 3 
NNEPA Ust afWa18r Sources lobe Sampled. and Add1Uc(1al Saurcaa Added Curing Field Wartc 

February a-March 7, 2008 

Date 
Genenol Locdon Vlslled ~ed? Why Not Sampled or Vislled 

Church Rock. NM 26-Fa1Hl8 No SRIC delllrlnttad dalermlned 80Un:JII nat lmponant dlftlcult to • ..,. 

t== ~ 

Comments 

Church Rock. NM 2tl-Fe1Hl8 Yes Water co!Jec:lllld from bollom of ~h; unlike_~.!' Chat people use 

Baa.NM 27-Feb-()8 v .. Popular ...,ler lOIRe 

Bo.:a.NM 27-f'eb--08 Yes 

llaca. NM 27~ Yes 

Boea.NM 27~ Yes 

<Marnen> l.a:c NM 27-f'eb-()8 Yllll 

Mariano Lake. NM 26-FeiHI8 Yes 

lea-= Lall"-NM 1-MIIr-08 v. 

c-mc.vi.Ait"-NM 27-Fab-()8 Yes - -
Boca.NM 27-Feb-OB Yes -
CrowniiOinc. NM No SRIC and lllllm dallltmlned locaUon waa not a priority -
C'nm!potm. NM No 

T 
SRIC aod 11111m dsiBnnCied IOCBIIon was nat a priority -

Smid! lakc. NM 27-f'eb-00 Yes 
I 

NahodilllgUb, NM No SRIC and 188m de1am!lned localfon was not a jlriorlly 

NahoclilbsUb. NM 27-f'w-<18 No Dry 

l!od<Sprilop. l'IM 28-Feb-()11 No Dry 

~~!qp,NM 2tl-Fe1Hl8 No Unable 1D laall'e. 

Roclc Spri~ NM 2e-F8ii::o& No Unable to •-· 

-S1811di~ Rock. NM No Roac!s were llcely Impassable; remote !lie 

I 
Nallodi!ll~ NM 2.8-Feb-()11 No Un*a to locllla. 

Mariano lake. NM 28-Feb-Oe No Unable 10 IOCIIIII. 

M111111clito,NM 23-fab.08 No Unable 10 locate well. 

l'incdolo, NM No SRIC and •m datannln!KIIoca!lon was not a pnority 
I 

Muuclko.NM 28-Feb-08 No_ ~ID-.t.ll 2wefls.both ~e 

Public w.tH ..,pply _, .. a.rT'8fttly N!IU~ or.,..la qqulr1ngragulatafY lltlentlon 
nona Rellobotn Woll #I Cbun:lt Rode. NM No No access -

-
nona Rehoboth Woll 112 Cbun:lt Rode. NM No No-• - - - -
nona UNCMiUWell Pinoclolc. NM No NO 8CCIISI 

none Nor1hC:Ilrt Cbun:h RIM:k Mi11C W<ll Cbun:h Rock. NM No No ICCOSI 

16T-088 Caoai'Dm) l.ak• Ca&arncro LW, NM No Not operaUng. aooordfng lo NEPA 

= 

- --

- --

- --

- --

- --

- ---
- ---
- ---
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- --

- ---
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Samfi!!ID 

OW·18K-301 

ow-su. 4 c-vaaey 

OW.Sita 18 C¥oe Velley 

OW.Site 15 Cene Valley 

OW..Sila 6 Qlne Valley 

OW..SIIe 8 Cane Valley 

OW.OrySpring 

OW·12T-520 

OW·12R·125 

~W.COYe Spring 

OW..PI'Cijec\·12-4-12 

DW-16T-514 

DW.£eho Rock 

OW-15-8-2 

OW·1ST-560 

DW-16T-334 

i>w-sM.Unknown 

c=J c:::1 c::J c::J c::J CJ EI:J CJ c::J [=:J c=J CJ c::J CJ c::J 

Tabla3 
NNEPA List of Walllr Sources 1o be Sampled, and Addhionel SoutCe& Adc*l Outing Flelcl Worlt 

February .2.8-Mardl7. 2008 

Dele Trlbe1W911 
IDIIJ Well or Spring Name Ganenl Loca&lon Vlallecl Sampled? Why Not Sampled or Vl8bd 

GRWOPM2 GI\108CwoodW~D Lower o-ocd (AZ) No Not operaang, according to NEPA 

1BT-609 Wil>dow Roclt WcU 113 WiDdow Roclt. AZ No Not opalallng. according ID NTUA 

18K·301 Window Rock Well #2 Wiodow Rock. AZ 21Ha1Ml8 Yea 

Clwle Valley -lla found In USEPA radiation SUM11 ol August 1975 
unlcnown t.~ Yaztie Sire #4. Wat t'Oik Rd Cane Valley, AZ ~.()8 Yea 

Ut~known Ana;.o Well. Sire #16 Cone Valley, liZ .W.Cer~8 I--vee 

unknown 15euie Yellowmao. Site #IS c-Valley,AZ 4-Mar~B Yet 

unknown Doo WiboG.. Site W. c-Valley.AZ 4-Mer~8 Yes 

unkn~MT~ Tbcmu Alkbi. Sir.: MS C...:V&Iley,AZ 4-Mar.oB Yes 

Addecl.-.lls .. of 82IZ2/GI 
unlinown II.Miaehee Oljlllo.AZ 3-Mar-()8 No Spring wee frozen. 

I 
Sou,_ added during FeiiNII)' 28 ·March_!_ eampllna 

HOld OmuacrDry SptiaiJ TubeCity,AZ 5-Mar.()8 Yes 

12T-520 ShiPJ<>Ck Foli'JIIVIIUd attMaD well - tsbiproc:k. NM 5-Mar.()fl Yes 

12R·125 Sbeo:p Dip Spri_113 Covc.AZ 5-Mar~B Vee 

12·1& CO\"' Spn~>& C001:.AZ s.Mer~e Yea 

12-4-12 HiddeaSprillc Co\!~:, liZ s.Mer~8 Yea -~ 

NN0000275 l'iDedole Clu>prer llouae Pinedale. NM 28-Feb~8 Yea 

tcllo Rock Tb......,{NMJ 27-Feb.OB Yes 

U·B-2 NM 27-Feb.OB Yes 

IST-S60 NM 27-Fab.oB Yes 

161'334 Rc<:k Sprillp Rc<:k Sprinl;l. NM 28-Fab.oB Vet 

UJibmwp SLMi<hads St Miduw:lo. AZ 28-Feb-08 Yet 

gAJ>HS-16 Cane Volley C....Vollc.)'.AZ 4-Mar..08 No Pump broken 

MDIIutlir.o Manu.eli10 (NM) 28.feb~8 No Welll!l8C>C.slble due to eoros!on 

MorljllllWcll Pi.De<lai<,NM 7-Mar-()8 No Windmill, lallk ftozen w/3 em INd< Ice 

L<>bo PiD<dal.,NM 7-Mar-0& No lnopemble 

--- ------

Ccrnmllllb 

Re8ull8 prolllded 1o NNEPA 011ly. This w.lllanat conald8111d a part of ltlls n~port. 

NTUA wat11t avalable 

Co.ntlr.uouely ftowlng 8lfallan 

NTUA walef evalleble 

N11JA walat IMiilabla 

N11JA walllr available n..tly 

N-aourca. pipe from hlleide 

3000 f1llll deep, welllr warm. erteelan 

Shalow aprtng wllh hend pump 

Shelow spring \\til hand pump 

Shallow epring v.illl hand pump 

Pop~Aar !IOUrCe 

This well mey or may not be one of 1t1e OMIJicl16 'MIIIlllllllb* wells IIIIIAid abow. 

c:J c::J 
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Site-Specific 
Action Level 

Date Sampled 

Gross Alp_ha (pCi/Ll 15* 
Gross Beta (pCi/L) 4 mrem/yr• 

Ra-226 (pCi/L) 5 {total for 
Ra-228 (pCi/L) both) 

I 

Mercury (ug/L) 2 
Boron (ug/L) none 

Calcium (ug/L) none 
lron_(ug/L) 300 

Magnesium (ug/L) none 
Potassium (ug/L) none 

Sodium (ug/L) none 
Hardness (as CaC03) (mg/l) none 

Aluminum (ug/L) 50 
Antimony (ug/_L) 6 
Arsenic (ug/L) 10 
Barium (ug/l) 2000 

Beryllium (ug/L) 4 
Cadmium (ug/L) 5 
Chromium (ug/L) 100 

Cobalt (ugtl) none 
Copper (ug/L) 1300 

Lead (ug/L) 15 
Mang~nese {ug/Lj_ 50 

Molybdenum (ug/L) none 
Nickel (ug/L) none 

Selenium (ug/L) 50 
Silver (ug/L) 10 

Thallium (ug/L) 2 
Uranium (ug/L) 30 

Vanadium (ug/L) none 
Zinc (ug/L) 5000 

~ ~ ~ ~ ~ 

Table4 
Navajo Nation Water Sampling 

Validated Analytical Results 
Samples Collected February 26 - March 7, 2008 

DW-158-2 DW-16-2-3 DW-15T-560 DW-16T-6-7 DW-SM-Unknown DW-16T-334 

2/27/2008 2127/2008 212712008 I 2127/2008 I 212812008 2/2812008 I 

5.27±3.82 5.03 ± 3.17 <4.71 5.81 ± 3.60 <4.61 <4.59 
5.59±2.35 <3.06 5.1 ± 2.37 a.n±3.51 6.81 ± 2.96 <3.99 

0.996 ± 0.411 <0.759 <0.604 <0.633 . 3.89 ± 0.798 <0.530 
<1.11 <0.938 2.54±1.12 1.70 ± 1.06 <1.49 <1.68 

<0.030 <0.030 <0.030 <0.030 <0.030 <0.030 
120 <100 <100 <100 51 110 

14000 54000 54000 29000 130000 1100 
1100 420 820 910 <100 580 
6000 8300 22000 2400 22000 <500 
2400 2600 2800 3400 2900 <2000 

310000 10000 99000 2500 49000 230000 
60 170 220 82 420 2.8 

<20 250 <20 1500 <20 <20 
<1.0 <1.0 <1.0 <1 .0 <1.0 <1.0 
<1.0 0.91 <1 .0 0.88 1.8 0.52 
18 130 16 61 260 6.6 

<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 
<1.0 <1.0 <1 .0 <1.0 <1 .0 <1.0 
1.0 0.53 <1.0 1.0 <1 .0 <1.0 

<0.50 <0.50 <0.50 0.25 0.26 <0.50 
8.7 7.9 2.5 11 3.9 12 

<2.0 <2.0 <2.0 1.7 <2.0 <2.0 
18 5.4 <2.0 8.6 1.8 5.8 

0.48 0.52 0.49 0.29 1.4 1.9 
0.82 2.2 1.9 1.5 5.4 <1.0 
<1.0 1.1 <1.0 0;.60 1.2 <1.0 

<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 
<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 

<0.50 3.3 <0.50 <0.50 3.6 <0.50 
<4.0 <4.0 <4.0 <4.0 <4.0 <4.0 
50 80 45 47 52 84 

•- USEPA data conversion for Gross Alpha/Beta results Is required, to account for uranium decay. The reported results are not Immediately comparable to tile action level. 
J - Vafidator-determlned estimated value 

DW-3A-155 

2/29/2008 

83.9 :t 10.1 
106 ± 6.33 

3.08 :t 0. 734 
<1 .28 

<0.030 
480 
5200 
370 

2000 
1100 

350000 

21 

<20 
<1 .0 
39 
21 

<0.50 
<1.0 
1.2 i 

<0.50 
14 

<2.0 
14 
12 

0.62 
9.4 

<0.50 
<2.0 
130 
170 
310 
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C::JC::JC::Jc=Jr:=!c::Jc:Jc:::J t'!IJ c:::Jc:JCJ t:=J CJCJc:::JCJCJCJ 
Table4 

Site-Specific 
Action Level 

Date SamQied 

Gross Alpha {QCilll 15 .. 
Gross Beta (pCi/L) 4 mrem/yr• 

Ra-226 _(pCiiLJ 5 (total for 
Ra-228 (pCi/l) both) 

Mercury {ug/L) 2 
Boron (ugtL) none 

Calcium (ug/Ll none 
Iron (ug/L) 300 

Magnesium (ug/L) none 
Potassium (ug/L) none 

Sodium (ug/l) none 
Hardness (as CaC03) (mgtL) none 

Aluminum ( ug/l) 50 
Antimony (ug/l) 6 
Arsenic (ug/L) 10 
Barium {ug/l) 2000 

Beryllium {ug/L} 4 
Cadmium {ug/l) 5 
Chromium (ug/L) 100 

Cobalt (ug/L) none 
Copper (ug/L) 1300 
Lead (ug/L) 15 

Manganese (ug/L) 50 
Molybdenum (ug/L) none 

Nickel (ug/L) none 
Selenium (ug!L) 50 

Silver (ug/L} 10 
Thallium (ug/L) 2 
Uranium _(ug/L) . 30 

Vanadium (ug/L) none 
Zinc (ug/l) 5000 

Navajo Nation Water Sampling 
Validated Analytical Results 

Samples Collected February 26 - March 7, 2008 

OW-Badger Spring DW-SM-74 DW-16-3-4 OW-Annie Grey 

2129/2008 2/29/2008 3/1/2008 3/1/2008 

20.6±6.99 21.S:t 5.83 <4.38J . 12.2±3.68 
12.3± 3.86 10.7 :t 3.51 <3.22 J 35.4± 3.74 

2.65 :t 0.653 3.54 :t 0. 788 <0.413 0.948 :t 0.525 
1.83 :t 0.804 <1.25 <1.06 <1.05 

<0.030 <0.030 <0.030 <0.030 
480 .• 420 51 88 
7500 32000 510 17000 
470 <100 420 1300 
3400 13000 <500 3400 

<2000 2500 <2000 35000 
300000 . 160000 95000 33000 

33 130 <2.3 57 

440 <20 210 2000 
<1.0 <1.0 <1.0 <1.0 
.32 1.4 <1.0 2.4 
60 24 2 43 

<0.50 <0.50 <0.50 <0.50 
<1.0 <1.0 <1.0 <1.0 
2.2 2.6 5.3 2.4 

<0.50 <0.50 <0.50 0.36 

" 160 13 21 4.4 
<2.0 1.2 2.2 2.2 
8.4 1.1 2.9 6.6 
11 5.7 <0.50 6.8 

0.68 1.2 <1.0 1.4 
4.8 25 <1.0 0.76 

<0.50 <0.50 <0.50 <0.50 
<2.0 <2.0 <2.0 <2.0 
41 35 <0.50 5.2 
170 3.8 <4.0 5.4 
200 14 100 7.7 

OW-9T-586 DW-9K-216 

3/3/2008 3/312008 

36.5:1:6.47 31.6 :1: 5.54 
9.84 :t 2.60 11.4 :t 2.50 

2.16 :t 0.639 0.958 :t: 0.495 
<2.83 <1.92 

<0.030 . <0.030 
66 <100 

74000 21000 
710 120 

. 35000 18000 
2600 2800 

44000 53000 
330 130 

<20 <20 
<1.0 <1.0 
<1.0 0.89 
17 77 

<0.50 <0.50 
<1.0 <1.<> 
<1.0 <1.0 

<0:50 <0.50 
1.9 3.2 

<2.0 <2.0 
54 2.3 
8.9 7.1 
3.4 0.94 
<1.0 1.1 

<0.50 <0.50 
<2.0 <2.0 
21 28 

<4.0. 13 
500 130 

* • USEPA data conversion for Gross Alpha/Beta results Is required, to account for uranium decay. The reported results a1e not Immediately comparable to the action level. 
J • Validator-detennined estimated value 

I 
I 

' 

i 

! 

I 
I 
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Site-Specific 
Action Level 

Date Sampled I 

Gross Alpha (pCi/L) 15* 
Gross Beta (pCi/L} 4mremOO"* 

Ra-226 (pCi/L) 5 (total for 
Ra-228 (pCi/L) both) 

Mercury (ug/L) 2 
Boron (ug/L) none 

Calcium ug/L) none 
Iron (ug/Ll 300 

Magnesium (ug/L) none 
Potassium _(ug/L) none 

Sodium (ug/L) none 
Hardness (as CaC0 3) (mg/L) none 

Aluminum (ug/L) 50 
Antimony ug/L) 6 
Arsenic (ug/L) 10 
Barium (ug/L) 2000 

Beryllium ug!Lj 4 
Cadmium ug/LJ 5 
Chromium (~LJ 100 

Cobalt (ug/L) none 
Copper (ug/L) 1300 
Lead (ugll) 15 

Man_g_anese lug/L) 50 
Molybdenum (ug/L) none 

Nickel {ug/L) none 
Selenium ug/Ll 50 

Silver (ug/L) 10 
Thallium ( ug/L) 2 
Uranium ( ug/L) 30 

Vanadium ug[l) none 
Zinc (ug/l) 5000 

c:=.:;J c==- t::::=::;;ll ~ -

Table4 
Navajo Nation Water Sampling 

Validated Analytical Results 
Samples Collected February 26 - March 7, 2008 

DW-9T-550 OW-14K-313 OW-15K-303 DW-14T-586 DW-16T-510 

3/3/2008 3f7/2008 3f7/2008 3f7/2008 2126/2008 

39.7 :t 8.14 <4.96J <8.47 J 4.45 ± 2.48 J <5.21 J 
18.4 ± 3.52 <4.72 J 13.8 ± 3.62 J 7.85 ± 2.12 J <4.63J 

5.35 :t 0.978 <0.440 1.19 ± 0.424 1.19 ± 0.376 0.810 ± 0.434 J 
<1 .52 1.31 :1:0.782 3.73:1: 1.16 2.25:1:0.746 <1.33 

<0.030 <0.030 <0.030 <0.030 <0.030 
68 65 110 100 880 

52000 230000 370000 240000 1600 
120 320 1000 2100 470 

20000 82000 140000 120000 350 
4200 3700 5300 8000 1200 
85000 110000 140000 160000 400000 
210 910 1500 1100 5.5 
<20 <20 <20 <20 <20 
<1 .0 <1 .0 <1.0 <1 .0 <1.0 
0.7 <1.0 0.71 0.97 0.6 
36 5.5 6.7 20 21 

<0.50 <0.50 <0.50 <0.50 <0.50 
<1 .0 <1.0 <1.0 <1.0 <1 .0 
<1 .0 <1.0 <1.0 <1.0 <1 .0 

<0.50 0.42 0.77 1.3 <0.50 
5.4 2.1 2.4 2.9 12 

<2.0 <2.0 <2.0 <2.0 <2.0 
11 150 310 2000 6.5 
13 0.79 0.84 13 1.7 
2.4 10 16 13 0.59 
5.7 0.55 0.83 1.1 0.53 

<0.50 <0.50 <0.50 <0.50 <0.50 
<2.0 <2.0 <2.0 <2.0 <2.0 
31 <0.50 0.38 1.5 0.59 

<4.0 <4.0 <4.0 <4.0 <4.0 
570 140 40 2000 

-~. 
110 

-

DW-16T-513 

2/26/2008 

<4.90 
3.86 ± 2.12 

<0.614 
1.29±0.778 

<0.030 
260 

210000 
1900 

89000 
3800 

79000 
900 
<20 
<1.0 
<1.0 
9.7 

<0.50 
0.85 
<1 .0 
1.5 
1.7 

<2.0 
1800 
2.1 
11 

0.85 
<0.50 
<2.0 

<0.50 
<4.0 
1300 

•. USEPA data conversion for Gross Alpha/Beta results Is required, to acoount for uranium decay. The reported results are not Immediately comparable to the action level. 
J-Valldator-detennlned esllmated value 

OW-16T-514 

2/26/2008 

<4.80 
<3.36 

0.524 ± 0.328 J 
<1 .27 

<0.030 
200 
4600 
720 

2000 
1400 

240000 
19 
35 

<1.0 
<1.0 
32 

<0.50 ' 

<1.0 i 

<1.0 
<0.50 
5.2 
1.6 
17 

0.33 
0.73 
<1.0 
<0.50 
<2.0 

<0.50 
<4.0 
840 
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c:::J c:::::J c:::Jc:::Jc=Jc::Jc:JCJB:JCJc:::J CJCJ CJCJCJc:Jc::JCJ 

Site-Specific 
Action Level 

Date Sampled 

Gross Alpha (pCi/L) 15* 
Gross Beta (pCill ) 4 mrem/yr* 

Ra-226 (pCill) 5 (total for 
Ra-228 {pCill) both) 

Mercury (ugfL) 2 
Boron (ug/L) none 

Calcium (ug/L} none 
Iron (ugfL) 300 

Magnesium (ug/L) none 
Potassium (ug/l) none 

Sodium (ug/L) none 
Hardness (as CaC03) (mg/L) none 

Aluminum (ug/l ) 50 
Antimony (ug/L) 6 
Arsenic (ug/L) 10 
Barium (ug/L} 2000 

Beryllium (ug/L) 4 
Cadmium {ug/L) 5 
Chromium (ug/l) 100 

Cobalt (ug/l) none 
Copper (ug/L) 1300 
Lead (ug/L) 15 

Manganese (ug/L) 50 
Molybdenum (ug/L) none 

Nickel (ugll) none 
Selenium (ug/L) 50 

Silver (ug/l) 10 
Thallium (ug/L) 2 
Uranium (ug/L) 30 

Vanad iumjug/L) none 
Zinc (l!9ll ) 5000 -~ 

Table4 
Navajo Nation Water Sampling 

Validated Analytical Results 
Samples Collected February 26 - March 7, 2008 

DW-16K-528 DW-16-4-10 DW-16T -608 OW-Echo Rock 

212612008 I 2126/2008 2126/2008 2127/2008 

25.3:1:6.20 281:1:24.8 <5.24 31.3:1:8.60 
721 ±2.70 105 ± 9.22 <3.25 13.9 ± 3.92 

<0.742 9.39:1:1.26 J <0.743 2.40 ± 0.663J 
<2.03 <1.38 <1.33 <1.29 

<0.030 0.14 <0.030 <0.030 
610 <100 2000 260 
1800 78000 4400 27000 
720 580 140 <100 

<500 10000 1400 9800 
1100 1300 <2000 2000 

89000 20000 330000 200000 
4.6 240 17 110 

15 <20 10 16 
<1.0 <1.0 <1.0 <1.0 
7.5 0.58 2.1 2.0 
8.4 290 25 130 

<0.50 <0.50 <0.50 <0.50 
<1.0 <1.0 <1.0 <1.0 
0.59 <1.0 <1.0 0.62 
<0.50 <0.50 <0.50 <0.50 

5.3 37 12 3.7 
4.3 1.4 <2.0 <2.0 
5.4 12 4.4 <2.0 
7.2 0.68 20 0.68 

0.62 3.3 0.56 1.1 
12 82 1.7 "4.0 

<0.50 <0.50 <0.50 <0.50 
. <2.0 <2.0 <2.0 <2.0 

25 260 1.9 26 
350 <4.0 9.5 4.8 

2600 120 39 19 

DW-168-38 DW-16T-521 DW-16T-589 

I 2127/2008 I 212712008 I 212712008 

35.4:1:8.22 62.9 :1: 9.54 14.9 ± 4.89 
25.0 ±4.33 28.7±4.14 6.67 :t 2.74 

<0.575 <0.568 3.18 ± 0.699 J 
1.56 ± 0.993 225 ± 1.05 <1.16 

<0.030 <0.030 <0.030 
450 730 170 
9300 2000 28000 
87 1700 3300 

4000 · 420 12000 
6700 1100 1400 

230000 220000 100000 

39 6.7 120 

23 <20 <20 
<1 .0 <1.0 <1.0 
2.2 55 <1.0 
33 19 65 

<0.50 <0.50 <0.50 
<1.0 3.0 <1.0 
<1.0 1.5 <1 .0 

<0.50 1.5 <0.50 
11 83 1.8 

<2.0 4.5 <2.0 
3.5 300 40 
4.2 3.7 6.0 
1.3 2.9 1.5 
27 64 1.1 

<0.50 <0.50 <0.50 
<2.0 <2.0 <2.0 
54 63 9.1 

<4.0 160 <4.0 
16 1_900 340 

• • USEPA data conversion for Gross Alpha/Beta results is required, to account for uranium decay. The reported results are not immediately comparable to the ac:tlon level. 
J • Validator-determlned estimated value Page4of6 
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Site-Specific 
Action Level 

Date Sampled I 

Gross Alpha (pCi/L) 15* 
Gross Beta (pCi/L) 4 mrem/yr• 

Ra-226 {pCi/L) 5 (total for 
Ra-228 (pCi/L) both) 

Mercury {ug/L) 2 
Boron (ug/L) none 

Calcium _{ug/Ll none 
Iron (ug!L) 300 

Magnesium {ug/L) none 
Potassium (ug/L) none 

Sodium (ug/L) none 
Hardness (as CaC03) (mg/L) none 

Aluminum {ug/L) 50 
Antimony (ug/L) 6 
Arsenic (u_g/L) 10 
Barium (ug/L) 2000 

Beryllium (ug/L) 4 
Cadmium (ug/L) 5 
Chromium (ug/L) 100 

Cobalt {ug/L) none 
Copper (ug/L) 1300 
Lead (ug/L) 15 

Manganese (ug/L) 50 
Molybdenum (ug/L) none 

Nickel {ug/L) none 
Selenium (ug/L) 50 

Silver (ug/L) 10 
Thallium (ug/Ll 2 
Uranium (ug/L) 30 

Vanadium (ug/L) none 
Zinc (ug/L) 5000 

~ 

Table4 
Navajo Nation Water Sampling 

Validated Analytical Results 
Samples Collected February 26- March 7, 2008 

&===>I ====- = 

DW-16T-317 DW-16T-552 DW-16T-519 OW..ST-522 OW-Baby Rock SQrings OW-Site 15 Cane Valley 

212712008 I 212712008 I 2127/2008 3/312008 I 31412008 3/4/2008 
I 

19.0 :t 6.18 <6.54 24.2 :t 5.92 16.5 :t 6.17 8.43 ±3.92 <4.73 
9.27±3.80 10.5 ± 4.49 10.7 ± 2.69 8.66±2.95 <3.42 6.05 ± 2.38 

1.00 ± 0.465 J 1.32 ± 0.548 J <0.625 <0.433 0.535 ± 0.285 <1.20 
1.86 ± 0.978 1.72 ± 0.947 <1 .56 <1 .26 <0.982 0.73 ±0.297 

<0.030 <0.030 <0.030 <0.030 <0.030 <0.030 
260 2600 970 130 <100 110 

99000 82000 1400 78000 1600 16000 
140 <100 850 220 <100 64 

23000 13000 330 26000 260 27000 
1300 8000 1000 3700 <2000 2200 

120000 120000 190000 57000 72000 190000 
340 260 5.0 300 5.1 150 

<20 <20 26 <20 <20 <20 
<1.0 4.9 <1.0 <1.0 <1.0 <1.0 
1.2 <1.0 30 <1.0 7.7 <1.0 
130 7.4 9.0 29 3.8 53 

<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 
<1.0 <1.0 <1.0 <1.0 <1.0 <1.0 
<1.0 <1.0 1.3 <1.0 3.0 <1 .0 

<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 
5.3 26 9.8 2.3 1.4 1.9 

<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 
5.0 16 8.6 28 <2.0 1.4 
5.6 71 3.7 1.8 <0.50 2.8 
3.9 2.9 0.55 3.4 <1.0 0.74 
15 7.9 13 0.94 <1.0 <1.0 

<0.50 <0.50 <0.50 <0.50 <0.50 <0.50 
<2.0 <2.0 <2.0 <2.0 <2.0 <2.0 
23 <0.50 34 23 5.1 <0.50 

<4.0 <4.0 150 . <4.0 21 <4.0 
1100 750 90 24 11 4.5 

I 

•- USEPA data conversion for Gross Alpha/Beta results is requlmd, to account for uranitJm decay. The reported results are not Immediately comparable to the action level. 
J - Valldator-detennined estimated value Page5of6 



CJCJc:::::JCJCJc::Jc:::JCJ ~ c::JCJCJc:Jc::JC:Jc:::Jc::Jc:::JCJ 
Table4 

Site-Specific 
Action Level 

Date Sampled 

Gross Alpha (pCi/L) 15* 
Gross Beta (QCi/L} 4 mrem/yr* 

Ra-226 (pCi/L) 5 (total for 
Ra-228 {pCi/l) both) 

Mercury (ug/l) 2 
Boron (ug/L) none 

Calcium (ug/L) none 
lron(ug/L} 300 

Magnesium (ug/L) none 
Potassium (ug/L) none 

Sodium (ug/L) none 
Hardness (as CaC03) (mg/L) none 

Aluminum (ug/L) 50 
Antimony (ug/L) 6 
Arsenic (ug/L} 10 
Barium (ug/L) 2000 

Beryllium (ug/L) 4 
Cadmium (ug/Lj_ 5 
Chromium (ug/L) 100 

Cobalt (ug/L} none 
Copper (ug/L) 1300 
Lead (ug/L) 15 

Manganese (ug/L) 50 
Molybdenum (ug!Lj_ none 

Nickel (ug/L) none 
Selenium (ug/L) 50 

Silver (ug/L) 10 
Thallium (ug/L) 2 
Uranium (ug/L) 30 

Vanadium (ug/L} none 
Zinc (ug/l) 5000 

Navajo Natiqn Water Sampling 
Validated Analytical Results 

Samples Collected February 26- March 7, 2008 

OW-Site 4 Cane Valley OW-Site 6 Cane Valley OW-Site 8 Cane Valley 

3/4/2008 3/4/2008 3/4/2008 

<4;67 6.04±3.79 <4.71 
<3.63- <3.76 5:18 ± 3.19 

<0.424 0.253 ± 0.175 <0.350 
<1.59 <1.36 <1.37 

<0.030 <0.030 <0:030 
<100 <100 440 

33000 20000 41000 
8000 150 590 

29000 45000 55000 
1400 <2000 1800 

77000 86000 110000 
200 240 330 
<20 <20 <20 
<1.0 <1.0 <1.0 
5.3 6.1 8.0 
69 . 62 30 

<0.50 <0.50 <0.50 
<1.0 <1.0 <1·.0 
1.7 2.4 <1.0 

0.33 <0.50 <0.50 
4700 2.8 78 
320 <2.0 2.4 
54 2.8 5.4 
2.5 7.9 .32 
7.4 0;97 2.0 

0.93 4.7 3.6 
<0.50 <0.50 <0.50 
<2.0 <2.0 <2.0 
5.2 7.8 4.0 . 
4.0 13 6.4 

4200 710 140 

OW-Site 16 Cane Valley 

314/2008 

6.80 ±3.79 
<2.70 

0.905 ± 0.307 
<1.48 

<0.030 
100 

. 4900 
<100 

. _6000 
<2000 

220000 
37 
<20 
<1.0 
7.5 
49 

<0.50 · 
<1.0 
<1.0 

<0.50 
2.1 
<2.0 
<2.0 
6.1 

<1.0 
3.5 

<0.50 
<2.0 
5.7 
7.9 
<5.0 

•- USEPA data conversion for Gross Alpha/Beta results Is required, to ac:oount for uranium decay. The reported results are not Immediately comparable to the action level. 
J ~ Validator-detennined estimated value Page6of6 



TableS 
GPS Data for Water Sources Sampled 

Navajo Nation Water Sampling 
February 26 - March 7, 2008 

Water Source 10 Latitude Longitude 
10R-51B 36.075407898 -109.883681203 
10T-241A 36.390337299 -109.603629489 
12-16 Cove Spring_ 36.578386898 -109.209409378 
Project 12-4-12 36.681034631 -1 09.157398496 
12R-125 36.571629472 -109.103322674 
12T-520 36.776278658 -108.694402614 
14K-313 35.666196765 -108.568435298 
14T-586 35.661989026 -108.515490706 
15-B-2 35.725555115 -108.282647514 
15K-303 35.671239854 -108.478299966 
15T-560 35.736286920 -108.242226839 
16-2-23 35.498380979 -108.082753320 
16-3-4 35.620069281 -108.495377239 
16-6-7 35.490893452 -1 08.0336434n 
168-38 35.377146237 -107.919512018 
16K-528 35.576877888 -1 08.324667529 
16T-317 35.370509364 -1 08.088435810 
16T-334 35.646977639 -108.836331998 
16T-510 35.619354015 -108.622989515 
16T-513 35.613710582 -108.516926051 
16T-514 35.610339948 -108.449853397 
16T-519 35.523096696 -108.212656938 
16T-521 35.361122212 -107.928909993 
16T-552 35.354272766 -107.974978928 
16T-608 35.518732022 -1 08.638934806 
18K-301 35.657908677 -109.080214401 
Badger Spring 35.640644666 -111 .196347870 
3A-155 35.687219491 -111.102295587 
4T-518 36.094188406 -109.961733184 
5M-74 35.503076279 -111.239641514 
8K-433 36.947301971 -110.291551343 
8T-522 36.676215569 -110.400757792 
9T-550 36.874258589 -1 09.389786993 
9T-586 36.864218494 -109.310153357 
Annie Grey 35.624270543 -108.511092363 
Dry Spring 35.555646258 -111.187777951 
Echo Rock 35.528601925 -108.489650377 
Monument Pass 37.035391798 -110.116621459 
Paddock 35.701034395 -111.260302020 
Project 12-7-12 36.579014130 -109.225617578 
SITE #15 Cane Vall~ 37.082043930 -109.758797198 
SITE #16 Cane Vall~y 37.020070181 -109.84465407 4 
SITE #4 Cane Valley 36.926732093 -109.866289289 
SITE #6 Cane Valley 36.913930960 -1 09.869334563 
SITE #8 Cane Valley 36.881253010 -109.915107111 
SM Unknown 35.646433813 -109.108923919 
9K-216 36.843661093 -1 09.367598964 
Baby Rock Springs• 36.7758 -110.0113 
16T-589"' 35.36194 -108.03750 

*-Field collection of GPS location did not oocur. Coordinates were obtained from Google Earth ·aerial photo. 
- - Sufficient satellites unavailable for GPS data collection. Coordinates presented are the original NEPA-provlded coordinates. 
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Figure 1 
Overview of Sampled Water Source Locations 

Navajo Nation Water Source Sampling 
February 26 - March 7. 2008 

TOO: T05-09-07·11-0001 
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Flgure2 
Water Sources Sampled, Southwestern Area 

Navajo Nation Water Sampling 
February 28 - March 7, 2008 

TOO: T05-09-07-11.0001 
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Figure 3 
Water Sources Sampled, South-Central Area 

Navajo Nation Water Sampling 
February 26-M arch 7. 2008 

TOO: T05-09-07~11~001 
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Figure 4 
Water Sources Sampled. Southeastern Area 

Navajo Nation Water Sampling 
February 26 .. March 7. 2008 

Team 9 TDD: T05-09-07-11.0001 
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Rgure 5 
Water Sources Sampled, Central Area 

Navajo Nation Water Sampling 
February 26 - March 7, 2008 

TOO: T05-09-07·11..0001 
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Figure 6 
Water Sources Sampled, Northeastern Area 

Navajo Nation Water Sampling 
February 26 - March 7, 2008 

Team 9 TOO: TOS-09-07-11-0001 
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Figure 7 

Water Sources Sampled, Northam Area 
Navajo NatJon Water Sampling 
February 26 - March 7. 2008 

TOO; T05-09-07-11..0001 
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QUALITY ASSURANCE SAMPLING PLAN 
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ERS/START Emergency and Time Critical QASP 
Radiation Monitoring and Sampling 

EPA Emergency Response Section (ERS) 
and Superfund Technical Assessment and Response Team (START) 

Time-Critical 
Quality Assurance Sampling Plan 

For Radiation Assessment of 
Unregulated Drinking Water Sources 

Response Location: Navajo Radiation Assessment, TDD#: T05-09-07-11-0001 

Date: February 22, 2008 

Prepared by: Carl Palladino --------

Reviewed by: 
Howard Edwards, Team 9 

Clancy Tenley, U.S. EPA 
Associate Director, Tribal Program Office 

Eugenia McNaughton, U.S. EPA------­
Section Chief, Quality Assurance Office 

Deb Misra, Navajo EPA 
Director, Surface and Ground Water Protection Department 

Approved by: 

Harry L. Allen, U.S. EPA ---------

Date: 

Date: 

Date: 

Date: 

Date: 

Date: 

This sampling plan was prepared and delivered to the EPA Task Monitor: 

181 Prior to Sampling D Post Sampling (within one month of sampling) 

This emergency sampling plan is intended to be used in conjunction with the EPA's Region 9 
Emergency Response Section's Generic Data Quality Objectives (DQOs) for Time-Critical 
Evaluations. This sampling plan has been designed to assist field responders in their preparation for 
collecting, analyzing, shipping, storing and handling samples collected during a time-critical response. 
The use of this generic sampling plan will involve forethought and planning that should help direct the 
sampling and analytical work. It is meant to be used in the case of emergency responses or time-critical 
responses when sampling teams may not have the opportunity to write a more thorough sampling plan. 
Sampling teams should always reference standard quality procedures, standard operations procedures> 
standard methods for sampling and analytical guidance. 

Version: February 2008 -1 



ERS/START Emergency ud Time Critical QASP 
Radiation Mooitoring and Sampling 

The development of this generic plan will improve the documentation, communication, planning, and 
overall quality associated with the sampling and analysis by: 

1) encouraging field teams to consider their goals and objectives before the generation of 
environmental data, 

2) documenting predetermined information in a standardize format, 
3) increasing the communication between sampling personnel and decision makers, and 
4) detailing expectations and objective before samples are collected. 
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ERS/START Emergency and Time Critical QASP 
Radiation Monitoring and Sampling 

1.0 Introduction and Background. Describe tl1e site and specify the geographic 
boundaries for the site and any specific areas of concern. What is the problem, what 
precipitated the response, which agencies and other entities (e.g., contractors) are on site, 
who has taken the lead for the response and for environmental clean-up actions? 

Residences of the Nav~o Nation Reservation may be conswning water from unregulated groundwater 
and surface water sources that have been contaminated with naturally occurring radioactive materials 
(NORM) or technically enhanced naturally occurring radioactive materials (TENORM). As the water 
sources are unregulated, they are not subject to a regulatory compliance program to monitor water quality 
and test for contaminants. The drinking water is drawn from a tap, well, spring, pit, or tank. It is 
unknown if residences are consuming contaminated water from the unregulated sources. 

The main purpose of this assessment is to address community concerns related to water sources potentially 
contaminated with NORM or TENORM. Additionally, based on community concerns and at the request 
of Navajo Nation EPA, a full suite of stable metals and additional water parameters will be investigated. 
The U.S. EPA is partnering with Navajo Nation EPA in this effort. The U.S. EPA has agreed to conduct 
the sampling as a one-time event. Both agencies are jointly responsible for selecting water sources to be 
assessed, evaluating information collected during the assessments, and for disseminating the information 
using a variety of community involvement methods. Where a determination is made that a significant 
imminent threat exists, the data will be evaluated to identify sources that exceed federal primary and 
secondary maximwn contaminant levels to determine next steps. Where there is no significant imminent 
threat the data collected will be used for public education. The information will be given to those 
responsible for the operation of the water sources and residents using the sources on a case-by-case basis, 
as deemed appropriate by the Nav~o Nation EPA. The U.S. EPA will be responsible for the analysis of 
metals and radioactive parameters. The Navajo Tribal Utility Authority Laboratory (NTUA) will be 
responsible for the analysis of additional water parameters. 

Previously, 226 drinking water sources were sampled and analyzed in 1998 by the U.S. Anny Corps of 
Engineers (USACE 2000). Water sources sampled consisted predominately of wells. Thirty eight 
samples exceeded at least one EPA maximum contaminant level (MCL) for radionuclides. Navajo Nation 
EPA has identified approximately 50 additional water sources to be sampled and analyzed based on 
reports of human consumption. 

The assessment of unregulated drinking water sources is one phase of the Navajo Radiation Assessment 
project which also includes the assessment of homesite structures and yards and the assessment of 
abandoned uranium mines. 

The EPA's START contractor, the EPA's Region IX Regional Laboratory, and a commercial laboratory 
will assist with this investigation. The EPA's States, Tribes, and Site Assessment Section is the lead EPA 
section for the assessment. After the assessment data is collected the EPA •s Emergency Response Section 
will evaluate the data to determine whether there is an imminent and substantial threat to human health 
which could prompt further actions by the EPA under the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) authority. 

Ref: United States Anny Corps ofEngineers, lAG No. DW96955370-01-0, Data Quality Assurance 
Summary, Section 2, Field Operation Summary, Revision 3, December 2000 

Version: February 2008 -3 



ERS/START Emergency and Time Critical QASP 
Radiation Monitoring and Sampling 

2.0 Objec:tives. Brief statement on the general project objective. What is the overall goal or 
objective? Specific objectives are summarized in TableD in Section 3.5. 

The primary objective of this assessment is to verify previous analytical data and detennine whether 
residential unregulated drinking water sources are contaminated above MCLs for the analytes 
investigated. 
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2.1 Data Use Objectives. (How will the data be used?) 

Emergency and Time Critical QASP 
Radiation Monitoring and Sampling 

Radiation Monitoring Data 
Data from direct-reading instruments will be used: 

1) 

2) 

3) 

4) 

5) 

6) 

0 To be compared with established background radiation data. 

D To compare with site-specific action levels or risk-based action levels to detennine if 
acute or chronic health threats exist. 

D To assist with determining the area of impact due to a release. 

D To assist with determining whether radioactive materials have contaminated specific 
areas or movable objects. 

D To assist in the identification of the potential source of radiation. 

D Other objectives: 

Data from Collected Sample 
Analytical data for soil, water, air or other media samples, if generated. will be used: 

7) 181 To be compared with site-specific action levels or risk-based action levels (e.g. , EPA 
MCLs) to assist in determination if health threats exist. 

8) ~ Other objectives: Provide Navajo agencies and public with information regarding quality 
of unregulated water sources that residents, against the advice of Navajo Nation EPA. use for potable 

~ 

2.2 Objectives. (What are you proposing to do?) 

Radiation Measurement 
1) D Measurement to establish the presence or absence of radiation above site-specific action 

levels or risk-based action levels in the area of concern. (Initial assessment and post 
removal confinnation). 
OAirbome 

0 Static 
0 Activity 
ODoseRate 
0Dose 

0 Scanning 
0 Activity 
ODoseRate 

0Surface 

Version: February 2008 

D Static 
0 Activity 
ODoseRate 
DOose 

D Scanning 
0 Activity 
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2) 0 

3) 0 

4) 0 

S) 0 

0 Dose Rate 

Emergency and Time Critical QASP 
Radiation Monitoring and Sampling 

Measurement to determine the location of contamination within the area of concern. 
0 Airborne (area) 
0 Surface 

Activity screening to establish control points (exclusion, decontamination and support 
zones). 
OAirbome 

0 Static 
0 Scanning 

D Surface 
0 Static 
0 Scanning 

Activity screening to determine type of radiation. 
OAirbome 

0 Static 
0 Scanning 

0 Surface 

Other: 

0 Static 
D Scanning 

Sample Screening 
6) 0 Activity screening of samples for evaluation prior to definitive analysis. 
7) 0 Other: 

Sampling 
8) 0 

9) D 

to) D 

Surface soil sampling to estimate the lateral extent of contamination 
0 Over specific source area(s) or areas of concern 
0 Over the entire site 
0 Off-site 

Subsurface soil sampling to estimate the vertical extent of contamination 
0 Over specific source area(s) or areas of concern 
0 Over the entire site 
0 Off-site 

Air sampling to estimate airborne extent of contamination 
0 Over specific source area(s) or areas of concern 
0 Over the entire site 
0 Off-site 

Version: February 2008 -6 
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11) D 

12) 181 

13) I8J 

14) 0 

15) D 

16) 0 

Emer&enc:y and Time Critical QASP 
Radiation Monitoring and Sampling 

Wipe sampling to estimate removable extent of contamination 
0 Over specific source area(s) or areas of concern 
0 Over the entire site 
D Off-site 

Groundwater sampling to estimate extent of contamination 
IZI Over specific source area(s) or areas of concern 
D Over the entire site 
0 Off-site 

Surface water sampling to estimate extent of contamination 
181 Over specific source area(s) or areas of concern 
D Over the entire site 
D Off-site 

In-situ surface sampling to estimate extent of contamination 
D Over specific source arca(s) or areas of concern 
D Over the entire site 
0 Off-site 

In-situ airborne sampling to estimate extent of contamination 
0 Over specific source area(s) or areas of concern 
D Over the entire site 
D Off-site 

Other: 

Version: February 2008 -7 



2.3 Matrices 

D Airborne (area) Monitoring 
0 In-situ measurement 

o Surface soil 
o Subsurface soil 

Emergency and Time CritlcaJ QASP 
Radiation Monitoring and Sampling 

o Other (specify): floor, wall, and ceiling surface dose rate, area dose rate, and floor 
activity 

0 Surface soil 
0 Sub-surface soil 

Depth(s): 
0 Wipe (removable contamination) 
D Radon-222 
0 Particulates in air 
[8J Water 

Surface water 
Groundwater 
Tanks or other containers 

a Wastewater 
0 Containerized waste 

a Solid 
o Liquid 

D Other: 

2.4 Data Type 

In general, data type and data needs should be decided prior to data generation. The data can be 
generally divided into three categories: definitive methodology data (referr~d to as definitive data for 
brevity and generally generated using standardize methods), non-definitive methodology data (also 
ref.erred to as screening data) and screening data with at least 10% definitive data confirmation (referred 
to as collaborative data). The generation of definitive data is preferable, however in emergency and time 
critical situations where definitive data is not available, non-definitive data should be generated. Note 
that the data type is not an indicator of precision, accmacy or documentation of completeness or quality! 
Reported data should be verified (by a party other than the laboratory) as meeting specific quality 

control and data category requirements by following a verification or validation procedure. Refer to the 
START or ERS Quality Assurance Plans for specific quality parameters and requirements. 

Check appropriate box( es): 

For radiation monitoring data generated during the assessment and removal, 

0 Time-Critical Screening Quality Data will be generated The data by itself may not be 
verifiable. The data will be reported for evaluation to make a decisions. 

For sampling data generated during the assessment and removal, 

Version: February 2008 - 8 
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1 0 

2a 0 

2b D 

3a D 

3b 0 

3c 

Emergency and Time Critical QASP 
Radiation Monitoring and Sampling 

Time-Critical Screeping Quality Data will be generated. The data by itself may not be 
verifiable. Due to the time critical situation, the data must be reported and may be 
used to make decisions. 

Time-Critical Collaborative Data will be generated (screening data with at least 10 
percent defmitive data). Data using non-definitive analytical methodologies will be 
generated. Due to the time critical situation, the data must be reported and may be 
used to make decisions prior to generation of definitive data. The screening data by 
itself may not be verifiable. Screening data will be evaluated and reported with definitive 
data at a later time. 

Collaborative Data Sets will be generated (screening data with 10 percent definitive 
data). Data using non-definitive analytical methodologies will be generated. Data will 
not be reported until it is evaluated against dermitive data. 

Time-Critical Definitive Data Sets will be generated without validation. The sampling 
and analysis must be done on an emergency basis. Due to the time critical situation, the 
preliminarily data must be reported and used for comparison without validation. 
Analytical data packages will be required. However, since the data was not used or 
intended for decision making, validation of the data package will not be performed. 
(Document generic DQO deviation in Section 4.4) 

Time-Critical Defmitiye Data Sets will be generated with validation. The sampling 
must be done on an emergency basis. Due to the time critical situation, preliminary 
data must be reported and may be used to make decisions without validation. The 
generated analytical documentation packages will be reviewed and validated. 
Qualified data will be reported after validation. 

Definitive Data Sets will be generated with third-party validation. Full documentation 
will be required. Analytical data packages will be reviewed and validated prior to 
reporting. 

Version: February 2008 - 9 



ERS/START Emergency and Time Critical QASP 
Radiation Monitoring and Samplin.g 

2.5 Contaminants of Concern 

The radiation parameters of concern, proposed analytical method or Field Operating Procedure (FOP), 
proposed action levels and available reporting limit are summarized in Table A~ 1. Metals of concern 
are summarized in Table A~2. If other analytes of concern exist, they should be addressed in a separate 
QASP. . 

TableA~l 

RadU.tion of Concern 

Radiation Type Proposed Monitoring Proposed Available 

( ebeek aU that apply) Method Aetio• Level Reportiag Umit 

0 Alpha Particles 

D Beta Particles 

0 GammaRays 

0 Neutrons 

0 Radionuclide Gamma Spectroscopy Qualitative Qualitative 
Identification 

Radionudides of Concern 

Radionuclide Proposed Analytleal Proposed Available 

(list all of eoncern_l Method Action Level Reporting Limit 

~ Gross alpha EPA Method 900.0 or 
equivalent · 15 pCi/I.P1 1.0 pCi/L 

181 Gross beta and photon EPA Method 900.0 or 
4 mrem/yeaP1 

radioactivity equivalent 1.0 pCi/L 

181 Radiwn-226 EPA Method 903.1 or s pCi/L(3) 1.0 pCi/L 
equivalent 

181 Radium-228 EPA Method 904.0 or 
5 pCi!I.P1 1.0 pCi/L 

equivalent 

181 Uranium, total EPA Method 200.8 30 Jlg/L 1.0 Jlg/L 

Other Data Collection GPS Visual Interviews Magnetometer 

Version: February 2008 
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ERS/START 

Activity (non-radiological) 
(circle all that apply) 

Emergency and Time Critical QASP 
Radiation Monitoring and Sampling 

Other Geophysical Modeling File Search 

Water quality parameters (pH tempera~ 
Depth to wate~ 
fhotograpb_ o(water source 

Add additional pages if necessary. 
Key: 
(I) Includes ra.dium-226 but excludes uranium and radon. 
(2) For man-made radionuclides; annual dose equivalent to the total body or any internal organ. 
(3) Action level of5 pCi/L is for combined radium-226 and radium-228. 

Metal 

(cbeck all tbat apply) 

181 Target Analyte List Metals 
+Uranium 

Other Data Collection Activity 
(non-radiological) 

(circle all that apply) 

Version: February 2008 

TableA-2 
Metals of Concern 

Proposed Monitoring 
Metbod 

Proposed 
Action Level 

EPA 200.8 by ICP/MS 

EPA 200.7 by ICP 

EPA 245.1 by CV ASS 

Attached 

GPS Visual Interviews 

Available 
Reporting Limit 

Attached 

Magnetometer 

Other Geophysical Modeling Photography File Search 

11 



ERS/START Emergency and Time Critical QASP 
Radiation Monitoring and Sampling 

3.0 Approach and Sampling Methodologies 

3.1 Sampling Approach 

Monitoring approach that is to be used with monitoring instruments (select approach): 

1) 

2) 

3) 

4) 

5) 

6) 

7) 

8) 

' 

0 Due to the Jack of site information the approach will be determined in the field based on 
professional judgment of START. 

0 Due to the lack of site information the approach will be determined in the field based on 
professional judgment ofUSEPA. 

0 Due to the lack of site information the approach will be determined in the field based on 
professional judgment of local regulator. 

D Judgmental (Biased) 

D Random 

D Systematic- Non Search 

D Transects 

0 Search-Grid (Systematic planning using tools like Visual Sample Plan or DQO-PRO) 

If a search-grid, specify grid type (circle one): Not Applicable Square Triangle Rectangle 

Size of contamination hot-spot to be detected: 

Shape of hot-spot (circle one): Circle Elliptical Elongated-Elliptical 

Required Grid Spacing: 

Acceptable probability of missing hot-spot (circle one): 5% 10% 20% 40% 

9 D MARSSIM Final Status Survey (Documented in an attached document) 

Version: February 2008 
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Sampling approach that is to be used to select samples (select approach): 

1 0 High biased with radiation sampling instruments 

2 0 Low biased with radiation sampling instruments 

3 D Random 

4 D Systematic-- Non Search 

5 0 Transects 

6 D Search-Grid 

7 IZJ Judgmental (Biased) 

If a search-grid, specify grid type (circle one): Not applicabl Square Triangle Rectangle 

Indicate the size of contamination hot-spot to be detected: 

Indicate the shape ofhot-spot (circle one): Circle Elliptical Elongated-Elliptical 

Indicate the required Grid Spacing: 

Indicate the acceptable probability of missing hot-spot (circle one): 

5% 10% 20% 40% 

7 0 MARSSIM Final Status Survey (Documented in an attached document) 

Version: February 2008 
13 
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3.2 Field Analysis Equipment 

Emergenty ud Time Critical QASP 
Radiation Monitoring and Sampling 

Fieldanal · · · · din Table B-1 - - - --- -~-- ---- -- --- - - - -----· - -~---- ------ -------- -----· ---- -
Table B-l 

Field Analytical Equipaent 

Monitoring Eqaipment Specify the radiation Meter range Probe 
monitoring instrument to be used. Select the 
appropriate boxes. 

0 Ludlum Model 19 Micro R Meter, (Gamma) 0-5000 J1Rihour IDtcgrated with Meter 

0 Ludlum Model3-97 {Gamma) 
0-3000 J1Rihour lntegrated with Meter 

0 Ludlum Model 44-38 Beta and Gamma 0-3000 ~Rihour Integrated with Meter_ 

0-200 11Rlhour 0 Extemal. gamma/beta energy compensating 
Geiger-Mueller 

lJ Ludlum Model2241-2 Ratemeter 
0.0 cpm-999 

D Pancake Probe Ludlum Model44-9 

kcpm or 0 Alpha Scintillatior Ludlum Model 43-90 

0.1-999 llR/hour 0 Beta Scintillatior Ludlum Model 44-116 

0 Gamma Ludlum Model44-10 

0 Gamma Ludlum Model44-20 

0 Ludlum Model 2221 R.atemeter/Scaler D Alpha Scintillatior Ludlum Model 43-90 

0 Beta Scintillatior Ludlum Model 44-116 

0 Gamma Ludlum Modei44-I 0 

D Ludlum Model 192 Micro R Meter (Gamma) 
0-5000 J1Rihour Integrated with Meter 

0 Bicron Surveyor M Ratemeter Ocpm-1,000 0 Pancalce Probe PGM 
kcpm 0 Scintillator G I 

0 BNC SAM 935 Gamma Spectrometer 0.01-99 J.LR/hour Spectrometer lnteped with Meter 

0 Eberline R020 Ion Chamber {Beta and Gamma) 
0-SORJhour Integrated with Meter 

0 Bicron Model2221 Portable Scaler Ratemeter 50-SOOOk cpm 0 Gamma Ludlwn Mode144-I 0 

0 Alpha Scintillator Ludlum Modcl43-90 

0 Beta Ludlum Model44-116 

0 SAIC Exploranium OR-130 mini-SPEC (gamma 0- 6S,S3S cps Spectrometer Integrated with Meter 

spectrometer 1 J.LRlhour-
--------- --- -- - -------- --·· ----- ---··-·· ------- - - - - - -

Version: February 2008 
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0 Canberra AN/UDR-14 Mini-Radiac Monitor (gamma 
dosimeter) 

0 LudJum Model 15 (gamma. beta, neutrons) 

0 LudJum Model3030 (alpha/beta counter) 

D Ludlum Model 78 Stretch Scope (gamma) 

0 Ludlum Model239-IF Floor Monitor (alpha and beta) 

D Other: 

D Other: 

0 Other: 

Monitoring Equipment Specify the Non-
radiation monitoring instrument to be used. 
Select the appropriate boxes. 
D X-Ray Fluorescence (XR.F) Device [for metals] 

0 X-Ray Fluorescence (XRF) Device (for metals] 

~ Other: Water quality meter 

181 Other: Water level meter 

D Other: 

D Other: 

STANDARD 

0Metals 

Version: February 2008 

SmR/hour 

Emergency and Time Critical QASP 
Radiation Monitoring and Sampling 

Integrated with dosimeter 

D Neutrons Ludlum Model 42-9BF 
0 Gamma/beta Ludlum Model44-7 

Non Radiation Detection Analytical Equipment 
Make Model Amount 

Innov-X 

0Metals 

YSI To be determined 

Solinst To be determined 

Check Standard for Analytical IJutruments 

Type Model Amount 
NIST SRM2709 

SRM2710 
SRM27ll 

Silicon Dioxide Blank 
--
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D Metals 

0 Alpha radioisotope Check Source 

0 Beta radioisotope Check Source 

0 Gamma radioisotope Check Source 

0 Other: 

0 Other: 
-- - - ---

Version: February 2008 
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3.3 Field Sampling Equipment 
Field equipment requirements are summarized in Table B-2. 

TableB-2 
Field Sampling and Dec:ontamination Equipment 

Analyses and Sampling Equipment Dedicated Decootamination Resource/ 

All 

All 

3.4 

3.4.1 

Matrix or Reusable Solution Contractor 

Pre-existing monitoring well 
N/A Not required 

Not 
pump Applicable 

Polypropylene bailer with 
filament line, or 500 ml-1 L 

Dedicated Not required START 
polypropylene sampling 
container 

Field Methods and Procedures 

Sample/Measurement Locations. 
Sample locations and location name are summarized in Table K. Thirty eight locations were 
previously sampled and had at least one contaminant above the MCL. An additional 
approximately 40 locations were added at the request of the Navajo Nation EPA. Therefore, 76 
or more samples will be collected with up to 8 duplicates samples to be selected at random in the 
field depending on the ease of sample collection. Due to years of drought conditions and season 
weather activity, some sources may not be able to be sampled. 

Background Measurements 
Background samples are not required since attribution is not within the scope of the assessment. 

Groundwater Sampling 
Groundwater samples will be collected in accordance with the EPA's Emergency Response 
Team•(ERT) standard operating procedure (SOP) number 2007, Groundwater Well Sampling. If 
possible, the depth from the top of the well casing to the water level will be measured in 
accordance with ERT's SOP number 2043, Manual Water Level Measurements. These SOPs 
will be followed if appropriate and possible. Each location will be assessed to determine the 
most appropriate method to collect a representative sample. The method of sample collection 
will be documented in the field logbook. 

Version: February 2008 17 



ERS/START Emergency and Time Critical QASP 
Radiation Monitoring and Sampling 

Groundwater sample access points are expected to be variable in type. Some may have pumps 
(wind-, electric-, or hand-powered), some may have taps (spigots), and some may need to be 
bailed. The preferred sampling method at each grom1dwater sampling location will be to collect 
the water in the same manner that the typical water source user obtains the water. Therefore. 
water sources will not be purged prior to sampling. When feasible, water temperature and pH 
readings will be obtained at the sampling location. Due to the season and high elevations of 
some of the sampling locations, some water sampling locations may be iced over. If no liquid 
water component can be obtained (e.g., by breaking away covering ice), the sample cannot be 
collected. 

Surface Water Sampling 
Surface water samples will be collected in accordance with ERT's SOP number 2013, Surface 
Water Sampling. Each location will be assessed to determine the most appropriate method to 
collect a representative sample. The method of sample collection will be documented in the field 
logbook. 

Container Sampling 
Container samples will be collected in accordance with ERT's SOP number 2010, Tank 
Sampling. Each location will be assessed to detennine the most appropriate method to collect a 
representative sample. The method of sample collection will be documented in the field 
logbook. 

3.4.2 Sample Labeling and Documentation 

Sample Jar Labels 
Sample labels will clearly identify the particular sample and should include the following: 

l. Site name 
2. Time and date samples were taken 
3. Sample preservation 
4. Analysis requested 
5. Sample location and/or identification number 

Sample labels will be securely affixed to the sample container. 

Chain of Custody Record 
A chain of custody record will be maintained from the time the sample is taken to its final deposition. 
Every transfer of custody must be noted and signed for, and a copy of this record kept by each 
individual who has signed. When samples (or groups of samples) are not under direct control of the 
individual responsible for them, they must be stored in a secured container sealed with a custody seal. 
The chain of custody record should include (at m;nimum) the following: 

1. Sample identification number 
2. Sample information 
3. Sample location 
4. Sample date and time 
5. Names(s) and signature(s) of sampler(s) 
6. Signature(s) of any individual(s) with control over samples 
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Custody Seals 

Emergency and Time Critical QASP 
RadU.tion Monitoring and Sampling 

Custody seals demonstrate that a sample container has not been tampered with or opened. The 
individual in possession of the sample(s) will sign and date the seal, affixing it in such a manner that the 
container cannot be opened without breaking the seal. The name of this individual, along with a 
description of the samples packaging, should be noted in the field book. 

All sample documents will be completed legibly in ink. Any corrections or revisions will be made by 
lining through the incorrect entry and by initialing the error. These include the logbooks, the chain of 
custody forms, this field QASP and any other tracking forms. 

Field Lo~book 
The field logbook is essentially a descriptive notebook detailing site activities and observations so that 
an accurate account of field procedures can be reconstructed in the writer's absence. All entries will be 
dated and signed by the individuals making the entries and will include the following: 

I . Site name and project number 
2. Names of sampling personnel 
3. Dates and times of all entries (military time preferred) 
4. Descriptions of all site activities, especially sampling start and ending times. Include site 

entry and exit times 
5. Noteworthy events and discussions 
6. Weather conditions 
7. Site observations 
8. Identification and description of samples, sampling method, and locations 
9. Conditions that may influence radiation measurements (objects, geometry, source 

material) 
I 0. Subcontractor information and names of on-site personnel 
11. Date and time of sample collections, along with chain of custody information 
12. Record of photographs 
13. Site sketches 
14. Exact times of various activities and occurrences related to sampling 
15. Deviations from standard procedures or methods and the rational for the deviations. 
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3.4.3 Sample Containers and Preservatives 
Containers and preservatives are summarized in Table C. 

3.5 Analytical Methods and Procedures 

Emergency and Time Critical QASP 
Radiation Monitoring and Sampling 

The analytical methods per sample and sample location are presented in Table D. General field 
QC considerations and requirements are presented in Table E. 

Table C 

Containers and Prnervattves 

Water Samples 

Analyses Laboratory Container Type Preservation Holding Time 

(per sample) Method 

Gross alpha/beta, EPA Method 900.0 Three 1-liter HOPE 
GEL (A total of 4 liters 

pH<2.0HNOs 180 days 
Laboratories forMSIMSO 

Ra-2261228, EPA Method 903.11904.0 sample) pH<2.0HNOa 180days 

TAL Metals+ Uranium EPA Methods U.S. EPA One 500-ml HOPE pH< 2.0 HNOs 
200.7, 200.8, 245.1 Region9 180 days 

Laboratory (1000 mlfor 4 .:t 2 degrees 14 days mercury MSIMSD) Celsius 

One 12>ml HOPE 

Nitrate/Nitrite, EPA 300.0 (No additional 4±2 degrees 48 hours 
volume required for Celsius 
QC) 

Alkalinity, SM 2320 B 
Calcium SM 350Q..Ca 0 
Chloride EPA 300.0 
Corrosiv!ty SM 2330 B NTUA 
Fluoride EPA 300.0 Laboratory 

Total Hardness SM 2340 C One 1-L HOPE 
Magnesium SM 3500-Mg E (No additional 4±2degrees 14-28 days 

pH SM 4500-H B volume required for Celsius Except pH: ASAP 
Potassium SM 3111 B QC) 
Sodium SM 3111 B 
Sulfate EPA 300.0 
Total Dissolved Solids SM 2540 C 
Turbidity SM 2130 B 
OrthoPhosphate EPA 300.0 
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TableD 
Sample Locations and Data Objective Summary 

Sampling Locations and Identifiers should correspond to location indicated on Figure A 

Sample Analytical Metbod Data Use Objective(s) 
Locations Sample Identifiers Refer to Table A-1 Refer to Section 2.1 

and/or A-2 

The following code will be All as indicated in Table 7 

All used for identifiers: A-1 andA-2 
DW##XX 
DW = drinking water 
## = number of sample 
location (see Table K) 
X = letter designlllion for type 
of water source as follows: 
W=Well 

S= Spring 
H=Handpump 
T=Trough 
P=Pond 
ST = Stock tank 

S=Stream 

FB =Field blank 
---- -····- - - ------····- - - -··-··--- -- -- ---- - - - - -

21 
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Section 2.4 
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3.6 Quality Assurance and Quality Control 
QA/QC considerations and requirements for field·use of radiation monitoring instruments are 

presente d . T bl E I m a e - . 
Table E-1 

Quality Control Samples and Data Quality Indicator Goals 
Data Quality ladies tor 

Site specific Comments 
QC orQC Sample Number/Frequency Goals & Evaluation 

Criteria 

FIELD RADIATION 

MONITORING SPECIFIED QA/QC 

Battery Check At least once per day Battl!ry must have sufficient 
charge (see operating manual Not Applicable 
for minimum volllge 
requirements for some meters). 
Check sbould be documented. · 

Background Check At. least one set of measurements per day should BackgroiiDd ralcs should be 
Not Applicable be collected from an area believed to be documented. Documented 

unaJJected by source contamination. detectioas should be at least 2 
BackgroiDid may have to be dctennined off..silc. times bracqroiiDd. 

Field Duplicates or Replicalcs Occas.ionally recheck a monitored area to <3SRPD% Not Applicable 
detamine if lillY varillllce is noted. 

Reference Souroe Check Check in morning or before first use, mid-day, <3SRPD% 
and end of day for each day of use. If instrument Not Applicable 

is used oa consecutive days then subsequent 
morning checks c1111 be eliminated. 

FIELD SAMPLE RADIATION 

MONITORING SPECIFIED QA/QC 

Battery Check At least once per day Battery must have sufficient 
Not Applicable charge. Check should be 

doclllllCIIIcd 

Background At least one set of reading per day should be Background rates should bet 
Not Applicable collected from 1111 area beli.,yod to be unaffected documented. Documeoted 

by source contamination. Background m.y have detectioas should be at least 2 
to be detmnined off-site times background. 

Bl~l~Pc Check a sample of standard that is documented to 
Blank sample rates should be be non-detect .,yery 20 samples. 
doCU~Denlcd. Doc:wncnted Not Applicable 

detections should be at 
background. 

Field Duplicates or Replicates Recheck at evety I 0 samples. <3SRPD% 
Not Applicable 

Refi:rence Source At least olle set of source reading per day should < 3S RPD% (Comment B.S.: A 
Not Applicable 

be documented. comment received iDdicalcd this 
may be "a little sloppy." J.s this 
the best a lab can do?] 

1 SDG ... Sample Delivery Group (Maximum 20 samples) 
1 RPD "" Relative Percent Difference 
3 %R "" Percent Recovery 

22 
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al fi ld G ener e r d analyf cal QA/QC sampmgan I 'd d const erattons an ts requtremen ted. T bl E are presen m a e -
2. 

Table E-2 
Quality Control Samples and Data Quality Indicator Goals 

Data Quality Indicator 
~oals & Evaluation 

QCSample N um ber!Freq uency Criteria 

FIELD SPECIFIED QAJQC 

Baeqroaad or refereace location At least one sample should be collected A contaminated sample should 
uUJple ftom an area believed to be unaffected by be at least two times 
Air: up-wind. source contamination. background. 
Surf'ac:e soil: up-slope. 
Surface water: upstream. 
Ground water: up-gradient. 

Field Blanks I per SDG~. per matrix, per method A contaminated sample should 
Required for water. be at least two times the blank. 

Equipmuc Blaalcs I per SOO, per matrix. per method Source samples should be at 

Required only whea the use of least two times tile blank. 

decontaminated non-dedicated 
equipment is involved. 

Ficici Duplicates or Replicates I per SDG, per matrix, per method Water • 25% R.P[j 

Required u needed by sampling 
objectives. The procedure for Soil - 35% RPOZ 

collectiAg the duplicate samples can 
Otber - JS% R.P{j& !JUtly affect the reproducibility. 

Performance Standards I per project. per matrix. per method (If 75 ·125%R' 
requ~ by project) 

SELECTED LABORATORY QAJAC 

Method Blank I per SDG, per matrix, per method 

Matrix Spike I per SDG, per matrix, per method on field 
designated sample. 

Matrix Spike Duplicate or l per SDO, per matrix, per method on field 
Replicate designated sample. 

Second Source Reference I per SDG, per matrilt, per method 
Standards 

lntenlll Standards All samples 

Laboratory Control Standards I per SDG, per matrix, per method 

1 SDG = Sample Delivery Group (Maximum 20 samples) 
2 RPD = Relative Percent Difference 
3 o/.R = Percent Recovery 

Version: February 2008 

Standards and samples should 
be at least 3 times the blank. 

75-125 %R 

:520 RPD for ~ais 

75 ·125 o/oR 

S0-200%R 

7S·125%R 

23 

*MANDATORY* 
Site specific Comments 

Not required 

Field blanks will be prepared for eacl1 SDO 
shipped Ill each laboratory. Field blanks will 
be prepared from store-bought distilled 
water. 

Notrequ~ 

10% duplicates 

Not required 

Mandatory. 

Dcsipate sample on COC. 

DesiJllatc sample on COC. 

lfavailable. 

All OC/MS and some OC analyses only. 

Per method for organic aaalyses. 
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4.0 Project Organization and Responsibilities 

4.1 Schedule of Sampling Activities 
Sampling activities are summarized in Table F. 

TableF 

Emergency and Time Critical QASP 
Radiation Monitoring and Sampling 

Proposed Schedule of Work For Sampling Activities 

Activity . . StartDate End Date 

Collection of drinking water samples February 2008 . March2008 

Data validation April2008 April2008 

Draft Report May2008 May2008 

Final Report June2008 June 2008 

Resultant data will be validated by a contracted service experienced in the validation of radioactivity 
data. 

4.l Project Laboratories 

Laboratories used for this project are summarized in Table G .. 

Lab Name/ Location 

EPA Region 9 laboratory, Richmond, CA 

Ship to: 
Richard Bauer 
U.S. EPA Region 9 Laboratory 
1337 South 45th Street. Bldg 201 
Richmond, CA 94804 
(510) 412-2312 

GEL Laboratories, Charleston, SC 
Ship to: 
Jake Crook 
Project Manager 
GEL Laboratories, LLC 
2040 Savage Road 
Charleston. SC (USA) 29407 
Direct 843.769.7390 
Main: 843.556.8171 
Fax: 843.766.1178 
E-mail: ihc@geLcom 

Version: February 2008 

TableG 
Laboratories 

Methods 

EPA Methods 200.7, 200.8, 245.1 

EPA Methods 900.0, 903.1 , and 904.0 
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Navajo Tribal Utility Authority Laboratory, Ft. 
Defiance, AZ 
Ship to: 
NTUA Central Warehouse 
Highway Route 12 
Fort Defiance, AZ 86504 
928-729-e220 

Version: February 2008 
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SM 2130 B, 2320 B, 2330 B, 2340-C, 2540 C, 
3111B, 3500-Ca D, 3500-Mg E, 4500-H-B, EPA 
300.0 

25 
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4.3 Project Personnel and Responsibilities 

Personnel and responsibilities are swnmarized in Table H. 

TableD 
Sample Team(s) Personnel 

Personnel (Agency) Responsibility 

Harry Allen, EPA Site Assessment Task Monitor 

Carl Palladino, START Project Manager 

Howard Edwards, START Quality Assurance Officer 

Nicole Testa, START Field Monitoring and Sampling 

Mike Schwennes~ START Team Leader 

4.4 Modification or Additions to the Generic Data Quality Objective for Emergency and Time Critical 
Sampling 

Review the generic DQO to verify that the actual project objectives were similar to generic DQO! Project 
specific modification to the generic DQO statements for this are summarized in Table L Also indicate which 
DQO step corresponds to the addition or modification. 

Table I 
DQO Modifications and Additions 

Additions or Modifications to the Generic DQO Output Statements DQOStep 

Table J 
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. 

Reporting Limits, Action Levels, and Quality Control Limits 

i Analysis Analyte 
Action Level Quantitation Duplicate Matrix Matrix Spike 

BS (mg!L) Limit (mg/L) RPD Spike RPD 

Alkalinity by 2320 Hydroxide Alkalinity Not Available 10 20 NA NA 85-115 
t 

Alkalinity by 2320 Carbonate Alkalinity Not Available 10 20 NA NA 85-115 

L Alkalinity by 2320 Bicarbonate Alkalinity Not Available 10 20 NA NA 85-115 
Alkalinity by 2320 Total Alkalinity Not Available 10 20 NA NA 85-115 

r Anions by 300.0 Fluoride 4 0.10 NA 80-120 20 90-110 

... Anions by 300.0 Chloride 250 1.0 NA 80-120 20 90-110 
Anions by 300.0 Nitrite as N 1 0.10 NA 80-120 20 90-110 

[ Anions by 300.0 Nitrate as N 10 O.lO NA 80-120 . 20 90-110 
Anions by 300.0 o-Phosphate, as P Not Available 1.0 NA 80-120 20 90-110 
Anions by 300.0 Sulfate 250 (s) 0.50 NA 80-120 20 90-110 

[ Mercwy by 245.1 Mercury 0.002 0.030 NA 70-130 20 85-115 
Metals by 200.7 Boron Not Available 100 NA 70-130 20 85-115 
Metals by 200.7 Calcium Not Available 100 NA 70-130 20 85-115 

~ 
Metals by 200.7 Iron 0.3 (s} 100 NA 70-130 20 85-115 
Metals by 200.7 Magnesium Not Available 500 NA 70-130 20 85-115 
Metals by 200.7 Potassium Not Available 2000 NA 70-130 20 85-115 

~ 
Metals by 200.7 Silica (Si02) Not Available 500 NA 70-130 20 85-115 
Metals by 200.7 Sodium Not Available 500 NA 70-130 20 85-115 
Metals by 200.8 Aluminum 0.05 (s) 20 NA 70-130 20 85-115 

J 
Metals by 200.8 Antimony 0.006 1.0 NA 70-130 20 85-115 
Metals by 200.8 Arsenic 0.010 1.0 NA 70-130 20 85-ll5 
Metals by 200.8 Barium 2 1.0 NA 70-130 20 85-115 

J 
Metals by 200.8 Beryllium 0.004 0.50 NA 70-130 20 85-115 
Metals by 200.8 Cadmium 0.005 1.0 NA 70-130 20 85-115 
Metals by 200.8 Chromium 0.10 1.0 NA 70-130 20 85-115 
Metals lJ)'_ 200.8 Cobalt Not Available 0.50 NA 70-130 20 85-115 

~ Metals by 200.8 Copper 1.3 (s} 2.0 NA 70-130 20 85-115 
Metals by 200.8 Lead 0.015 2.0 NA 70-130 20 85-115 
Metals by 200.8 Manganese 0.05 (s) 2.0 NA 70-130 20 85-115 

~ Metals by 200.8 Molybdenum Not Available 0.50 NA 70-130 20 85-115 
Metals by 200.8 Nickel Not Available 1.0 NA 70-130 20 85-115 
Metals by 200.8 Selenium 0.05 1.0 NA 70-130 20 85-115 

J Metals by 200.8 Silver 0.10 (s) 0.50 NA 70-130 20 85-115 
Metals by 200.8 Thallium 0.002 0.002 NA 70-130 20 85-115 
Metals by 200.8 Uranium 30 0.50 NA 70-130 20 85-115 

J Metals by 200.8 Vanadium Not Available 4.0 NA 70-130 20 85-115 
Metals by 200.8 Zinc 5 (s} 5.0 NA 70-130 20 85-llS 
Solids, Total 

Total Dissolved Solids 250 (s) 20 5 NA NA 85-115 

0 
Dissolved 

Key: RPD =relative percent difference; mg/L = milligrams per liter; NA =Not Applicable 
(s) =National Secondary Drinking Water Regulation not enforceable and not an action limit for this assessment 

D 

0 
n 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Velldaton 

DATA VALIDATION SUMMARY 

The data review w.a c:Onducad in accordance with the TIJiie.Critical Quality Asaurance 
Sampling Plan (QASP) for Radiation Auenment of Unregulated Drinking Water Sources 
(February 2008) and ualna guidance from the Science Applications lntematlonal 
Corporation (SAIC), Labomtory' Data Validation Guidelines For Evaluating Radionucllde 
Analyaea, Revlelon 06, June 2000 (SAIC Document Number 143-ARCS..OO.OI) and 
evaluation of laboratory crllaria, as applicable. 

Indicate with a YES or NO whether each 1fllrn Ia acceptable without qualllcetion: 

1 Holding nmes Yes 

2 Initial and Continuing C811bratlona Not provided 

3 Laboratory Control Sample Y• 
4 Matrix Spike No 

5 Blanks and Background Samples No 
8 Chemical Recowry Yes 
7 Dupllc• Analyaes No 

8 Analyte Quantftatlon Yes ., Overall Au-ment of Data Y• 
10 Documentation of Laboratory Comtctlw Action Yes 

Commenta: 

. The time listed for sample DW-18T317 waa 10:49 on the sample containerand 10:43 on the 
chaJn..of-a..tody {COC). The time Usted b' sample DW-16T552 was 11:25 on the sanp'le 
container and 11:21 on the coc. 1he aamplel were logged in per the COC. 

; 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Valldalon · 

1. HOLDING nMES 

:I 

0 
0 
0 
0 

-u.X _ AcceptUie 
__ Acceptable with qualltlcatlon 0 
-- Unacceptable 

Sall)plea went utracted and analyud within raqulred holding .._.except a notad 0 
under Commentl. In addllon, no pmblams war* ldantltlad with NganiiiO ample 
preservation or cuatDdy unl- speclfiad. For those samples ••lyzed outside holding 
time requl,....., the detacted results have been quallftad u eslmatad (J). and the 

0 nandetectad .-ultl have bien qualified either as edmated (W) or rejectad (R) based on 
. the ravtewara Juctament. 

0 
Co111111811t8: [1 
Nonet U 

r 

2. INIT1AL AND CONnNUING CALIBRATION VERIFICAnON. 0 
NA Acceptable 
NA Acceptable with qualification 0 
NA Unacceptable 

The laboratory p.rovlded the 1• tlow proportiOIUII counter chacb. Howwer, the energy o 
calibration and clateator efficiency calibration were not prvvlcled In lhe data package and 
therefore, the caDbratlons could not be verified. · 

~-= 0 None 
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ANALYTICAL DATA REVIEW SUMMARY 
ner 2 Validation 

REVIEW AND APPROVAL: 

O.ReMwer: ~~ Technical QARev~;. 
Project Manager:_ _ · 

SAIIPLE.IDEtmFICATION: 

8nlpleNo. S.plei.D. 

1 DW-18T610 203735001 

2 DW-161'513 203736002 

3 DW-16T514 203736003 
4 DW-181<528 203735004 

5 DW-1~10 203735005 

8 DW-161'608 203735008 
7 OW-ECHO ROC1< 203736007 

8 DW-18838 203736008 
g DW-181'621 20373!KJOO 

10 DW-1~ 203735010 

11 DW-181317 2037S6011 

12 DW-16T662 203736012 

13 DW-181519 203736013 

14 DW-FB-022708 203735014 

16 

.18 . 

17 

18 

19 

20 

·om: 'IF f,ffor 
Date: tiiltf IF Data: ___ _ 

Labcnlory LD. 

.. 
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Checkllat Code: 

.ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Valkldan 

DATA PACKAGE COMPLETENESS CHECKUST: 

-"""~~- lnctudecl: no problema 
-~·~ Included: pmbtema no1lld In raview 
-~0~ Not Included and/or Not Available 

NR Not Required 
Rl Prwldad As Re.ubmlulon 

~- N..,..tlve: 
-~x=---eae ~arratlve prasent 

Qualif;y Control Summary Pllckage: 
_ ..... x~ Data Summary ...... 

0 lnllal and Contnulng calibration ntSUHs 
_-,~~x~ Preparation Blank resultl 
--·~ Matrix Splwi8COY8ries 
- ..... ·- Matrix Dupllcaflt .. ults 
_ _.Xr.:...- t..boratory Control Sample Ncovett• 

Raw QC Data Package Section 
_-,~~x~ Chaih-of~ Record8 
_-,~~x~ P .. paratlon Log 
_....;Xr.:...- Anllyala Run Log 
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ANAL YnCAL DATA REVIEW SUMMARY 
· Tier 2 Validation 

3. LABORATORY CONTROL SAMPLE 

X Acceptabte 
__ Acceptable wHh qualllcation 

Unacceptable 
--No Laboratory CantroiSalnpln Analyzed 

Laboratory control sample rac:oVerles ant used for a qualitative lndlcalon of accuracy 
'(bias) Independent of matrix efl'ects. Spike recovtH"Y llmlta of76% to 126% are specified 
In the QASP. For analytes which were. outside theea control limits, aaociatlld detected 
retnilts ... qualified • estimated (J) and 1he nondet&c:t ..... Its are quallfted.(UJ). At the 
dlacnrtlon of the nwleww, olher limits may be used only If Justlftcatlon ~n _be JHOVIded. 

Comments: 
All r9covertes were witl*l the acceptance limits. 

4. MATRIX SPikE 

_...._ Acceptable 
_.-;ox_ Acceptable with qualllcaton 
_ _ Unacceptable 

-- No Matrix Splk88 Analyzed 

Matrix aplke racoverlea are used for a qualitative Indication of accuracy (.,._) due to 
matrix etrKts. Spite recovery limits of 71% to 12&% ant apeclfted·ln the QASP. Per lAIC 
guidance, If tile spike recovery Is <SO% (<.CO% for solids) or >120% (>130% for IIOiide), 
qualify the I'MUita for ttlat radlonuclide for .. ocla18d samples • edrnated (J). 

Comments: 
MSJMSD analyses were perfonned on sample DW-16T510 and DW-16T589 for Groaa Alpha 
and Groaa Beta. MS analyses were performed on sample DW-18T589 for Raclum-228 and 
Radium-228. 

The MSIMSD recoveries were within the acceptance Hmita. 
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ANAL Y11CAL DATA REVIEW SUMMARY 
Tier 2 Valldaton 

. 6.. BLANKS AND BACKGROUND SAMPLES 

X Acceptable with Qualllcatlon 
__ Detection Limits AdJusted 

The folloWing blanks,...,. analyzed: 
X lleth~ (p111paration) Blanlcs 
X Field Blanb 

__ Calibration Blanlcs 
-- RlnHI8 Blanlal 
__ Background Sampl• 

Pleparatlon (method) blanks were pNpaNd for each batch of samples utractlld .. A 
preparation blank was analyzed after enry continuing caiJbratiOn standard, prtor to 
sample analyala unleaa nofacl below. Per SAIC guidance, all rMult:s for all usoclatld 
eampleslhat are leu than 10 timaa the blank (method blank or hid blank) value are 
qualified• estimated (J}. 

Commenta: 
No target analytas were detected in the mathod blank. 

.Radlum-226 was detected in lekl blank sample DW-f8..022708 at a concentl&tion of 
1.11:t.0.515 pCifL Per SAIC guidance for method blanka vmlch was alao used for field blanks, 
aU detected results for all auoclated aanples that were leas than 10 timea thefteld blank wlue 
were quaflfied a& asUmated (J). 

8. CHEMICAL RECOVERY __ x _ Acceptable 
__ Acceptable with ca-llftcdon 
__ Unacceptabl• 
__ No chemical recovery analyzed 

Chemical mcowriea for samples \'11'81'8 evaluatlld per SAIC guidance. Recovarles of 
.._,.00%.,. conaldand acceptable. Abnormally low NCOVerles c.n cause lall• 
uncertainly In atfectaci88Jnple results.. Recaverlesgruter than 100% may add negative 
btu of at least the amount greater than 100%. If the recovery Ia >10% • nd <10% or 
>100% and <110%, qualify the ... ulta • edmatad (JIUJ). If the MCovery Is .... than 10% 
qualify the data a unusable. lfthe n~eovery Is >110%, professional Judgment should be 
UHd to aulgn tie quallftCatlon of eatimatad or unusable. · 

Comments: 
All chemfcal recoveries were within the acceptance limits. 
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. ANAL YllCAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Pro TDD umber; TtJS.IJIUI7·ff-«»1 AN: Not 

7. DUPUCATE ANALYSES 

Acceptable 
~~~ Acceptable with qualification 
__ Unacceptable 

--- No Dupltcns Analyzed 

Type .of dupllcatM analyzed: 
Field Dupllcatls 

~~~ Laboratory Dupllcatas 

Calculate tile Relative Error RaUo (RER) between ihe ntaulta of lhe dupllcata pair using 
the equation lndlc:Mid below. Qual If/the IMUitl u estimated (J) for any analyte whose 

. RER exceeds 1 per 8AIC guidance. 

ccxnments: 
lab Duplfcate: AI applicable duplicate 188ult8 satisfied the RER criterion. 

. Matrix Sptke/Matrix Spike Duplicate: The RER betwHn the MS and MSD for groaa alpha and 
. beta for sample DW-16T51 0 exceaded the eValuation criterion of s1 wHh RERs of 1.6 and 3. 7, 

respectiVely. As the RERa between the MS and MSD for gross alpha and Gf1*S beta for sample 
DW-18T589 satisfted the evaluation criterion, only the gross alpha and beta JeSUits for sample 
DW-18T510 were.quallfied as estimated (UJ). 
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ANALYnCALDATAR~EWSUMMARY 
Tier 2 Vallclallon 

. -

8. ANALVTE QUANTITATION 

Conftnn that analyte quantltation wu perfonnad correctly using the following formulas: 
: , 

Commente: 
Ten percent of the detBd.ed sample 18Uta were recalculated and the repol1ad actNitles ware 
confirmed within :1:10%. 

· For gross alpha· and gi'D88 beta, IEMiral aarnplel were recounted clJe to high or low chemical 
rec:overles • . rh• resu~ reported had acceptable 18CCM1ries. 

. . 
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ANAL VTICAL DATA REVIEW SUMMARY 
Tier 2 ValidatiOn 

I . OVERALL ASSESSMENT OF DATA 

On the buls of this review, the following detannlnation has been made with regard to tha 
overall data usablllf¥ for the apecftled level. 

_,_ Acceptable 
X Acceptable with Qualllcation 

__ Rej~ 

Acceptad data meet the minimum requirements for the following EPA data category: 
ERS Scntenlng 

--·Non-definitive With 10% Conformation by Definitive Methodology 
-........-- Deftnllve, Compnthenaive Statldcal Enor Detannlnatlon was performed. 

X Definitive, Comprehensive Statistical Error Detennlnation waa not performed. 

Any qualltlcations to Individual sample analysis JeSUits are detailed In Ita appropriate 
section above or appear under the COIIUMntll aectlon below. In cas• whena aavaraJ QC 
clfterla are out of speclllcatlon, It may be appropriate to further qualify the data uaablllfr. 
lbe data reviewer must ... professional Judgment and uprau concerns and comments 
on the data vandtty for •ch specific data package. 

Cornntenbs: 
The gross alpha required detection limit br sample DW-16T552 ·was not met due to low sample 
volume. More sample volume could not be used due to ex:eeding the maximum net Might 
limit. The aample waa ccunted for 500 minutes. The grass alpha rasult for this sample was 
reported aa nondetecl at an elevated detection limit. The gross alpha detection of 6.54 pCiiL fer 
thta sample Is ~owthe pmposed action limit of 15 pCUlil the QASP. Themore, the elevated 
detection lknit is not conaida'ed to affect the usability of the data v.flh respect to the project 

. objectives. 

The detection limits b' groa alpha, 91"081 beta, and racHum-228 ware above the ntporting linits 
fisted In the QASP. This 11 nat coneide111d to affect the ueability' at tte da1a as all the detection 
linlts reported are less lhen the prapoeed action lewis. 

Several aamples for groea alpha and gross ~were recounted due to either high or low 
recoveries. This is not considered to atract the uaabitlty of the data as the 18C0Unted data were 
reported Ylith a~ rec:overfes. 
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Problem: 
None 

Resolution: 

ANAL YnCAL DATA REVIEW SUMMARY 
ner 2 Validation 

10. DOCUIENTA110N OF L.ABO~TORY CORRECTIVE ACTION 

Attached are copies of all data summary sheets, with data quallllei'a Indicated, and a copy 
ofttae chain of cuatody for the umples. · 
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GEL LABORATORIES LLC 
2040 Savage Road Char1elton sc 29407- (843) 566-8171 - www.gel.com 

Certificate of Analysis 

START !''.J'BAttl 9 
3700 IDIIuAry Avr.. 
8*101 
L*woocl, Calilbnda 9a712 
Ms. Niady 50111 
~ WtillerSa .... ......,..,.ll· -
Clieut~ID: DW-161'510 
~ JD: 203735001 
Matrilt: W118r 
CoUcct Date: 26-FEB-OS 11 :OS 
Receive Date: 28~ 
Colledor: QieDt 

RL 
JWGullowl'n,..eleu!Coadwc 
OFPC. Oro# AIB.Ilqlll4 
Alpha ... 
GPI'C, RaZZ& lJfltM 
blitlm-228 .......... ~ 
1.-Qrl4 RG226, liquill 
ll.ldium-226 

1 
2 
3 

u 4.10 
u 4.33 

u 1.16 

0.810 

BPA90Cl.0 

BPA ~.O.Modlfted 
EPA 903.1 Modified 
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+1-3.70 5.11 
+1-2.98 4.63 

+1-0.814 1..33 

~4 0.525 

s.oo 
s.oo 

3.00 

1.00 

pCfiL CA:1 -~~~50312'1108 1411 734339 
pCtiL tlf~ 

pCiiL BXPl 031191011 1404 ,.281 1 

pCiiL ~ F'&· H DXM 031'141'08 1815 "1332.26 3 
1 . . 
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GEL LABORATORIES LLC 
2040 Sllvaga Road Cheltee1Dn SO 29407 • (843) 558-8171 • www.gel.com 

Certificate ot Analpis 

$TAR.T311!AM 9 
3700 lDdunry Ave. 
SllllslO'l 
~ CaUfclnda 9Uil2 
Ma.~S., 

Naft,JoW...S 1' l'l'eWN7·1l· ... 
DW-161'513 
203735001 w.- . 
26-FEB-0112:57 
28-PBB-08 
Client 

DL 
WGul'low .......... ~ 
f;FI'C, an-Mt, llftlid 
Alpba 
Beta 
GPPC.Ia228. LiqiiU1 
RadiiJna..l28 
.......... --w 
LMIIIII Cell. W26.114trid 
~-226 

2 

u OHm 
3.16 

1.251 

u 0.56l 

BPA90Q.O 

EPA 904.0 Modified 
EPA 903.1 Modifial 

Pagell of88 

. +1-1.36 4.90 
+1-2.12 3.18 

-1{..(1.778 1.12 

+/..(1.416 o.614 

8L 

$.00 pCiiL 
5.00 l't'IIL 

3.00 pCiiL 

1.00 pCIIL 

.. DXBS 03ll6U 1017 734339 I 

BXPJ 031191011 1404 734211 2 

DXM Olfi4JOI IllS 133226 3 
1 

81 (lS"-1.25'(.) 

·. 

0 
0 
0 
0 
·0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
·o 
0 
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GEL LABORATORIES LLC 
2040 Savage Road ~sc 29407-{843) 55&e171- www.gel.cam 

Certificate of Anab!!s 

START 31"BA.M 9 
3700 bldasay Ave. 
Suillt 101 
I..akewood, Cllifomia ~ll 
Ms. Milldf SoDa 
Na._,., w.-SampJiqnM9-f7·1l· ., 

0 1W Gu flow Prvpodloaal CftMiq 
GFPC. GrMS AIB.IJquid 
Alpha .. 
PFI'C. R4228. Liqllid 
Racliun2-228 
ltadR ......... 
Ult::tu QJL 14226, llquUI 
Rad.luiD-226 

I 

2 
3 

u -Q.38S o· 

u l.S9 

u 0.0145 
00 

O.S24 

EPA900.0 
SPA 904.0 Modifiecl 
J!PA 90l.J M.octificd 

Page 22 of88 0 

+1-2.11 
+/·1..99 

+1.0.650 

+1-0.328 

JU, Uab15 DJ' 

4.80 5.00 pCiiL 
3.36 s.oo pCtiL 

1.27 3000 pCiiL 

Q.4.14 1.00 pCiiLJ' F'~ 

ADal1lt O...eata 

~ 1'IDie 8Ucb ~ 

OXB.5 03126108 1018 134339 1 

BXPl 03119108 1404 734281 1 

DXM 03114108 18JS 733226 3 
2 

82 (151&-12S") 



. GEL ·LABORATORIES LLC 
2040 Savage Road a.teeiDn SC 29407-(843) 65&8171 • www.get.com 

Certifieate of Aoalysis 

~: STAI.T3 "JBAM9 
Alkhls : 3100 laduiOY Aw. 

kilel02 
Labwood. c.Jilomla 90712. . 

c:..t ,......, Saas 
Plqjec1: ,..w.. ....... ,........ll_ -

.......... ~ .... 

... G.al'lowPa ....... Ceadac 
OFI'C. Gtw1 NB.Iiqvid 
Alpla 
Beta 
OFPC. Ra22B, I.Jqflitl 
bl&sm-228 
........ :12' 
~ c.u, ~ liqiAltl 
bllum-226 . 

1 
2 

3 

25.3 
7.21 

u J.2S 

u Q.436 

SPA900.0 

BPA 904.0 Modl8ed 
BPA 903.1 Modilled 
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DW~I6KS28 
20313.5004 
w... 
26-PJB..OB IS:25 
28-FEB-08 
Clicat 

1Jaoca ..... tJ DL 

,.J.6:Jt) 4.15 
+1-1.70 3.A3 . 

-+1-1.23 1.03 

+1~6 0.742 

5.00 
s.oo 

3.00 

1.00 

pCIIL DXBJ 03127101 1411 734339. 1 
pCIIL 

pOlL Dnt 0311<WI IllS 7332'26 3 
% 

~c mt 

.n (IS'II-~) . 

0 
0 
0 
0 
0 
0 
0 
~ 

0 
0 
0 
0 
0 
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0 
0 
0 



0 
D 
0 
~ 

GEL LABORATORIES LLC 
2040 Saveoe Road Chel1eston SC 2D407- (843) ~171 - www.gel.cam 

Cei'tiflcate of Analysis 

Coall*ly : START3111AM9 
Addles~: 3700 ~A.¥£. 

SID 101 ' 
l..lbWood. CalibDia 90712 

~ ... MiDdy SoDa 
PmjDct: ~w ..... ...._~-11· 

8001 . 

l'aruMIIr QuDIIIr .... 

... G..IIcnrP: ........ eoaatraa 
GFPC. Gm.AIB. IUpUd 
Alp1aa 211 
Bela 105 
GFPC. Ra22& lJqMid 
ltad.ium-228 u 0.175 
1&.11 ........ 236" 

z.o. c.u. Ra226,liqllld 
hdJuiD-216 9.39 

SPA 903.1 MocUfted 
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DW-164-JO 
20373S005 
War 
26-FBB-08 16a6 
28-PEB-os 
Cieat 

;+1-1.26 0.472 

3.00 

1.00 

pCiiL DXB.5 031l7108 1411 734339 ·1 
pCiiL 

pCiiL BXPI 03/19108 140S 734281 1 

. . 
pCl/Lj' f&-l\ DXM 03114108 1815 ~ J 

2 

II (1~1~) 



GEL LABORATORIES LlC 
2040Savage Roed awteslon sc 294a7. (843) ~171 • ~.gel.cofil 

Certifleate of Analpls 

Olalpaqy: 
AddreH: 

STAilT3 'mAM 9 
3700 ladalltl:y Ave. 
S*I02. 
l..llclllwood, caJHbmia 91r711 

. MI. a.IIDly am. 
.,. w.....s-..'!QS.ON7-u. - -

... Gain..-......-c-.... 
GFPC. an. AIB.Ilqllid 
AJsU 
BeG 
GPPC. Ba22& /.liJedtl 
Jtldiunl.22.8 ... ~ 
lMctls Cdl. ~ .... 
Jladium..226 

1 
2 
3 

· U 4.10 
u .Q.20S 

u -0.357 

u Q.414 

BPA900.0 
.BPA 904.0 Modi6ed 
BPA903.1 ModJ8ed 

DW-161'608 
20313S006 . 
w.-
26-PBB-08 17:.40 
23-PBB-08 
en-

DL 

+1-3.72 5.2.4 
-+1-l.SI 3.25 

+I-O.S98 . 1.33 

+I-CJA51 0.743 

RL 

s.oo pCUL 
s.oo paiL 

3.00 pCiiL 

• 
1:-00 pCill.. 

......,.o ..... 

.. . · 

DXBS03117101_141J 734339 · 1 

BXPl 03119108 1~ 7342.81 2 

DXM 03114101 19GS 733226 3 
2 

71 (lse5-1251f,) 

0 
0 
0 
0 
0 
0 
0 
0 
~ 

0 
0 
0 
0 
·o 
0 
0 
0 
0 
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. GEL LABORAT~JES LLC 
204o Sevege Road 01afleS1ICin 9C 28407 ~ (843) 658-8171 • www.gel.com 

Certificate of Analysis 

Olalpauy : START 3 "J'BAM 9 
:Adlbss : 3700hldallry Ave. 

Suilel02 
L*wood. CalJbBia 9f11l2 

CA11111Ct:: ..._ Mind¥ SCIIII 
l'l'Oject: ..,. w.ar• .. .,..'1'05-eU7.u­

GOOl 

... c..~~aw Prapar&aa~. c~ 
GFPC. Groa AlB, llqultl 
Alpha 
Bela 
GFI'C.IIJJ228. liqaid 
.Rdan-228 ......... ~ 
l.w;or c.a. RGU6. llqNill 
RadiWD-226 

l 

2 

3 

31.3 
13.9 

u 0.986 

2:-iO 

EPA900.0 
EPA 904.0 Modified 
I'!PA 903.1 Madifted 
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DW-BatO ROCK 
203735001 
Wa~~~r 
27-FEB-08 09:10 
18-FifB.OI 
am. 

+1-8.60 sm 
+1-3.91 4.28 

+1..0.819 us 

+1-4.663 0.594 

aL 

3JJO 

1.00 

DXBS 03fl.710& 1410 734339 I 

BXPI 0311.~ 1405 '134181 l 

DXM 031141011 190S 733226 3 
2 

I 

/ 



GEL LABORATORIEs Li..c 
2040 8avaga Road ~ SC 2IM07- (843} 66&8171 - www.gel.mm 

Certificate of ADalysis 

Paz .... 

START 3 'l1IAM 9 
3700 .IDdlully Ave. 
&lileiCn 
Llknood, Clliftnia 9t1112 .... ...., ... 
Na'* w .... Sn Jt'lltc'f05.41H7·U· 
GOIJl 

DW-16833 
203735008 
W.aer 
27-fi!B-08 li:OS 
~PFB-08 
Cllad 
o.....a.t;r· DL 

ICHGu ... ,...,.ro-ICeandnl 
GPPC. ChuG AlB, liqW4 
Alpbl 
Bela 
GPI'C. R1122B. Uqul4 
Rda-228 ............ 
blct# Cd1. ~ 11tuld 
lldlllm-27A5 

1 
2 

3 

35.4 
25.0 

1.56 

u Q.200 

BPA900.0 
· BPA·904.0 Mcdified 

BPA 903.1 Modified 

Page27of88 

.W-8.22 5.39 
. +1-4.33 3.94 

-tl-0.993 151 

.... -0.323 0.57S 

IlL 

s.oo pCUL 
s.oo pCIIL 

3.00 pCIL 

1.00 paiL 

....,.c 

'Diae .......... 

DXBS 03117101 141 l 73039 I 

BXP1 .03119101 1405 734211 2 

DXN 0311 .. 1905 133226 3 
l 

est 

0 
0 
0 
0 
0 
0 
0 
0 
~ 

·0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



GEL LABORATORIES LLC · 
2040 Savqe Road Ctale8lon sc 29407. (84S) 558-8171 · .W'IIIW.get..com 

START3111AM 9 
3700 IDduary Ave. 
SuJ1e lO'l 
Labwood. Cllilbnlla 1107U 
Nl. )bty 101111 

Certificate of Alu!lniS 

1WNJe Wllta' 'w ....... 'I'Q5.CJJ.e7·U· 

~ ----------------------~--------~----------

J 
J 
J 

Oicnt~ie to: =II>: 
CoUec:t DMC: 
~Dial:: 
CoUec:lllr. 

RadO..ftnrPI .......... Can'lnl 
GPPC. Gftw NB.liqrad 
Alpha . ... 
GPPC. ~ l1lptJd 

·-~ ......... 226 
bltx# o.u. Ra226; liquid 
IUdiuna-226 u 

62.9 
21.7 

0276 

DW-l6TS21 
2037~ 
wa. 
27-PSB-08 11:35 
28-FBB-08 
Clieat 

DL 

+1-9.54 
+1-4.14 

5.28 
3.73 

+1-1.05 1.45 

+1.0.337 0.568 

'l'lla ~ Aul.t1bl Mldaolll ..... ped!ntell 
iieiad . .,... ..... 
1 
z . 
l 

EPA900.0 
EPA 904.0 Modified 
BPA 903.1 Modified 

Page 28 of.88 

BL u.rD DF ~ 'Dal6 lUcia IIMiaod 

5.00 pCiiL DXB5 03117108 1410 734))9 1 
s.oo pOlL 

3.00 pCiiL BXPl 03119108 1405134211 2. 

1.00 pCIIL .DXM OJI14JUI J90S 733220 3 
2. 

~Ca -
79 (iSf6·1~) 
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GEL LABORATORIES LLC 
2040 Savage Road Charleston SC 29407 - (843) 556-8171 - www.gel.com 

Certificate of Analysis 

Company: START3TEAM9 
Address : 3700 Industry Ave. 

Suite 102 
Lakewood, California 90712 

Contact: Ms. Mindy Song 
Project: Naftjo Watec Sam.pliug TOS-o9-07-U-

0001 

Client Sample ID: DW-16T 334 
. Sample ID: 203966008 

Matrix: Water 
Collect Date: 28-FEB-08 11:12 
Receive Date: 04-MAR-08 
Collector: Client 

Par&IDeter Quali8er Result Uocertainty DL 

RAd Gu Flow Proportioaal Countmg 
GFPC, Gross AlB, liquid 
Alpha u 0.017A 
Bell u 0.470 
GFPC, &228, Liquid 
Radium-228 u 0.0195 
Rad Radium-2~ 

Lacas ~U. Ra226, liquid 
Radium-226 U - 0.110 

The foUowing ADalytical Methods were perf(lmled 
Method Description 

I 

2 

3 

EPA900.0 

EPA 904.0 Modified 

EPA 903.1 Modified 

Snrrogste!1'1'11Cer recovery Test 

Barium-133 Tracer GFPC, Ra228.. Liquid 

+1-1.97 4.59 
+1-2.15 3.99 

+1-0.879 1.68 

+1-0.279 0.530 

29 

RL 

5.00 
5.00 

3.00 

1.00 

Result 

Report Date: March 25, 2008 

Proiect: CI'EE00208 . 
Client ID: CTEE002 

Uuits DF Analystl)ate Tbae Batch Method 

pCiiL e '0 ;::-DXB5 03124108 1114 734312 1 

pCiiL ~ 
pCi/L . ~ - BXFl 03/18/08 1532 734267- 2 

pCiiL 

Analyst CGmments 

DXM 03/13108 1505 733225 3 
2 -

~ptable Limits 

63 (15%-125%) 



GEL LABORATORIES LLC 
2040 savage Road Charleston sc 29407 - (843) 556-8171 - www.gel.eom 

Company : START 3 TEAM 9 
Address: 3700 lndustty Ave. 

Suite H7l 

Certificate of Analysis 

Lakewood. California 90712 
Contact: MS. Mindy Song · 

Project: Na'fljo Water S~mpliDg T05-09-07·11· 
0001 

Client Sample ID: 
Sample ID: 
Matrix: 
Collect Date: 
Receive Date: 
Collector: 

DW-16T334D 
203966009 
Water 
28.:.FEB-08 11:15 
04-MAR-08 
Client 

Report Date: March 25, 2008 

Proiect: CJ'EE00208 
Client ID: CI'EE002 

Parameter QuaWler Reswt Uncertainty DL Units DF AnalystDate Time · Blllch MethOd 

Rad Gas Flow Proportional Counting 
GFPC. Gross AlB. liquid 
Alpha u -0.401 
Beta u 3.22 
GFPC. Ra228, Li(/uid 
Radium-228 u 1.60 
Rad Rad.lum-226 

Uu:as CelL Ra226,1iquid 
Radium-226 u 0.474 

The roDowiD; Analytical Methods were perfonned 
Method Description 

2 

3 

EPA900.0 

EPA 904.0 Modified 

EPA 903.1 Modified 

Surrogatefl'racer recovery Test 

Bariwn-!33 Tracer GFPC. Ra228, Uquid 

+1-2.2fJ 5.00 5.00 pCill. DXB5 03124108 1114 734312 
+1-2.36 3.72 5.00 pCi/L 

+1-1.17 1.83 3.00 pCiiL BXFl 03118108 1532 734267 2 

+1-0.439 0.696 1.00 pCiiL DXM 03113/08 1535 733225 3 
2 

Analyst COJRIIIents 

Result Nominal l«coYCI:f'Jb Acx.eptable Limits 

64 (15.%-125%) 

30 
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GEL LABORATORIES LLC 
2040 Savage Road Charleston SC 29407- (843) 556-8171 • www.gel.com 

Certificate of Analysis 

Parameter 

Company: START 3 TEAM 9 
Address: 3700 Industry Ave. 

Suite 102 
Lakewood. California 90712 

Contact: Ms •. Mindy Song 

Project: Navajo Water Sampliug T05-09-0'7·11-
000I 

Client Sample ID: 
Sample ID: 
Mattix: 
Collect Date: 
Receive Date: 
Collector: 

Qualifier 

DW-3A 155 
203966010 
Water 
29-FEB-08 13:15 
04-MAR:-08 
Client 

Rlld Gas Flow ProportioDal CoBilting 
GFPC. Gross A/8, liquid 

DL 

Alpha 83.9 +/-10.1 4.88 
Beta 106 
GFPC. &228. liquid 
Radium-228 u 0.873 
Rad Radium-2.26 

Lucas Cell. &226. liquid 
Radium-226 3.08 

The foDowing Analytical Methods were performed 
Method Description 

2 

3 

EPA900.0 

EPA 904.0 Modified 

EPA 903.1 Modified 

Sw:rogate!I'IliCel" recovery Test 

Barium-133 Tracer GFPC, Ra228, Liquid 

+1-6.33 3.21 

+/-0.799 1.28 

+1-0.734 0.569 

Report D.are: March 25, 2008 

Proiect: CTEE00208 
Client ID: CTEE002 

RL Uaits DF . Analystl)ate Time Batcla Method 

5.00 pCiiL DXB5 03124108 1114 734312 
5.00 pCiiL 

] .00 pCiiL BXF1 03/18108 1532 734267 2 

1.00 pCtiL DXM 03/13108 1535 733225 3 
2 

Analyst Couunents 

Result Nominal Recovery% Acceptable Limits 

68 (15~·125~) 

31 



Company: 

Address: 

Contact: 

Project; 

GEL LABORATORIES LLC 
204() Savage Road Charleston sc 29407- (843) 556-8171 - www.gel.com 

START 3 TEAM 9 
3700 Industry Ave. 
Suire 102 

Certificate of Analysis 

Lakewood, California 90712 
Ms. Mindy Song 

Navajo Water SampliDg T(}5...()9-417-11-
0001 

Client Sample 10: 
SampleiD: 
Matrix: 
Collect Date: 
Receive Date: 
Collector: 

OW-BADGER SPRING 
203966011 
Water 
29-FEB-08 14:35 
04-MAR-08 
Client 

Report Date: March 25, 2008 

Proiect: CI'EE00708 
Client ID: CfEE002 

Parameter Qualifier Result UDcertainty DL RL Uniu DF AnalystDate Time Batch Method 

Rad Gas Flow Proportional CountiDg 

GFPC. Gross AlB, liquid 
Alpha 20.6 
Beta 12.3 
GFPC. Ra228; Liquid 
Radium-228 1.83 
Rad Radium-226 

~ c~It Ra226.lilluid 
Radium-226 2.65 

: The folowing Analytical Methods were performed 
Method Description 

2 

3 

Barium-133 Tracer 

.-

EPA 900.0 

EPA 904.0 Modified 

EPA 903.1 Modified 

Test 

GFPC, Ra228, Liquid 

+1-6.99 
+/-3.86 

+/-0.804 

+1-0.653 

4.04 5.00 pCiiL DXB5 03/24/08 I I 14 734312 
4.58 5.00 pCi/L 

1.06 3.00 pCi/L BXFI 03/18108 1532 734267 2 

0.493 1.00 pCi/L DXM 031l3/08 1535 733225 3 
2 

Analyst <Amments 

Result Nominal . Recovery% Acceptable Limits 

88 (15%-125%) 

32 



I 
D 

GEL LABORATORIES LLC 
2040 Savage Road a.rte8fon 6C.20407 • {843) 668-8111 - WWW.gel.com 

Certificate of Analnis 

~: START31'1Wo19 
llddlal : 3700 bldallly A~ 

Suile l(n 
1AIInood. Cllffimd· 90712 

Caact ML MIDdy Scat 
PJojcicc: Na ...... Wider S..plac ~11· 

1081 . 

lbd Gel IIDw I'NpoltlaMl eo..~ 
GPPC, Gron Ail,lifJU4 
A .. 
Bda 
GI'PC. RaUB, Liltuid 
RadilD-228 
......... ]U 

l.lll:a Cell. Rll226. llqldtl 
~226 

2 
3 · 

21.5 
10.7 

u G.02S6 

3.54 

BPA900.0 
BP~ 904.0 Mocofied 
EPA 903.1 Modlfial 

+1-5..83 
+1-3.51 

+1.0.626 

of/-0.788 

JlL 

4.70 5.00 paiL 
.us 5.00 pC5IL 

.us 3.00 pQIL 

0.519 1.00 .pCIL 

33 

·. 

DXB5 OYl4I08 1114 734312 

BXP1 03118108 1532 734267 

DXM 03113108 IS3S 733225 
2. 

61 

I 

1 

J 
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GEL LABORATORIES LLC 

2040 Savage Road Chaileeton SC 29407 • (843) 556-8171 - www.gel.com 

Certificate of Analysis 

Compmy: STAR.T3 TEAM 9 
Adcllul : 3700 bldusllry Ave. 

SuitclOZ 
LaJctwood. CIUfomla 90712 

~ Na.. MID4y SoDe 
Project: Na• w .... Samplill,~.u­

eool 

CUent~ID: DW-16-3-4 
SampleiD: ·203966013 
MaiM:. Wa~t:r 
Collec:tl>aE 01-MAR...OS 09:10 
Receiw l>ate: 
Collciaor. ........... Qaall&r ... 

J.W.G.flow~~ 
GFPC. Grrm Nll,lllplld 
Alpha 
Beta 
GFPC. R.a2.28.liquid 
RadJum-22.1! 
lbd ........ --w 
Lllt:tJI Cdl, Ra226, liqllid 
lladlum-226 

1 

2 
3 

u 3.15 
u 0,286 

u 0.463 

u 0..259 

l!PA900.0 
EPA 904.0 Modified · 
BPA 903.1 Modified 

04-MAR-08 
Cllem 

t1laaraiDty DL 

+1·3.f11 4.38 
+f.l.(IJ 3.22 

+1..0.621 1.()6 

+14>.261 0-.413 

.. 

RL 

5.00 . 
s.oo 

3.00 

1.00 

34 

paiL BXP1 031181'08 1S32. 7342.67 l 

DXM 031131011 1S3S 733225 ) 
2 . 

(1SIJI,..12SCJ,) 

w1~ 

0 
c 
0 
c 
0 

Q 

0 

0 
c 
0 
0 
0 



o. 
0 

0 

GEL LABORATORIES LLC 
2040 Savage Road Ch8l1elton sc 29407 • (843) 55&-8171 • www.gel~ 

Certificate of Analysis 

Qlmpany! STM.T3 TBAM9 
· .A44ma: 3700~ Ave. 

S.JO'l 
l.allnlaDd. CaDicnil 90m. 

Ccmc;c: Ma. t.fiDdy SoP& 
J'n)jel;t: ,..... Wllllr s ...... .......,.u. -

Cieut~ID: DW-ANNIB GREY 
~D>i 203966014 
Mlm: Wa= 
Collcct Date: 01-MAR.-0810:08 
Jlecetft Dam: 04-MAR-08 
Q,JJcaur. Cliellt ....... Qulllr.r .... u~ J)L ~ Udl DF· ~ .,._ .... M6Dd 

.. Gu lin 'Paiipordo!aial.C'-dac 
GFPC, l1rv# MJ.IlqMitl 
AJpba 11.2. 
Bell 35A 
OFPC. ~ LJtu14 
Jladi.um.228 u 0.566 
w ....... ~ 
LMau Cdl. .14226, ~ 
bliunt-126 0.948 

Melbed Dett:dptloa 

2 

3 

EPA900.0 

EPA 904.0 Mcdificc1 
EPA ~.1 Moctifiec1 

+1·3-.Q 
+1-3.74 

+1-0.628 

-t/..().52$ 

3A9 s.oo 'jiCiJL 1>XB5 03IWOI ll14 734312 1 
~70 5.00 pOlL 

I .OS 3.00 pCiiL BXFI 03111108 1532 734267 2 

0.682 1.00 pOlL DXM 03113108 1735 733225 3 
2 

A.aabatC..•u 

35 
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GEL LABORATORIES LLC 
2040 Savage Road Cbarleelon SC 29407 - (843) 568-8171 - www.gel.com 

r 

Certificate of Amdysis 

CaDpany : STAR1' l'IBAM 9 
Addras : 37001Ddu&try A~ 

SaiJB Jtn 
LIJcnood, ca&famia 90712 

Contact . Ms. MmcJy-
Projecl: N--so W.._. S.mpbi11JS.GJ.01·11-

.. 1 

CUent~ID:· l>W·9TS86 
S~ID: 203966015 
Malrix: W~~m 
Co1lect Disc: 03-MAR-08 10:4S 
Receive Date: 
Coliedor. ........ QulfBa' ... 

lladGMftlwPa~CG=tlq 

GFPC. Grm NB.Iltilfid 
. Alpba 
Beta 
GFPC. lt422l, L.iqiMII 
llldJum-228 ....... :1.26 
IAt:tll c.a. 1111226, llquU 
Rad.lum-22.6 

2 

3 

36.$ 
9..84 

u -G.904 

2.16 

BPA900.0 

BPA !*.0 Modified 
BPA 903.1 Modified 

Q4-MAR...08 . 
<rueot 

~ »f. 

+UJ.47 3.76 
+1-2.60 3.24 

+1-1.46 2.&3 

+1.0.639 OA86 

Ploieot: 
ClieDliD: 

RL DP 

5.00 pCiiL 
s.oo pCl/1. 

3.00 pCIL 

1.00 pCiiL 

36 

CTPJ300208 
CTEE002 

~ n. a.tdL Mtdlod 

DXBS 03124108 lll4 7W31Z l 

BXFI 03118101 1531 '134267 2 

DXM 03113108 1735 73.1225 3 
2 

0 

0 
0 
0 
0 
0 
0 
0 

0 

c 
0 
0 
0 
0 
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GEL LABORATORIES LLC 
2040 Savage Road a.rteston SO 29407· (843) &se.e171 • www.gel.com 

Certifieate of Analysis 

OapiQy: START 3 '!'BAM 9 
Addzaa: 3700 IllduAry Ave. 

a.Jie ICrl 
Lab:wooct. ~ 90712 

COIIIICt: MI. MiD111 SoDa 
Project ~ W....Suar'hc'J'e5.41N'1•ll· 

toll 

ParDI .... Qldlcr ae.Jt 
bl Gul1owPr~ColidDI 
GFPC. Onn6 AlB, liquid 
AJpbll 
.B• 
GJIPC, R.G228, lJqtlid 
ltldiua-22.8 
bllbdlllat·%16 
Ul&tu c.lJ. ~ liq.ul 
Rldium-226 

2 
3 

31.6 
11.4 

u 1.73 

0.951 

BPA900.0 
BPA 904.0 Modified 
BPA 903.1 Modified 

~ 

+1-5.54 
+1·~0 

+1· 1.2.1 

+I..QA9S 

OL IlL 

lSO 5.00 
2.~ . ,.oo 
1.92 3.00 

0..645 1-9() 

Ploicct: CTEE00208 
. Client D): CfBI!Wl 

pCiiL DXBS03/'WO& 1114 734311 1 
pCIL 

pCiiL BXFI 03118108 1m 7342167 1 

OXM 03/13108 173.5 733225 3 
2 

71 
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. . [: 
GELLABORAT~ESLLC 

2040 Savage Roacl ChaJ1eaton SC 2S407- (843) 556-8171 - www.gel.com 

Certificate of Analysis 

eomp.y : START 3 TBAM 9 
· Addral : 3700 IDduaUy Ave. 

SuiiO 102 
Labwood. Clliramia 907ll 

ColllKI: . Ms. Miady Soaa 
Plo,ia:.E Na .. Wata' ....... 'l'&587·11-

0001 

. Cllem ~le JD: 
~JeiD: 
Mabix: 

. CollcctO.: 
Reoelvo Da&e: 
Collec:IJor: . 

bt.c;.nnr PIO,.rdolaaiCouattq 
GFI'C, GI'GU Ml.liqllid 
Alpba 
Beta 
oFPc. Rlz2ZI. /.iqMJd 
Redium-228 .......... 
Lru:tu QU, R4l226, liqWI 
~226 

1 

" 3 

39.7 
18..C 

u 0.8!59 

5.3S 

.EPA900.0 

, EPA 904.0Moclificd 
I!PA 9QU Moctiftcd 

DW-9TSSO 
203966017 
Warer . 
03-MAR.-()8 ll:IO 
04-MAR.-QB 
Client 

. +/-8.14 3.715 
+1-l.sl 3.00 

+1-0.916 1.52 

+1-0.918 0.670 

JtL . 

.5.00 pCiiL 
5.00 pCiiL 

3.00 pCIL 

1.00 pCiiL 

AuJ.yat eom..c. 

38 

DXBS OJI24JOI 1114 734312 

BXPI 03118108 IS38 734267 

DXM 03113108 1735 733225 
2 

79 (lS'"-12.5 .. ) 

1 

l 

3 

c 
c 
c 
0 
0 

0 
.0 

0 
0 
0 
0 
0 
0 
0 
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GEL LABORATORIES LLC 
2040Savage Road auu1eslon SC 28407 • (843) 558-8171· www.gel.com 

Certificate of Analysis . 

· CoiDpa!;y: STAR.T31'BAM9 
~: 37001Ddumy AYC. 

hheJOZ 
l...lbwood. C.Ufiada 90712 

Caa11ct: Mr. Mlally SC1111 

Prvjec:c: Naftjo "*' ......... 'f85.1M7.J1· tOOl • 

lbd G.ll'lowPlujiGitioul~ 
GPPC, Oro# All, l/.qllld 
Alpbl. 
BeG 
OI'PC. RAU&. LiquUI 
ltadiam-228 
Jl.lld .... _ 22G 

u 
u 

u 

-4.S'Z 
0.129 

1.22 

DW..FB-313108 
2.03966018 
Wiler 

. 03-MAll-o813:45 
eM-MAR-'* 
Cit:nt 

+1.0.700 U)9 

~1.40 2.45 

-+/-0.984 1.56 

IL 

5.00 paiL 
s.oo pCiiL 

. l.OO pCiiL 

DXBS QY1AJ08 11J.4 734312 

BXFJ 03/J8108 1538 734267 

0 Lvau c.ll."RG12( llfwld 
Radfnm-2.26 0.361 -+/.0.300 0.444 1.00 pCiiL. DXM Olfl3108 1735 7l3225 

l 
u 

D 
:r 
3 

EP .A 5100.0 
EPA 904.0 Modifie4 
EPA 903.1 Modi6cd 

~ (IS~l:ZS~} 

39 

I 

2 

3 
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CHAIN OF CUSTODY RECORD 

c:;;tt....' .,.) I W U' 

75~--s.n frlncllco, CIIH'omtl M1CII 
Office of Enforatmtnt 

PAOJ.NO. PROJECT NAME 
~-;f!Jf- ,AlA VAJ0 A.NJ IKflofJ ~~SiM.t:JN'" lf!lil-n ... f/IIJII NO. 0 

I~ ~fiUtur.l JJXJmo,~ OF ~ AJA ? REMARkS "71 v \Aitil7 • CJ CON- 1:" ~) ff.es \JL-~ -;o: 
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ANALYTICAL DATA REVIEW SUMMARY 
ner 2 Validation 

Laboratory: ~ -- L.abonltorlu LLC Lab ProJect Number: 2IU3I11 
8amDIIna Dates: Afan:h r .. t/', 2001 SamDie Matrix: w.w 
Analytical Method: GIDU Alpha IUtd Groa Ber. (E900J, 
Radlum-221 (E903,1motlltf«<), and Radlum-221 (SHU.D Data Reviewer: Shed O'Connor 

_.. 

REVIEW AND APPROVAL: 

Semple No. 

1 

2 

3 

4 

5 

6 

·7 

8 

9 

10 

11 

12 

13 

14 

15 

18 

17 

18 

19 

20 

21 

22 

23 

SAMPLE IDENTIFICA110N: 

S.m))le I.D. 
OW-81'522 204307001 

DW-BABY ROCK SPRINGS 204307002 

Dw-SI1E 15 CANE VALLEY 204307003 

DW-SI1E 4 CANE VAJ.l£.Y 204307004 

OW-SITE 8 CANE VALLEY 204307005 

DW..SITE 8 CANE VALLEY 204307006 

OW-SITE 18 CANE VAU.EY 204307007 

OW-MONUMENT PASS 204307008 

DW-81<A33 204307009 

DW•1C7T2.41A 204307010 

DW-41518 2CM307011 

DW-10R51B 204307012 

DW-1ZT520 204307013 . 

OW-12R125 204307014 

DW.PROJECT·U-7-12 204307015 

DW-COVE SPRINGS #1 204307016 

OW-COVE SPRINGS #10 204307017 

DW-PROJECT-12-4-12 204307018 

DW-FB-030501 2CM307019 

DVV-DRY SPRING 204307020 

DW-3A155A 204307021 

DW..OW-BADGER SPRING A 204301022 

DW-PADDOCK 204307023 

oate: t~hrk 
Date: R1r•t 
Date: -----

Labomory J.D. 
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ANALYTICAL DATA REVIEW SUMMARY 

DATA PACKAGE COMPLETENESS CHECKLIST: 
Checkll8t. Code: 

--oC!ix~ Included: no problema 
-~·~ Included: problema noted In Nview 
-~9......._ Not Included and/or Not Available 

NR Not Required 
-~R;;S~ Provided AI Re-eubmlsalon 

case Narrative: 
X case Narrative pnt~~ent 

Quality Control Summary Package: 
X Data Summary sheets 
Q Initial and Conllnurng ~Qbratlon NSults 

-~X~ Preparation Blank raaults · 
--!!X-:-- Matrix Spike recoveries 
-~X~ Matrix Dupllcatl results 
--=X~ Laboratory Control Sample n!COVerles 

Raw QC Data Package Section 
-~X~ Chain-of-Custody Records 
-~X.._ Preparation Log 
__ x~ Analysis Run Log 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Valldalon 

DATA VALIDATION SUMMARY 

The data review was conducted In accordance with the Tlm.Crltlc:al Quallf¥ Assurance 
Sampling Plan {QASP) for Radiation Assessment of Unn~gula1Bd Drinking Watar Sources 
(February 2008) and using guidance the Science Applications lntlmatlonal Corporation 
(SAIC). Labomtory Data Validation GuldaDnaa For Evaluating Radlonucllde ·Analyaaa, 
Revision 06, June 2000 (SAIC Document Number 143-ARCS..OO.OB) and evaluation of 
labCHatory crttaria, as applicable. 

Indicate with a YES or NO whether each Item Is acceptable without quallftcation: 

1 Holding nrnea Yea 

2 Initial and Continuing Calibtations Not provided 

3 Laboratory Control Sample Yes 

4 Matrix Spike Yes 

5 Blanka and Background Samples Yes 

6 Chemical Recovery Yes 

7 Dupllcatlt Analyses Yea 

8 Analyte QuantHatfon Yes 

9 OVerall Assessment of Data Yes 
10 Documentation of Laboratory Corrective Action Yes 

Comments: 

The sample collection time v.as not listed on the sample contains for sample rNI­
MONUMENT PASS. The sample was logged with the sample coD~on time listed on the chain­
of-custody (COC). 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier Z Validation 

Location: 
PAN: Not 

1. HOLDING 11MES 

_.x-=- Acceptable 
__ Acceptable with qualification 
___ Unacceptable 

Samples weN extraclltd and analyzed within raquired holding tlmea except u noted 
under Comments. In addition, no ptoblems were Identified with regard to sample 
preservatl~n or custody unless specified. For those samples analyzed outside holding 
.,_ requlraments, 1ha detacl8d rasull& have bean qualified u estlmaf:ed (J). and the 
nondetec:ted reaulta have been qualified either as estlft11t8d (UJ) or rejected (R) baled on 
the nwlewer1 Judgement. 

• ~ ,.-~ • --·-~ ' 4 ~ •• • - - ' 

- - -
- c - I 

I ~ 1 
' , ' o • • _' -I • • ' : I j I ' ' I I ! ' _ _ ' ' • - ~- -- _ ~ ~ 

Comments:' 
None · 

2. INI11AL AND CON11NUING CALIBRATION VERIFICATION 

NA Acceptabla 
NA Acceptable with qualification 
NA Unacceptable 

The laboratory provldecl1he gas flow proportional coun•r checks. However, the energy 
calibration and detectDr efficiency calibration were not provided in the data package and 
therefore, l'le calibrations could not be verified. 

Comments: 
·None 

Pasle-4of10 
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ANALYTICAL DATA REVIEW SUMMARY 
ner 2 VaDddon 

3. LABORATORY CONTROL SAMPLE 

X Acceptable . 
___ Acceptable with qualification 
___ Unacceptable 
__ No Laboratory Control Samples Analyzed 

Laboratory control sample recoveriu are used for a qualitative Indication of accuracy 
(bias) Independent of matrix effects. Spike recovery limits of 76% to 125% are specified 
In the QASP. For analytes which were outside these control limits, assocfafBd detected 
results ant qualified as estimated (J) and the non detect results are qualified (W).. At the 
discretion of tbe reviewer, other limits may be used only 1f juatlftcatlon can be prvvldad. 

Comments: 
AD recoveries were within the acceptance Omits. 

4. MATRIX SPIKE 

X Acceptable 
Acceptabl~ with qualification 

___ Unacceptable . 
___ No Matrix Spikes Analyzed 

Matrix spike recoveries are used for a quaiHatlve Indication of accuracy (bias) due to 
matrix effecta. Spike racovery limits of 7&% to 125% are specified In the QASP. Per SAJC 
guidance, if the spike recovery Is <&0% (<40% for solids) or >120% (>130% for solids). 
qualify the raauha for that radlonucllde for associated samples as estimated (J). 

Comments: 
MSJMSD analyses were perfonned on samples OW-BABY ROCK SPRINGS and OW. 
PROJECT .. 12~12 for Gross Alpha and Gross Beta, samples DW-PROJECT .. 12-4-12 and DW­
FB-030508 for Ratflum-228, and samples DW-PROJECT-12~12 and DW-3A155A for Radiu~ 
226. Sample DW..fB-030508 was not oonaiderad appropriate for a~sslng accuracy for 
Radium-228 as this is a field blank and not a sHe sample. 

The MSIMSD recoveries went within the acceptance limits. 
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ANAL YllCAL DATA REVIEW SUMMARY 
Tier 2 Valklation 

Location: 
PAN: Not 

5. BLANKS AND BACKGROUND SAMPLES 

__ x~ Ac:c:eptable 
__ Detection Umlts Adjustad 

-The following blanks werw analyzed: 
X Method (preparation) Blanks 
X Field Blanks 

__ . _ Calibration Blanb 
___ Rlnsate Blanks 
___ Background Samples 

Preparation Cme1hod) blanks were prepared for each batch olaampl88 extracted. A 
preparation blank was analyzed after every continuing calibration atlndard, prior to 
sample analyels unless noted below. Per SAIC guidance, allntSults for all aaaocfatad 
samples that are leu than 10 tlmea the blank (method or field blank) value are qualified 
asNtlmatedCJ). 

Comments: 
· No target analyte& were detected in the method blank or field blank (OW-F~30508). 

8. CHEMICAL RECOVERY 
__ x_ Acceptable 
__ Acceptable with qualification 
__ Unacceptable 
___ No chemical ntcoVery analyzed 

Chemical recoveries for samples were evaluated per SAIC guidance. Recoveries of 
10-100% are considered acceptable. Abnon:nally low ntcoVerles can cause large 
uncertainly In alfected aample resulta. Recoveries areater than 100% may add negative 
bin of at leaat_the amount greater than 100%. lfthe recovery fa >10% and <50% or 
>100% and <110%, qualify the resullau eetlmatad (J/UJ). lfthe recovery Ia tess than 10% 
qualify the data as unusable. If the rwcovery Ia >110%, professional judgment should be 
used to aulgn lhe qualification of ..Umated or unusable. 

Commentl: 
All chemical ~ries were within the acceptance limits. 

Pa,e8of10 
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0 
ANALYTICAL DATA REVIEW SUMMARY 

Tier 2 Validation 

7. DUPUCATE ANALYSES 

X Acceptable 
___ Acceptable with qualification 

Unacceptable 
___ No Duplicatas Analyzed 

Type of dupllcatH analyzed: 
X Field Duplfcatas 
X Laboratory Dupllcatas 

Calculate the Refative Error Ratio (RER) between the results of the dupllcata pair using 
the equation Indicated below. QualifY the results as estimated (J) for any analyte Who .. 
RER exceeds 1 par SAIC guidance. 

-- . . 
~ . . ' - - . 

- . ' ~ i 
- -' - -- . /'. ' . . -~ ~ ' . 

Comments: 
Laboratory Dupllcat~: . The laboratory duplicate analyses were perfonned on samples OW-BABY 
ROCK SPRINGS and DW-PROJECT-12-4-12 for Grosa Alpha and Gross Beta, samples DW­
PROJECT-12--4-12 and DW-FB-030508 for Radium-228, and samples DW-PROJECT-12--4-12 
and DW..aA155A for Radium-226. Sample DW-FB-030508 was not considered appropriate for 
assessing pred&Jon for Radlum-228 aa thfs Is a field blank and not a site sample. The RER was 
s1 for all applicable laboratory dupticates. 

Matrfx SpJke/Matrix Spike Duplicate: The RERs between the MS and MSD for gross alpha and 
gross beta were s;1. 

Field Duplicate: The field duplicate pair reported in this package is DW-COVE-8PRING #110W­
COV6-SPRING #1 D. As no criteria are provided In the QASP or SAIC guidance for RERs for 
field duplicate results, the reviewer used a criterion of .$2. The RERs for the field duplicate 
results satisfied this criterion. 
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ANALYnCALDATAR~eNSUMMARY 
Tier 2 Validation 

8. ANAL YTE QUAN'nTAnON 

CormnentB: 
Ten percent of the detected sample mults were recalculated and the reported activities were 
confirmed within ±10%. 

For radium-228, sample DW-8K433 Ylas degassed and recounted to verify 1he acti\lity. 

hge8of10 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

PAN: Not 

9. OVERALL ASSESSMENT OF DATA 

u 
[ 

c 
c 

On the basis of this nwlew, the following detannlnatlon has been made with regard to the . c 
overall data usability for the specllled leval. 

· X Acceptable r. 
___ Acceptable with Qualffication U 
__ Rejactad 

Accepled data meet the minimum m~ulrementa for the following EPA data category: 
__ ERS Screening 
___ Non-definitive with 10 % Confonnatlon by Definitive Methodology 
-~- Definitive, Comprehensive Statistical Envr Detllnninatfon WN performed. · 

X Definitive, Comprehensive Statistical Error Detennlnatlon was not perfonned. 

Any qualifications to Individual sample analysis results are detailed In the appropriate 
section above or appear under the comments ACtion below. In cases Where severaJ QC 
criteria ana out of apeclftcatlon. It may be approprla18 to further qualify the data usability. 
The dlta reviewer must use profealonal judgment and express concerns and comments 
on the data validity for each specific data package. 

Comments: . 
The detection limits br gross alpha, gross beta, and radium-228 ·were above the reporting limits 
listed in the _QASP. This is not consld818d to affect the usability of the data as all the detection 
limits reported are less then the proposed action levels. 
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ANAL YnCAL DATA REVIEW SUMMARY 
Tier 2 Validation 

Location: ta 
PAN: Not 

'10. DOCUMENTAllON OF LABORATORY CORRECTIVE ACTION 

Problem: 
None 

Resolution: 

Attached are copies of all data summary sheets, with data qualifiers Indicated, and a copy 
of the chain of custody for the eam~les. ·· 

Peoe10~10 



GEL LABORATORIES LLC 
2040 Savage Road Charleetcn SC 2IM07 • (843) 666-8171 - www.geM:om 

Certificate or Analysis 

Compmy: START 31'EAM 9 
Addlas : .3700 Ia.c1uaCrJ Ave. 

SU~IO'l 
J..Unood.()lifbmia 90712 

CO!IIad: Ma. MiDdy Saac 
Project N.....,. Watedamplfa&"'V-CC9-81·U· 

0001 

W GM lllaw Proportl..al ColatiD& 
GFPC. GIW4 AlB. UqiiMt 
Alpha 
Beta 
GFPC. 1Ua22B.l..Jqllld 
Radl.UIIl-2.28 
Bad a..ua-226 
~ Cdl.IW26. liquid 
R.adium-226 

2 

3 

16.5 
8.66 

u o.as 

'U 0.268 

BPA900.0 
BPA 904.0 Mfldified 

EPA 9m.l Modified 

Page 27 of 130 

DW...aT522 
204307001 
W81U 
03-MAR.-08 18:25 
07-MAR.-4>8 
CliCDt 

+I-6.J7 4.43 
+1-2.9:5 3.19 

+{.(J.7S7 1.26 

+1-0.268 0.433 

BL 

s.oo pCiiL 
s.oo pCiiL 

3.00 pCiiL 

l.OO pCiiL 

ADai,JSt Coaallieata 

DXBS 031»'011 1211 735014 

BXFI 03J1SIOI 1915 TJ4281 

DXM 03J2SI08 14SS 734398 
2 

1 

2 

3 

c 
·0 
c 
c 
c 
0 

0 
0 

0 
0 
0 
·0 
0 
0 
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GEL LABORATORIES LLC 
2040 Savage Road Chart81tun SC 29407 • (843) 658-8171 • www.geLoom 

· Certificate of Analysis 

Co~~q~~~~y : START 3 TBAM 9 
Addtess : 3'100 IDibtry Ave. 

Sdel02 
Llknood.caJibaia 90712 

eom.c:a: MI. Mlzldy SoDa 
Projecl: Na .. w.-8ulpllq 'ftS.tN7.ti­

Oie1 

ltMIC.ftDw~C9eetfai 
GFI'C. Grou AlB. litptjd 
Alpha 8.A3 -W-3.92 
Beta u 0.941 +1-1.94 
GFPC. &228. LiqujJJ 
bllum-228 u 0.631 +148» 
Rail Badlam-22' 
lMctu Cell. ~6. liqllid 
Radium-22.6 0.53.5 +1.{).285 

EPA900.0 
BPA 904.0 Modified 

EPA 903.1 Modifird 

Barium-133 Tw:er aPPc, Ra228, Uquid 

Page 28 of 130 

3.66 s.oo pCiiL 
3.Al s.oo pCLIL 

0.982 3.00 pCiiL 

0.376 1.00 pCiiL 

DXB.5 03I2(W8 1211 73SQ24 

BXPl 03n5m8 192$734218 

DXM 03125101 14.5.5 734398 
2 

93 (l.stt-1.25~) 

1 

2 

3 
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GEL LABORATORIES LLC 
2040 Savage Road .ChaMiton so 29407 • (843) 656-8171 - www.gel.oom 

Certificate of Analysis 

Compuy : START 3 TBAM 9 
Addraa :' 3700 IJiduaay Ava. 

Sui1e 102 
I.U:ewood, CaJifomia 9U1J2 

Coalla: Ma. MiDdy Soac 
Project: Naft.Jo Wata' s..,11Da TOUJ.e7-11-

CMI01 

Clic:m Sample m: 
SamplelD: 

DW-SITE LS CANE V AlJEf 
204307003 

Malrix: 
Collect Date: 
bc:dveDatc: 
CoJiec1or: 

... Ga Flow Ptorwu-1 c-tiaa 
GFPC. Grrm AlA liquid 
Alpha . 
Beta 
GFPC. ~ Liqflid 

. RadiiiiD-228 
hd~2U 

l.w:4J CtU. JlG226, liqldd 
Rad.lum-226 

2 

3 

u 

u 

. EPA 900..0 

1.89 
6.05 

0.5"/4 

0.730 

BPA 904.0 Modified 
EPA 90l.1 MDdificd 
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Water 
04-MA:a-08 1 1:00 
07-MAll-08 
Client 

+1-'l.TI 
+1-2.38 

+1-0.708 

4.73 
3.17 

1..20 

0339 

s.oo 
s.oo 

3.00 

l .OO 

pC\'L DXBS O'JI2GI08 1212 ·73SQ2.4 J 
pCiiL 

pCiiL BXPJ OlllSIOII 192S 134288 2. 

pCiiL DXM 0312.5108 1455 734398 3 
2 

Am~J8tC •Ms 

sa (15111-125'11) 

[ 

0 
0 

c 
0 

0 
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0 
0 
[ 

0 
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GEL LABORATORIES LLC 
2040 ~vage ROitt Chlllfeet1:1n SC 2D407- (843) 558-8171 • www.oei.GCD~ 

Certificate of AnalYSis 

Ccmpil2y : START 3 TBAM 9 
Addrelf : 3700 iadiRJ Ave. 

SW.lal 
l..abwoocl, Ca1lfomi& 90712 

Coallct: Ms. r.tWY Scm& 
PnUecc: ~ w.-SampliDc 'l'IIWN'I-11· 

toll 

Client ~leiD: DW-SrrB4 CANE VAI.LEY 
Sample ID: 204307004 . 
Matrix: W*-r 
eonectDate.: 04-MAR..0812;0S 
Rselve De: 07-MAR...OS 
CoDector:. C1ieot -

... G8l n.wPr~ (',cwno!hc 
GPPC. Gnau AlB, Jiqllid 

M 
AJpba u 4.4S -+/-3.54 
Beta u 22A -+1-2.15 
GFPC, Rlf228.llqrJld 
ltadJuiD..221 u 0.568 +1..0.916 
Rid Jradlam-~ D .JMcru CAU. Ra226../iqldd 
~226 u 0.12.7 +14232 

EPA900.0 
EPA 904.0 Modified 
EPA 903.1 MDCiiHed 

Barium-133 Taccr OPPC. b22S. Licplld 
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4.67 
3.63 

1.59 

Q..42..4 

s.oo 
s.oo 

3.00 

1.00 

pCIIL 
pOlL 

pCiiL 

DXBS ~ 160:5 13SO'J.7 i 

BXPl Q3ll5IOII 192S 734288 2 

DXM 03I2SI1ll l4SS '134398 3 
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GEL LABORATORIES LLC 
2040 Savage Raed Charleatan SC 29407 • (843) 558-8171 - www.gai:com 

Certificate of Analysis 

Compauy: 
.Addreu: 

START 31'BAM 9 
3700 ID6ustty Ave. 
SuitE IO:Z . 
J..abwood. Ca1ilomla 90712 
Ma.Miad)o~ 

"•• WaterS..,BDc"J'05.0.J.07·U-
1001 

Cll.mt Sample ID: 
SampleiD: 

DW...SrrE6CANBVAU.Ei · 
204307005 

Mmill: 
CoUect Date: 
Reccno Dlt8: 
CoDector: 

.. Ga Rowl'i~CGaD­
GFPC, Grosz AlB, liqrtid 
Alpha 
BeD. 
GFPC, RtJ228.Uqald 
Radlum-221 
B..s:a.u.a.m 
lMcaJ Cell. R4226,/.Updd 
Radium-226 

1 

2 

3 

Batium-133 TaK:er 

6.()4 

u 1.60 

u 1.35 

0.2.53 

BPA900.0 

EPA 904.0 Modified 
EPA 903.1 Modified 

Page 31 of130 

Watct 
04-MAR.-()8 12:30 
07·MAR-o8 
Clieat 

liL 

-+1-3.'19 3.95 s.oo 
t/·2.38 3.76 5.00 

+1-0.898 1.36 3.00 

+1..0.175 0.233 1.00 

pOlL 
pCiiL 

pCiiL 

pCIIL 

DXB!5 03126108 160.5 735017 

BXPl 03mi08 1926 7J.4288 

DXM 03I2Sitl8 1455 734398 
2 

86 (1~12S'li} 

I 

2. 

3 

c 
c 
c 

.c 
c 
u 

c 
0 

0 
0 
0 
0 
0 



: . 

GEL LABORATORIES LLC 
2040 Savage Road Chatae9ton SC 29407 - (643) 656-8111 - www.gttl.corn 

Cerdlicate of Analysis 

Comp1111: STAR.T :S TBAM Sl 
Addlal : 3700 IDdultay Ave. 

S.IIIII01 
Llb:wood, Califanlla 90712 

CoaiKl: Ms. Mmd.Y Sao& 
Plloject H .. W.tu•mpliDJ~·U· 

G801 

DW-SITB 8 CANB V ALU!Y 

. ~ Qullk 0 Bad Galltowl'l~ Oalalda& 
. GFPC. Grwt NB.Iiqllid 

Alpha u 

I ~PC Jt422B. Uqllitl 
Radium-228 
a.d8 ..... ;D' 

r:1 LMctu Cdl. Ra226, IJquid 
~ Rad.ium-226 

u 

u 

BPA900.0 

2.78 
S.J8 

0.580 

0.157 

BPA !104.0 MDd.ified 
EPA 903.1 MocU1Jed 

Bariam-133 Tnc;ec 

Page32of130 

204307006 . 
Wlda 
04-MAll-0813:10 
07-MAR...otl 
Client 

-+1-3m 
-+1-3.19 

+l..f).7f/9 

+1-0.lOS 

4.71 
Ul 

1.37 

0.3SO 

s.oo 
s.oo 

3.00 

1.00 

Ploiect: C'J'BI30Crl08 
· Climt m: CTBE002 

. pCUL 
pCiiL 

pCl/L 

. DXB5 03I'1.M)8 lfi05 735027 

BXFJ 03I'1.SIDI 1926 734288 2 

DXM 03I2S'08 l610 734398 3 
2 

17 (15-1~) 



GEL LABORATORIES LLC 
2040 savage Road Charlastan sc 29407 • (843) 558-8171 - www.gel.com 

Certificate of Analysis 

Compaay: 
Addreaa: 

s:TART 3 'J'BAM 9 
3700 IDdwiliJ Ave. 
Sllita102 
Llbwood, CaiJfoada 90712 
MI. MiDdy Sq 

Nn$ Wider Snlplq "J't5.G9-07-U-
1101 

DW-SlTB 16 CANE V .A1.1..EY 
204307001 

. ltld C..l'low Proportl..t CaaDtblc 
GFPC. Gro.u AlB. liqrdd 
Alpba 6.80 
Beta u 1-" 
GPPc. Ra228, Litplid 

bliam-228 u Cl.343 .......... ~ 
bletu Cell, R4226.llquid 
Rldium-2.26 0.905 

2 

3 

BPA900.0 
EPA 904J) Modified 

BPA 9m.l Modifkd 

·. 

Page 33 of 130 

Water 
~MAR.-08 14:20 
07-MAR.-08 
Clialt 

VDCe'l"'llfaty DL RL 

-+1-3.19 
+/-1.70 

+1-0307 

4.90 
2.70 

1.48 

0.278 

s.oo 
5.00 

3.00 

1.00 

pCiiL DXB5 03ll&'08 16'0S 73SCD:7 1 
pCiiL 

pCiiL BXPI 03J'J!iiW 1926 73o4288 2 

pCiiL DXM ll3J2SIOa 1610 734398 3 
2 

81 (lSS.l:ZS~) 

.c 

0 
0 
0 

c 
0 
i 

c 
0 
c 
0 
[ 
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. GEL LABORATORIES LLC 
. 2040 Savage Road. Charlaaton SC 28407- (843) 65&8171 - www.gel.cam 

Certificate of Analysis 

~·: START3TEAM9 
Addral: 3700 ~A'"­

Sti*I02 
L*wood. Callfoalla 90712 

CoiDct: MI. MWy SoGs 
Project: ,.,.w .... s ... ~-1 ... 

toOl 

lladGM~~c-mmc 
GFPC, Onw AlB, liqM/4 
Alpba 4:U 
Bela 22..6 
GFPC. RJiZ28, LitpliiJ 
Radium-228 u O.o275 
llall:a.DIIIIl-%U 
Lt#tu CeJI. R422~ litp.irl 
Rlidium-226 u 0.0867 

1 I!PA900.0 

DW-MONUMBNT PASS 
204307008 
Wlll!rr 
()4.MAR-08 15:22 
07-MAJl-08 
CHait 

+1-10.1 4.76 
ti-4A7 3.35 

+1-0.983 1.10 

-tl-0.134 0.2AO 

Proiect: CIEB00208 
Clialt m: CI'BEW'l 

5.00 pCIL DXB5 03llliiDB 1605 135a11 
!5.00 pOlL 

3.00 pCUL BXPl ~ 1926 '734288 

1.00 DXM 03/2.5JD8 1610 134398 
2 

D ~ 
D Barium-133 Tracer 

BPA 904.0 Mocl16ed 
EPA 90U Modified 

Teet 

96 (1$12Sti) 

Page 34 of 130 

2 

3 



GEL LABORATORIES LLC 
2040 Savags Roed Charleston SC 29407- (843) 656-8171 - www.gel.com 

Certificate of Aualysis 

CQIIIIIIIIY : START 312AM 9 
Addlea : 3100 IDdalb;Y Ave. 

Sll!rlll02 
~Califonda 90712 

CoiDct: Ma. MiDdy Scma 
Project: Na .. W1111r Samplla&TOS.&G'Ml­

a.J. 

Climl.S~ie ID: DW-8K433 
Sample ID: 204307009 
Matrix: Water 
CollcctDatc: 04-MAR-OS 16:38 
Receiw Daile: 07-MAR-08 
CoJlcc:1Dr. ClieDl 

:a.t GMJ.IIInr Ptopa~doaal c-dDc 
GFPC. GmJs AlB. liqtWl 
Alpha 
Beta 
GFPC, .R42ut Uqttld 
bfium-.228 
.... Jl8cllam.7.26 

Llu:M CAit .WU.liqald 
'Ricliuzn,.226 

1 
2 

3 

128 
62.0 

u 0.948 

8.62. 

EPA900.0 
EPA 9Q'.O Modified 

EPA 9Cn.l Modified 

Buium-133 Tr:~Cer OFI'C, Ra22S.Uquld 

Page 35 of 130 . 

+1-14.7 
+1-5.17 

+1-l.OS 

+I.Q.861 

4.95 
2.63 

1.15 

0.170 

JIL 

·.s.oo 
s.oo 

3.00 

1.00 

DXB.S 03n6I08 I 60S 735027 1 

BXFI 03125108 1926 734288 2 

DXM 03125108 1610 1.34398 3 
2 

c 
c 

0 
0 

0 
0 

0 
0 
0 
0 
0 
0 
0 
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GEL LABORATORIES LLC 
2040 Savage Road Chattealan SC 28407 • (843) 656-8171 • www.gel.com 

Certificate of Analysis 

Olmp8Dy: START 3 T!AM 9 
Addn:A : 3700 J.dDIIry A '¥C. 

S.IOl 
Lllr:ewooc!, Callfanda 90712 

CaaW:t:. Ms._ MIDdy BOlli 
l'lojecC: NaYJdoW•cer• ....... ~·U· 

0101 

Clit.:Dt ~le lD: 
SlmplclD: . 
Matrix: 
CoUec:tDD: 
Receive Dale: 
CollectDr: 

........ Qldk n ... O.l'lowl'l ....... c..mtlac 
GFI"C. Ort1u AlB. liqulll 
Alpba 
Betl 
GJIPC. Rll228, Lillllid 
lbdium·228 
._. ....... m 

m lMeu Cell. &1%26. liqldd 
II R14ilml·226 

u 

u 

I EPA900.0 

28.1 
9.11 

0.3!M) 

0.0616 

IJ 2 EP.\ 904.0 Modified 
II 3 BPA 903.1 ModifW 

I 

D 
g 
~ 

n 
Page 36 of 130 

DW·l<Yr.Z41A 
204307010 
Waitt . 
04-MAk-08 15:04 
07-MAR~ 
Clieut 

+1-S.S4 6.36 
+1-2..68 3.98 

+1-0..679 1.20 

+1-0.J 7S 0.332 

.I • 

s.oo 
s.oo 

3.00 

1.00 

pCiiL DXBS 03126108 2001 7350'J:T 1 
paiL 

pCiiL BXP1 03J25/0a 1926 734288 2 

DXM mtl5I08 1610 734398 3 
l . 

94 (l.S'i-1~) 



Olmplay: 
. .Adlbaa: 

........... 

GEL LABORATORIES LLC . 
2040 Savage Road Charleston SC 29407 • (843) 656-8171 • www.gel.oom . . . 

START 3 '~'BAM 9 
3100 IDdaiiJy Ave. 
Suilll JQ'l 

· Certificate of Analysis 

I..akiewood. Calif'omla 90712 
M&. MiDdy Soac 
M••.._.......,..~...,.-u. 
0001 . 

DW-4TS18 
204307011 
waau 
04-MAR.-()8 12:29 
07-MAR-()8 
CHeat 

Protect: Cl'EE00208 
· Climt m: · Cll3S002 

bl Gul'low Pnpertkaal c.apdn,r 
GFPC. GwJu ltfB.IIqwid 
•Alpha 
Beta 
GFPC. Rt122B. Liqldtl 
Rldium-228 
... Jladlwn.lU 
lMcal Cell, Rla226. lillUJd 

. Rldium-226 

1 

2 
3 

Barium-133 Tnc:er . 

u 1.83 
4.15 

u ..0.193 

0..524 

BPA900.0 
BPA 90'.0 Modified 
BPA 903.1 Modified 

Page 37 of 130 

.t-1.96 .!.13 s.oo pCIIL DXB5 0012&'011 2001 735027 

.t-UCS 2.19 5.00 paiL 

+1-0.651 1.29 3.00 pCIIL BXPI 03125108 1926,73438 

+1-0.271 0.353 1.00 DXM 031'25108 17SO 734398 
2 

I 

2 

3 

0 
0 
0 
0 
0 
0 
0 
0 
·0 
0 

0 
0 
0 
c 
0 
0 
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GEL LABORATORIES LLC 
2040 8IMige Road Ch8rteeton SC 28407 • {843) 666-8171 - www.gel.com 

. Certificate of Analysis 

~ 

Compuy: START 31EAM 9 
Addlaa: 3700 ludDiey Ave. 

Sua 102 
Labwood. Califomi& 90712 

Cola¢ Ms. MIDdy SOIII 
Project: N_. Watii'SI ..... 'f05..09.07·U· 

ti01 

Clieat ~1e ID: DW·lORSlB 
SampleJD: 204307012 
MCix: w.-
Collect Date: 
Recetie'Dam: 

04-~11:35 

C'.oJiector: 

UPanJaetw Qull&r 
.... 

... O.. .. ~Caaabc 
OFPC. Gran AlB, UqMIII 
AJpba 

I ... GFI'C. R.Al21, l.itpll4 
ltadhlm-221 
WI~ 

D lMt:&r Cell.. Ba226. l.iqiUd 
a.dium--226 

m 
m .· 

rn 

0 

31.3 
.(7.9 

u ().684 

u Q:236 

BPA900.0 

BPA 904.0 Modified 
BPA 903.1 MadJfied 

Pagc38 of 130 

07-MAll-oB 
CUem 

1Juca tllld;r DL 

+I-8.SS 9.19 
+1-5.57 1.2S 

+!4746 1.24 

+14184 

JtL ..,.. m 

5.00 pCili. 
s.oo pCUL 

3.00 pCiiL 

1.00 pCUL 

AMI;rll e-ta 

~- 'Dille BeldL l'tf&6od 

J>XBS Q3I26I08 2001 7350%7 I 

BXFl 03I2S'08 1926 '734218 2 

DXM 03125JD8 17.10 734398 3 
2 

(l.st.-125'1) 
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GEL LABORATORIES LLC 
2040 ~Road ChBI'Ieuk.ln SC 29407- (843) 658171 - -www.geS.com 

Certificate of AnalYSis 

. ~: STAR.T3TBAM9 
Addrea : 3700 llldalby Ave. 

$aile Url 
Labwood. CaUfomia 90712 

Cold8ct M&. MiDdy SeN 
Projcr::t ~ w.-8alplf.aJ'J'05..e9.07-tl-

1811 

Clieat Sample m: 
~leiD: 
Matrix: 
Collect 0.: 
Receive~: 
Collector. • 

.lad a. ftnrPlopariilul ............ 
GFPC. OTOR AlA lifai4 
Alpha 
Beu 
OFPC, RG228. lJqWd 
bllam-2.28 
Rad]t ........ 1.U 

lM&IIS ~II. R4226, liqril 
Radiam-226 

1 

2 

3 

u 

BPA900.0 

-1.43 
7J2 

:us 

I.l4 

BPA ~.0 Mcdilkd 

BPA 903.1 ModifW 

Page 39 or t3o 

DW-12TS20 
204307013 
Water 
OS.MAR~ 09:50 
07-MAR-08 
Cliellt 

+1-1.22 

-+1.0.359 

S.ll 
3.85 

1.69 

G.307 

IlL 

1.00 
5.00 

] .00 

1.00 

Proiect: C'l'Ba00208 
Cliat lD: . CTBB002 

pCUL DXBS Wl6J08 2001 735027 I 
paiL 

paiL BXPl 03125108 1926 '1l4ln 2 

~Cc ...... 

DXM 03J2SIOII 17SO 134398 3 
2 

[ 

c 
c 
0 
c 

0 
0 

0 
0 
D 

0 
0 
D 
0 
0 



rn 

0 
I 
~ 
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GEL LABORATORIES LLC 
2040 savaae Road Charleston sc 29407. (84a) as&-a171 • www.gel.gam . ' 

Certificate of Aualysis 

Comply : START .1 TEAM 9 
Addreaa : nco~ Avo. 

Sua 101 
LUewood. c.uf'omll 90712 

Coala= Ms. MiDdy SODJ 
Projoct N•• Wuer .... 'na 'I"'J5.44J.4r7·U· 

1001 

Clialt Sample ID: DW-12R.12S 
~ID:. 204307014 
Malrix.: Water 
CoUcctJ>m: ~MAR-0811:20 
Receive Oa1e: 07-MAR-08 
Coiicdor: CUalt ......... QuUier ...~ 

b4 G. Plaow Pa.,..ua-J c.aatlllg 

OFPC. Orw:s AlB, 1/qtdd 
Alpha 
Bela 
GFPC. Ra2U, Utpdd 
Radium-228 
... IIN._.%16 
lMt:tu Cell. &226. liquid 
Jlactium-226 

1 
2 

3 

12.9 
2.84 

1.37 

o..6QS 

EPA900.(1 
EPA 904.0 Modifaecl 

EPA 903.1 Modified 

. Page40of 130 

#-4.13 
+1-1.77 

-+1-9-733 

-+1-0.288 

DL 

4.74 
2.73 

1.02 

0.362 

Proiect: 
CliatD>: 

JtL Ualll DJ' 

s.oo pCIIL 
s.oo pCIIL 

3.00 pCIIL 

1.00 pCIIL 

~C.·••Idl 

C'l'BE00208 
CTBBOO'l 

~ ,_ llaCdl MeW 

DXBS 03126108 1853 73~ 1 

BXPl 03J'ZWI1926 714188 2 

DXM Oli2S.U 17SO 734398 3 
2. 
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GEL LABORATORIES LLC 
2040 Savage Road Charteston SC 29407 • (843) 666-8171 - www.gel..cam 

Certificate of AaalYSis 

Co~Dpacy: START3TBAM9 
.Addres&: 3700 lodPatry Ave. 

Sidle 101 
ucwood. Call!omia 90712 

Coaact: Ms.. MIDdy Soag 

Project: Na~o 'W*r SempJiaa T05-09-1'7·11-
CIIIl 

CllmtSampleiD: DW-PR.OmcT-12-7-12 
sample m: 204307015 
M11rix: · Walm 
Collect Date: 04-MAR.-08 ] l:SI 
Receive Date: 07-MAll-08 
CoUeccor. Clieat 

:a.d G. J'lowPJ>OpWtDal c---ar 
GFPC. GJWZA!B, liqllid 
~ 443 : ~~~4 
Beo. 21.0 -+/-155 
GFPC, RIJ228.1.Jquid 
Rldiulll·l211 u 0.824 +1..0. 787 
JW..u.-126 
~Cell, RD226, lltpdtl 
Radiiun-226 0.-400 +1-0:131 

1 
2 

3 

EPA900.0 

BPA 904.0 Modified 

BPA 903.1 Modif'Jed 

Page 41 of 130 

1.89 
1.40 

1.19 

s.oo 'pCIL 
s.oo pCiiL 

3.00 pCill. 

1.00 pC's/1..._ 

Aui,JitCan-'11 

DXBS 03I2Mlll 2001 73SO'l7 

BXFl OJI25I08 1926 734288 

DXM 031'2S108 17SO 734398 
2 

1 

2 

J 

c 
c 
0 
0 
c 
0 

0 
i 

0 
0 
0 
D 
0 
0 



~ 

R 
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.GEL LABORATORIES LLC 
2040 Savage Road Charteston SC 29407 • (843) 558-8171 - www.gal.com 

·. •. . .. 

Certificate of AD81J5is 

Compuy: START 3 TBAM 9 
~: ~'IDdllslr.Y Ave. 

sa ten 
Lakawoad, CaJ.lfiDia 90712 

Ccldld: ML MIDdy 50111 
ProJed: N•"* water 6snftbll 'J'I5.e.cr7.n. 

11181 . 

.......... ~ a-It 

... G.,...,Pw~c-mtnc 
GFPC, ~ AllJ, llqWd 

~ 
BID 
GPPC, 1l41228.L/4Ml4 
Wium-228 
.......... :r:u 
lMC4J eeu. RtJ226.llqrdd 
Rlldium-226 

2. 

3 

18.9 
1.69 

u 1.09 

0.628 

BPA 9[1)..(1 

EPA 904.<1 Modified 
EPA 9m.l Modif&ed 

Page42ofl30 

DW..COVB Sl'iUNGS fll 
20Q07016 
Wlter 
~MAJl-0112:40 
07-MA.ll..QB 
Cicut u_.....,. DL 

+1-l.AO 1.46 
+1-1.32 1.79 

-+1-0.865 1.38 

+1-0:JGI 0.209 

BL 

$.00 pCUL 
5.00 pan.. 

3.00 pCil1. 

1.00 pClll. 

Ill' ~ 'l1IDe Bacia M6od 

DXB5 0312&'08 2001 135027 I 

BXFI 03I2W8 1926 734288 2 

DXM 03llSI08 l94S 734398 3 
2 

,' 

. 96 (lStl-125.,) 
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GEL LABORATORIES LLC 
2040 savage Road Charlefllon SC 2SI407 • (843) 55&-8171 - www.;el.can 

Certiftcate of Analysis 

CoDIPIIlY: STAR.T 3 TEAM 9 
Addau: 3700 Iadumy Ave. 

Sabol02 
Latewoocl. Califonda 91J712 

Caract Ms. MiDdy SoDa 
ProJect: N•• w.aer s.mplfDc 'J'OS.&f7·1.1· 

0011 

... GMftnrPrapard...t C«ndin& 
OFPC. Chon Am, Uqtdll 
Alpha 
llelia 
OPPC. Rll228, Llqlllti 
blhml.-228 
:llld lla1Mam-2Z6 
l.JICM Cdl, R42U. liquid 
Radium-226 

l 

3 

16.7 
1().9 

u Q.2lt8 

0..4116 • 

BPA900.0 

EPA 904.0 Modified -

BPA !KB.I Moditial 

Page 43 of 130 

+1-2..28 
+1-1.20 

-tl-0.566 

+1..0.2.Sl 

JlL DF 

1.43 5..00 pCill. 
1.11 s.oo pQIL 

1.03 3.00 pCiiL 

Q310 1.00 pCUL 

AMiylt ()wmwq 

NamlMI 

. . 

~ 'IDe Batch Madaod 

DXB5 flV26I08 2001 73D7 1 

BXFl 03125108 1926 7M288 l 

DXM 0312S/08 1945 734398 3 
2 

BeD~m~"J~ A...,...,le Umlt$ 

95 (1~~12.591) 

4 \lvlo~ /flO 

c 
D 

0 
0 

0 
0 

.o 
0 
0 
D 
0 
0 
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GELLABORATO~ESLLC 
2040 Savage Road a.arteetan SC 29407- (843) 658-8171 • www.gel~ 

Cerdficate of AnalniS 

Compay: START 31EAM 9 
Addlai : 3100 IDdllsby Ave. 

SDile 102 
LMewood. CaUfomla 90712 

Caatact: MJ. MiDdy SOCII 
Project N8ftJo Wdei'Jiampi!Da~-u-

0111 

.. Gui*PPa ........ c-..... 
OPPC, Grosd/B.,Iiquid . · 

::a g 
OFPC. B422l, LlquU 
Wlui:D-221 
Jlll4 -.cuam-m 

1.18 
o.o631 

1.17 

DW-PR.OJBCT-12-4-12 
204307018 
Walllr 
~MAR~I3:37 
CYI-MAR.OS 
Clialt 

of/-1.89 
-./-1.73 

.t..Q.74S 

3.41 
. 3..39 

• 1.09 

. Protect: C1'EE!OOZ08 
CUe~:st m:· C'I1Bl02 

JlL 

pC'JL DXBS 03127108 ~39 '735al7 1 
pC'IIL 

3.00 pCiiL BXPI 03I25J08 1926 734281 2 

m Ulctu ~u. Rll226.liqul;l m b!ium-226 +I..Q.l77 1.00 pCiiL DXM 03/lSG 1945 734398 3 
2 . 

0 
I 

2 

3 

I Barium-133 Tracer 

.. ' 

EPA 90'.0 Modified 
EPA 903.1 Modified 

Page 44 of 130 

(15-125tr) 

.· 
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GEL LABORATORIES LLC 

2040 Savage~ CNuleaton SC 28407 - (843) 656-8111 - www.gel.cclm 

Certificate of Analysis 

Company : START 3 .'mAM 9 
AddJal : 3700 laclnltiY Ave.. 

Suite 1Q2 
Labwooc1. Ca1ifomill 90712 

CoaiKt: Ms. MiDdy 5oaJ 
PmJect: Nil• w.- .....,'1'15-ef.f7.u. 

0001 

.............. Qul8er -..alt 

... G. Plow~ ec.d6lc 
GPI'C. GtwS 'AlB. llflllll 
Alpha 
Ball 
GFPC. .Rd2B, Liqrlid 
a.diaJD..m 
Wlbdi~ 

lM£Ds QU, Rll226.llqllid 
lbctiuDt-226 

2 

3 

u C).A4() 

u -0.11A 

u 0.749 

u 0.143 

EPA900.0 

P.PA 90'.0 Modified 
BPA 903.l Maclified 
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DW-FB..Q30S08 
204307019 
Wiler' _ 
04-MAR-08 15~ 
07-MAR-08 
aieDt 

Uaeertaliat.r DL 

-+/-1.73 3.60 
-+1-1.71 33S 

+/-0.587 o.908 

+1-0.186 0.316 

1tL 

5.00 pCiiL 
5.00 pCiiL 

3.00 pCUL 

1.00 pCiiL 

DF ~- ..,.. Batda Me~~* 

DXBS 03126108 1117 735027 I 

BXF'l 03I2SI08 ISSO 7)4293 2 

DXM 0012S108 194S 734398 3 
2. 

86 (1~1~) 

~\1~ 

c 

I 

0 
0 
0 
c 
D 
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GEL LABORATORIES LLC 
. 2040 8aYage Road Ct1alteaton SC 'J!d4f11 - (143) 658-8171 • w.wt.gel.com 

Certificate of Ailalnis 

Coalpay : START 31EAM 9 
Addlal : 3100 1mdwJiry Ave. 

Suiel02 
lAbwood, Caltfomia 90712 

Coalld: MI. ~y SoDa 
ProJect: Na"*W....sDifPibti~-u-

~ 

Climt~ID: . 
S&rDpJem: . 

DW-DRY $PJUNQ. 

Mllrtt: 
Cotlect~ 
Recel~ Date: 
~ 

Puluaeter (pili&r .. , 
hd GMJiowPa~C..U.., 
GFPC. Gnl&f AIB.IiqiUIJ 
Alpha 
.Beta 
GFPC. Rll22B. Lftitd4 
bdium-228 
._. ........ m 
lMau caJ. ~6,,.. 
Wlum-226 

.. . 

13-!S 
93S 

UJ9 

u 0.126 

BPA900.0 

SPA'904.0Modified 
EPA 903.1 Modified 

204307020 
Wiler 
04-MAit-0811~ 
07-MAR-oB 
Clicat 

tJ..cert.~.o DL 

~.92 4.S2 
...,-2.99 3.14 

-+1-0S7S o.m 

-t/..Q.184 Q.Jll 

U llariam-133 Tacer GPPC, b228, UquJ4 

.· 
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Plolect 
OltatiD: 

IlL DF 

5.00 pCifL 
s.oo pCiiL 

3.00 pCiiL 

1.00 pCiiL 

CIB9l0208 
CJ1B)02. 

~ n.e .._. Mcdaot 

DXBS 03126108 IBS2 7350%7 . 1 

BXPl 03llSI08 ISSO '134293 .2 

DXM 03I25Q 194S 734398 3 
2 

94 (1SIJ;l2S~) 
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GEL LABORATORIES LLC 
20«l Savage Road Charleatcn sc 29407 - (843} 698-8171 - 'NNW.gel.ccm 

Certificate of Analysis 

CompaQ)' : START 3 TRAM 9 
Acldlai : 3100 llldulay Ave.. 

Suim 102 
Llbwoocl, ~ 90712 

CollacC Ma. MiDd:y Sq 

Project •• w-r S.rnp~Da'ft5.89.t7-ll­•1 
CUmtS~lD: ·DW-3AIS5A 
Samp1e m: . 2043070U 
Mllrix: Wat~:r 
CoDcc:tDate: 04-MAR.Q812:1S 
Receive Daie: · 07-MAR-08 
CniJedcr. Cliellt ' 

aMGMIIowP&OfOI ... c-adlal ' 
GPPC, GIW6 AlB, llqtUd 
Alpba 
Beta 
GFPC. &228, LiqiiJd 
Radiuln-228 
b4Jbdbaa.l.U 
l.ua:u Cell, Ra226,1iquid 
Radlum-226 

I 

2 
3 

56.1 
33.7 

u ().5S4 

3.35 

BPA900.0 
EPA 904.0 ModifiBd 
EPA 903.1 Madi6ed 

Page47 ofl30 

-+1-10.8 
+1-4..80 

+l-UGS 

+l..dBOS 

4.90 
2..90 . 

0.802 

0.677 

RL 

s.oo pCiiL 
s.oo pOlL 

3.00 pCifL 

1.00 pCliL 

DXBS 03127.108 0939 73srn:7 1 

BXFl 03llSIOI 15.50 734293 2 

DXM 03fJMll ll5S 734399 3 
l 

91 (15~12Sill) 

0 
D 
0 
0 
0 
0 

0 

0 
0 
c 



ill 

GEL LABORATORIES LLC 
2040 Savage Road etunstcn SC 29407.- (843) 664Hl111- • www.gel..can 

Certificate of Analysis 

~: START3TBAM9 
Addras: · 37(1)~Avc. 

S.Jm 
I..Ail:awoocJ. ea.. 90711 

COCIIid: NL M_ilady Sam& .· 
Pnlject: ~ w .... ~m~p~.~ac 'l't5-GJ.tr7..11-

.u 

DW-DW-B.ADOBR SPRING A 
20430'7022· 
Wiler 
04-MAR.-08 ll:S8 
07-MAR.-08 
CUall 

.... G..J'Iowl'i~ c 
OFPC, Gtou AlB. Uqul4 
Alpha 22..9 +1-6.28 4.74 
Beca IQ.6 +1-2.86 3.29 
GFPC. ~ Litlai4 
Radlum-221 u 0.613 +l.a603 0.985 
... Jta&llllm.Di 
'l.llt:u Cdl. Ra226.11quid 
a.dium-226 0.'794 +1-4426 0.514 

'l1le fo1lc!ntc .bal!UC'AII Mdllodl 'Wml pafaltDell 
M.edloll ~ 

2 
3 

BPA900.0 
BPA 904..1) MocUfied 

BPA 9CD.l Modlfic4 

Page 48 of 130 

JIL 

5.00 
, .00 

3.00 

1.00 

pQIL 
pCUL 

pCUL 

pCIIL 

ADal1ll C.utr lifOII 

DXBS 03127L08 0939 '7350%7 

BXPI 03I2.WI lSSO 734293 

DXM 03/2G'08 1355 734399 
2 

(1~125~) 

1 

1 

3 
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GEL LABORATORIES LLC 
2040 Savage Road CharttlltDn SC 29407 • (843) 656-8171 • www.ge1.com · 

Certificate of Analysis 

,Compaly : START 3 'll!AM 9 
Addleu : 3700 IDduluy Ave. 

SU&102 
·uuwooc~. CaJifomia 90712. 

. Qmllct: Ms. MiDdy Soac 
ProJect . . Naw.Jo w.-s....-.. TQS..e..07-U· 

0011 

DW-PADDOCK 
204307023-
Walr:r 
~MAR.;()813:S4 

07-MAI...OS 
CUan 

8l:sab · UIICWtabltJ DL 
11M C..PIDWPtopoltiai..J CGmdDc 
GFPC.. Grou All. li.pld 
Alplla 
Bm 
GFPC. R4228, Uqvid 
'Radillm-228 
........... w 
lMt:tu Cell. &2.26, liqvid 
Rld.ium-226 

1 
l • . 
3 

42.2 
18.7 

u -0..0203 

0.894 

EPA900.0 
EPA 904.0 Modified 
EPA 903.1 Modified 

~......,-.Tat 

Page·49 of 130 

· .. 

+1-10..0 4.66 
+1-4.21 3.85 

+1-0.763 1.42 

+1-0..410 0..430 

BL UDitl Dl' 

s.oo pCiiL 
5.00 ·pCI/L 

.3.00 pCin., 

1.00 pCi/1.. 

Allllylt Cemmeata 

~ 'l1llle Baktt MedaOcl 

DXB5 0311:7108 0939 73502.7 1 

BXFl 03/2SI08 1550 734293 2 

DXM 03flMI8 1355 734399 3 
2 

90 (15~1~'1) 

0 
0 
0 
0 
0 
0 
0 

0 
0 

c 
0 
0 
0 
0 



l!:!ll ~~ ~~c.: ~ 
~-._ • - , r --- ... 

Pip: \ or ·~ OEL IMociCDriel. LLC 
PraJ•tr.~9J!:l,/6:1-JC;Lflf4 J GEL Chain of Custody and Analytical Request 2040 SMp .RNI 
OBLQuolel: Clsar1.-n. sc 29401 
COC Nlllllfllr 11~ 

GEL Work OnlerNarnber. ~ 4: ~ Ot ~: (143) 5564171 

PO Nlalabet: Fa: lUll 7'6-1178 

ClleatNamc: ~JW~N' PhoneRzJJySzS-f&S'fp Sample .ADaf.J* Reqa.ced ~ (fill in thiiiiiUftbel' or Cllllllllncl's fbreech tat) 
I 

ProJcct1SiteN•7A.A yAJb. ICA)LMJIIJ A·SS~ Fat: · 811Dotdlfdr 1 
<-P ... wdVI't')'pe (S) ! .......... 

Address: · ; eoadlfenlf: 

~~ I t"'A~I. '; CommeDta 
Collected by: sene~ Rewrta To: 'f}'r "l'i b ~~ 

I I l ~! Note: extra 1111111ple lJ 
"T• requJml tor sample 

} ~~ Clilllode4 Q(' Clolc FloW a-pia ~ ji apedficQC Samp e ID .... ....,., • n..-"' ,... " ! •FtwCOIII/*IIu- ,._.,.llfiPdtlw/l,_ • ....., (~•·J 

l>w-$T5U- :3/J/OS l''ZS" ~"; ~ I '"-' ~ ~ 
1)~ ~ I(Ack :s,PI(JJJI-S lJNfos 01~ ~ ''/.. 
lbW--~rTL I~ Y4AJf. M4~V noo I~ i')C 

~ 
rbw ·Sm. r.J t_MI£, V~LLt.Y J'UJ~ X IX 
f)W .. Sr/l. G, CA/11£.' liA.tUV I'L~ '~ rx 
bw--Sm...1 c.Atvt.. YAui.Y \:!.10 )C ~ 
bw-Sf1ll' cANt,VALLf.Y I '-lLP IX [X 
bw--Pf.DN~ I'~SS 

, 
Js-u IX lX 

bw- Sk4.3J J/='31 I~ 17' ! 

)>w ... JOTZ,l.//A 
, 

I SOt/ ' I?() j)(, 
TAT R.eauested: Nunnal: Rulli: Saeclfv: -~ ..... hldlllp) !Fax Rl$!hl: Ya I No Circle ~llvmhft: C of A I OC SumllllrY I Left! I I Le¥e12 I Level 3 I IAYel4 

RD~~t~~la: A.rw tlr.n Qll.)' hrmm haml'rb Qpp/letlbl« _to dlae mmpk1? If~. pleas• list the hazards Slllllllt Cld1&11111 Dm; 1.!1111 
~ 'Piclfic 

. Centrtl Odur_ 
MG.t.ta 

Cbbl ofCattodJ Slpaturu SUiple Slllpplq ••• DtiMry Dlllllls 
l'ttllaqallbed By (Sipd) Dtllt nru Rlcef* .., (lipcd) Dlle tlmc 

OELPM~ 

~-~~''}\/\ .albm qw ~~· Ddt SldBaecf: Medlod of'SIIItllllllll: 

ll\' 0 I 
2 ..::t.. l. n -'- '71.-J -~ Cf ~ "'S Nmn•: ..... ,. -, 

3 , AhWlfl: 
1.) c:hlltlot~ ~·Cia.t Dl-lo!M 

FulA6 ~ CIHOIII, 1.) QCO!dal N•,..,., ._, .... Tl•nl1o BW. rD•I'ldd Dapllalc, U• ....,._ ...... Ml•,..... s,a..s.,.ro. MID .. M•rl• ..... eu,u.:.r....._ 0 •016, C• c-,.1• 

l.) PW4 Flhlltld: .,. ._d......., hid'- wWI • • Y • far,allle..,.e- ftdolllllalll•·" •lbriMIPit -11111/llld IIIMM. caw, s.lllfllld1 
•.1 ......_a.&.o: aw-D.W~M..,_. IIl~.IW ., .. w _ _ ...,...,_ ____ .._.....__.n~..-..-....,-- n.n~ - ,....'IMJrb, P-fttal.~ 

J'&! NO 

, .......... lllhl .... ~~ 
WHITE • LABORATORY YELLOW • FtLE PINK•CUENT 



:::~.~B:«Er•; 1 GEL Chain of Custody and Analytical Request 
OBL l.e11oralarfa, LLC 

2040 &mac Road 
Charleston, sc l9407 
Ptlane: (84l) SS64l?i 
Fa: (843}_166-1 178 

~~=~«•>: : = !GEL Work OrderNasnber: ~ 4 301 
PO Number. 

Cl• . v.e.s~ 7'£AI'\ 1 Ph ... Lljt:--A:2A--
tentName: M..JNbV -<oNlY one .. :• e>GI-t"~ ..... Sample Alllll.)'lla Reqautt:d Cl) (PtU in the number of contalneftl foteac:h test) 

~~~~~~~~~~~~~~~~~~~~~·=·~-----J~~~ I I I J I I I 1·~~~00 1- IIUiplek i 
Address: couldiNft 2 
~------------------------------~~~~~~~n-----~~~~ 
Collected by: Send Re.sulls To: I Jl 

•Dele Oolleclc.l •Ttlllc ~ B 
Sample fD Colleaetl QC t'Gde l'tel4 Simple .; 

(Mlllcu,> 11t P11~«M.,. MIUtll IS 15 "FrN~IN!.t-lllt/bJift-Difllillftlpdmllltlllfe ~) ~··) I_ I! _I"' 

))'N--tJT-.)/f f51'1/ctB lr~ 1'1~ Ill· I I I IX! X 
~w-;o_&.S:J 8 ____ Lt_ lnlS't I l I rTr--1~1~ 

Cemmeab 
Note: extra sample is 
required for sample 

speclftoQC 

\)w .. 12-T~.l-O 13/S?DB otts-o I)(.K 1 1 1 1 , • • 

C) I '})w .. }1-/Zl2.S HZ..O ~~ X I I • • 

bw-- fl{d;Icc,T- J?...r1--n.. . 11'6"9 X- 7--
bw -CoV£. S/'ll/N6s #-J I I I Li.'IO J I I I I I I It' l)t 
Dw- c.a Vf:.S/Il~6.>* l'b I I I t2..'1"11 Iii I I I I I)<,[X 
Dtu.-P~tcr"" 1"2--'-i-!i-=l---1 h33~T4 ~ Jl., I I I 1/C IX. ·~s/IIW:> 
bw,. FC-o3oS1)8 l I_ I!5"Do I~~ I J._, I I I 'h<:IX 

, 

» t.v-b t<-Y_ $_e~;1tJfr 1-'V I JJ~t.J I 1> t l ~' I I I (')(,I X 
TAT.lteGusted:Nonnal: Rltsh: SDeclfY: {IW.I<Iccto11&'1N!plJFMRaults: Yes I No Ci.rcta Deliwtable: C of A I _QC Summary I Levell I r..wfl I Lcvel3 I Lev~ 4 

R61ltll'kl: Are there any known hazard~ app/lcabl~ to thae tamples? If so, please lis~ the hazards Sw1111 Col!ecti!!O Time ZgOc; 

Bastem Plclflc 
Ccnlrlll Ot.hu __ _ 

Mounlaift 
Cbala orCutody Slpaturu Sample Slllpptnaaad Dcli'fti'J. Deta!J 

nme 
CJBf..PM: , r;;~;" ~r;,(J~ ~ 1. ;;~) ··-Oiie 
totedlocl orSII!pmc!lll: 

7 • v 

2 l \\ • 
1 

h~ ~ Jl?loJ5' "l·f1S Alrii!U: 
• • 

3 J Alrllllll: 
1.) OlllnofCUI!ady NlllinW"'QICIII.DcllnftiDed 
1.) QCOida: N•~lalple.TB•-nipBIIM,FD•I'ItldDIIpllallt,la•lilpllilnlatlllri. MJ•MIIri!ISplllel~mplt.MIID• ..... !IpllaeDupllaleSamjllt..C•Otft,C•~II 

3.} f1ekl Pllllncl1 ~or liquid INIIrlca,lndloaltwlllta • v • nw 1111111t..._ -111M IIJiirftd or-N ·l'ilrllftllle -- ndd lllllmllf. 

Dille $hipped: 

4.) M.irlxCoclcs: D~ w.r. c~. sw-slllfllct wmr. ww-w-w-. w-w-.aoosoii.I~LIL.Siaclp.•-so~"w-. o-o1LM111ct,,..Wip&'. CM1IIM. foofcciL !Miuat 
$.) lempi•AIIi\ytlf~ Anal)fuhndhlldNqllf:llld(l.a. a.aii,U111117mA)liiiiii'IIIIIIWot........o-,_~ !Wbd!(l.e. ltll>t ·3,6tllfiii1~14A .t). 

6.) ~Typo11 '"" ~MU. NJ .. MIItlcAdcUH"'Sodlum Ht*ollt4e.IA •lulnlrl• Add. M•MeolblcA.:Id,IOC •H-.sr•Soclium'flllolulflH.ItiiO ....... Mfuddllll•l•~~'~llalclblri 

WHITE"' LABORATORY YELLOW • FILE I'INK • CLIENT 

For Wit~ ti#Oftiy 

Otiiritfiliillltff~? 
YES NO 
CODI¥T~~tr~p: 
w __ C 

t:1 ~ CJ c::=l Cl c::::J c:::J c=J r=J c::JCil c::::Jr=Jc:JCJCJc:J 



~ r::::=::3 ~ ~ ~ E:i::l ~ 1!'!:::.1 . c:::::J ~ ~ ~ ~ tAl 

..l 

~ GEL Chain of Custody and Analytical Request 
OBL.Quotd: ------.....f 

GBL~LLC 
p040 Smp Rold 
Owieltcn, sc 29407 
Phone: (843)3564171 
Fu: n~U> 7M-I na coc Hwnw''~ · GEL Work Order Nambe.r. ...L) 0 tf30 J 

PO Number. C/'1 
_ 

v~-~~K , ·· tlltr-IJ"I.J2-
ca;e.ntName: MLIIIPY~~l1111Jw Phoae": <\.:5.'5V S.rnpte AMlfllt Reqaested CSf (Fill in the number of containers fbr each test) 

IProjectiSite Nam,W{\lJ'tn? 1./tJ>Jk'O a tJ ASSJH'&Nr": J:;.: 
Address: 

Colteeted by: 

SampJeiD . 

Q\4L ffll..!l"t>Jif'U 
SendResultsTo: ~l":l"':. Db-/~ .,.... 

• Ftii'C'tllfi/IOIIIU• lPitlttfltt .rltft 411'1111top4aldlf1M 

~OJIIIIIad J Celleaed IQCC..I flfN 1,..,.t 
(M•Itotrt) Ill I'JJIIINIIII JIWilll 

,........, (fll•ll) 
·--;::::; f)>w ... 3A ts5tt ~-S"'".J08111J513~ j .Lk 

fD w-~ll..$/l/(.JIIJ_d--A 
t>W ~ f'lt)ij)::) ck v IL-sS"ll 

~ 

l~ 
~ 

.... '"". 
11
1 
.1 
~ 
rxr~ 
tA1X 

<.. PresmlliM:'JYpe(4) 

Comlllll!ltl 
Nett: extra ampto is 
required for eamplo 

speeffioQC 

TATRequl:,lteiS:NormaJ: Rullb: Speci~: . ~w$llldlllle11FaRaullr. Yes I No Orde De1!wtabl~ C of A I OC SIIIIUI'IItY I Levet 1 I ~ 2 I Lnel 3 I Levd 4 · 
Ruutrla: An thf!l'fl a~ty .brown lftmtl'ds applicabk to thue ~t~~ttp/al/f so, pletu~ lift the hoz.artb SmploCoUQQl!Q!l T1110~ 

e.ccm Padltlt 
Cln1nl Other __ 

MauMaiD 
CMID ofCattocly Slpanra S..pteSlillpplq .... Dellwtf Detalll 

1ar ·--· o · ' · 12 ~~.J/11:.9' ?t'IS 

ltllfMu!Wcl By (SIP-f) Dille n. I Jlaldwi4by(ll&naf) Ollla 

~MAVn1i1Nv1~libllfl _g_~ .~~ 
nme 

GBLPM: 

MtlhocloF~ 

Alrbilllf: ..... ~-." 
3 3 . AldJIU: 
1.) CflllaofOalad)oNialllr•CIIeal .,._~ 

2.,) q<:Cltdllf: If •Nolm.llt s.n,lr. 1'8 •l'llpiQinll, PO• Plelcl Dupllellt.ll•l!qlipmlllt liN*. MS• Mllllll S,..Sa!IIJIIt. MSD• MacllaSt~lllt Dllpl(ate...,.. G •Ottlt, C:·~ 
J.) J11cM ~ P'orllqulcl_,_, .,._ wl1ll • • V •lllt)'U 1M_..,.-fleW lllllllolw• N ·lbr-r'r-ad fttld Ohnll. 

Dale ShiP!*!: 

4.) MlbliCadl& ~Wiler, ~.lnMurflllleWIIW, wwww .. w_., WWW111t,IOttloll.~IIJI'SlUIIet.ss-cotNW...OoOB. Nlleet.~UOUIIII,...,.,.._.........., 
$.) lllalplt~~ ~INW~(Lt.DIR,68lllnt!GA}IIIIf ..... or---.~ftlradl(l.t.. IHH·J.f0101f1mA ·1). 

6.} ~~~~~ lfA• ~Add.H1•NilrieAei«,IR•W111ft~SA•SIIIf\de Al:W.AA•~ Atld. HX•Ifeuit..lrr•Sodl1111 Thlalali*lfnoJ~I•w&hoelu'W•booelld4111ri 
WHITE • LABORATORY YELLOW • FIL~ PINK•CLI!NT 

fi'OI' lA R.MMnr,. Ql(y 

~SIGIIIft«t1 
m NO 

~T~: 



ANALYTICAL DATA REVIEW SUMMARY 
ner 2 Validation 

PAN: Not 

Laboratorv: Genwal EmJ/,...,a Labotatotfee u.c Lab Proiect Number; 2tU3tiO 

SamDIIna Datn: March.,- 20011 Samale Matrix: Waf8r 

Analytical Method: GrouA/piM and Gtaa Belli (SDOJ , 
. RldluiiJ428 (903, f modllfed), and Rad/um·2D (StU.O Data Reviewer: Sheri O'Conno.r 

.-.... .... 

REVIEW AND APPROVAL: 

Data Reviewer: ~~)~AM'\ ---. 
TechnicaJ QA Reviewer: ~ 
Pro)~ Manager: ___ ,,_ ___________ _ 

SAMPLE IDENTIFICAnON: 

Sampl•No. &amoleLD. 

1 DW-141<-313 204380001 

2 DW-151<-303 204380002 

3 OW-14T-586 204360003 
4 DW-FB-030708 2o43e0004 
5 

8 

.7 

8 

9 

10 

11 

12 

13 

14 

15 

18 . 
17-

18 

19 

20. 

Date: 'tbt/D8 
Date: tJ'I lt•l 
Dale: -----

Laboflltarv I.D. 

0 
0 

0 

c 
0 

0 
0 
c 
c 
0 



D 

Chec~lst Code: 

ANAL YnCAL DATA REVIEW SUMMARY 
ner 2 Validation 

DATA PACKAGE COMPLETENESS CHECKUST: 

-.;X~ Included: no pmblema 
• Included: problems noted In review 

-~0~ ,Not Included andlor Not Available 
NB Not Required. 
RS Provided As s ... ubmlnfon 

CueNa~e: 
X Cue Narrative preeent 

Quality Control Suminary Package: 
-~X~ Datil Summary sheets 

. 0 Initial and Continuing Callbllltion· ntt~Uits 
--;X.- Prepardon Bl.ank raeults 
__ .. _ Matrtx Spike recovert• 
-~·~ Matdx Dupllca1a rMUfta __ x.- Laboratory Control Sample recoveries 

Raw QC Data Package Section 
--=X~· Chain-of-Custody Records 
--!X~ Pre~on Log __ x ___ Analpl• Run Log 
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ANAL VTICAL DATA REVIEW SUMMARY 
TJer 2 VaUda11on 

RIHIIaflon Aaaaament 

DATA VAUDAnON SUMMARY 

The data review was conducrted In accordance with the TI~~CIII Quallfr Assurance . 
Sampling Plan (QASP) for Radiation .Assessment of Unregulatacl Drinking Water Sources 
(February 2008) and using guidance from the Science Applications lnlltmatlonal 
Corporation (SAIC). Laboratory Data Validation Guidelines For Evaluating Radlonuclkfe 
Analyaea, Revision 08, June 2000 (SAIC Documant Number 143-ARCS-00.08)" and 
evalua11on of laboratory crftarla, as applicable. 

lndlcatlt with a YES or NO whether each lt8m is acceptable without qualification: 

1 Holding limes Yes 

2 Initial and Continuing Calibndlona Not provided 

3 Labo~toty Control Sample Y• 
4 Matrix Spike No 

5 Blanks and Background Samples Yea 

6 Chemical Recovery Yes 

7 Duplicate Analy8ea No 

8 Analyta Quantftation Yn 
I OVerall Aa .... ment of Data Yea 
10 Documentation of Laboratory Comtetlve Action Yea 

Comments: 

One of sample containers was missing for sample DW-14K 313. However, one sample 
container was received wfth sample ID DW-1KK131 and the sample containersho~ld tvwe been 
labeled DW-14K313. · 
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ANALYTICAL DATA REVIEW SUMMARY 
Tier 2 VallclatJon 

Location: HI 
PAN: Not 

1. HOLDING DMES 

X Acceptable . 
___ Acceptable with qualtftcatlon 
___ Unacceptab~ 

Samples were extracl8d and analyzed within requlntd holding tlmee except as noted 
~ndflr Comments. In addition, no probleme were Identified with regard to aample 
pruervatlon or custody unless speclftad. For thou IHIIIIplea analyzed outside holding 
time requlnnents, the detected resul18 haw been qualified u estlma&ed (J). and the 
nond•ct8d .. ulta have been qualtfted either a .._ted (UJ) or rejected (R) based on 
the nr~lewers judgement. 

- - - -

'_ t:! ' ' - I 

;- I • I I I ' . • ' • , - ; • I : I ' ' l l' .. : ; ' I I• ~ ' I 
- - - . 

Comment&: 
None 

2. INI11AL AND CONTINUING CAIJBRATION VERIFICATION 

NA Acceptable 
NA Acceptable with qualification 
NA Unacceptable · 

The laboratory provided the gas 11ow proportional counter checks. However, the energy 
calibration and de18ctor elllclency ca11bratlon were not provided In the data package and 
therwfore, the calibnltlons could not be verified. 

Comments: 
None 
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ANAL Y11CAL DATA REVIEW SUMMARY 
Tier 2 Validation 

3. LABORATORY CONTROL SAMPLE 

X Acceptable 
__ Acceptible w1t11 qualification 
___ Unacceptable 
__ No Laboratory Control Samples Analyzed 

.Laboratol)' control sample reeoverles are used far a qualitative Indication of accuracy 
(bias, Independent of matrix affects. Spike 1'8C0Very llmJts of 75% to 126% are apeclfted 
In the QASP. · For analytlts ~blch were oUJSJde these control limits.- associated CJetBcted 
resulta are qualified as estimated (J) and the non detect I'MUits are qual lied (UJ). Al the 
discretion of the nwlewer, other limits may be used only If JusUftcation can be provided. 

Comments: 
All ntcoveries were·wfthin the a~ptance limits. 

4. MATRIX SPIKE 

-~ Accept.ble _.:.Jx_ Acceptable with qualification 
___ Unacceptable . 
....;.,__ No Matrix Spikaa Analyzed 

Matrix spike recoveries are used for a qualitative Indication of accuracy (btu) due to 
matrix etrec:ts. Spike rKOVery limits of 75% to 125% are specified In the QASP. Per SAIC 
guidance, I the spike recoVery Is <50% (<40% for aollda) or >120% (>130% for solids), 
qualifY the 1"88ulta for that radlonucllde for auociatad samples as estimated (J). 

Comments: 
MSIMSD analyses perfonned on sample DW-14K 313 for Gross Alpha and Gross Beta. MS 
analyses pelfcrmed on sample' DW-14K 313 for Raclium-228 and Raclium-226. 

With the exception of the AK:Overies for gross alpha, the MSIMSD f8COveries were Within the 
acceptance Hmits. The MS and MSD recoveries for gross alpha for sample DW-14K 313 were 

· , below the acceptance range of 75-125% with recoveries of 50" and 60%. Aa these are the only 
MS ancl MSO results reported in this package, 1he gross alpha resutta fer all site samples ware 
qualified as estimated. · 
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ANAL YnCAL DATA REVIEW SUMMARY 
ner 2 Validation 

Location: 
PAN: Not 

5. BLANKS AND BACKGROUND SAMPLES 

-.:.:.X- Acceptable 
__ Det8ction Umlts AdJusted. 

The following blanks were analyzed: 
X Method (preparation) Blanks 
X Field Blanks 

___ Calibration Blanks 
Rlnaa• Blanka 

--- Backgroul:'d Samples 

Preparation (method) blanks wera prepared for each batch of aampl• utnctad. A 
prapal'ltlon blank waa analyzed aftar.,.ry continuing calibration atlndard, prior to 
sample analysis unleu na1ed below. Per SAIC guidance, all ntsUits for all assoclatad 
samples that ate leas lhan 10 times the blank (method or field blank) value are qualified 
as estimated (J). 

Comments: . 
No target analytes were detected in the method blank or field blank. 

6. CHEMICAL RECOVERY 
_ _.X;a.,_ Acceptable . 
___ Acceptable with qualification 
___ UnBCceptable 
___ NQ chemical ntCOVery a,walyzed 

·Chemical ntc:Overles for umplea were evaluated per SAIC guidance. Recoveries of 
60-100% aN consldel'ldaccaptabl~ Abnonnally low recoveries can cauee la~ge 
uncertainly In atfaclad Nmple NSUits. Recoveries greater thl!ln 1 ~0% II'IIIY add negative 
bias ofatleut1he11110untgreatarthan 100%. lfthe ntcovery Is >10% and <60% or 
>100% and <11 0%, qualify the results as edmllted (JIUJ). lfltle recovery lslesa than 10% 
qualify the data as unusable. lfthe recovery Is >110%, profassionaljudgmentahould be 
used ta -Jgn the qualification of estimated~ unusable. · 

Comments: 
_AIJ chemical recoveries were within the acceptance limits. 
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ANALYTICAL DATA REVIEW SUMMARY 

7. DUPUCATE ANALYSES 

~~ Acceptable 
X Acceptable with qualification 

..._-- Unacceptabkt 
__ No Dup11cates Analyzed 

Type of dupllca18s analyzed: . 
_____ Field Duplicates . 

X Laboratory Duplicates 

o~Assassment 

C.lcullt. the Relative Error Ratio (RER) between the results of the dupllcafa pair using 
the equation Indicated below. Q~llft the results u estimated (J) for any analyte whose 
'RER exceeds1 per SAIC guidance. 

. - - - -
- -

-- - - - - - - - - - -

Comments: 
Lab Duplicate: The results for the laboratory duplicate performed on sample DW~14K 313 were 
reported as nondetect. 

Matrix Spike/Matrix Spike Duplicate: The RER between the MS and MSO for gross beta for 
sample DW~14K 313 exceeded theSAIC evaluation criterion ofs1 with a RER of 1.2. 
Therefor&, the gross beta results for all site samples were qualified as estimated. . . 

·. 
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8.ANALYTEQUANnTAnON 

Continn that analyllt quantltatlon was perfonned correctly.ualng 1he following fonnulu: 

Ten percent of the detected aampla results were recalculated and the reported activftles were 
confirmed within ±10%. · 

For g~ alpha a~ gross beta~ sample DW-14K 313 and the duplicate Mre recounted due to 
high RER. The recounted 1'88Uft8 we,., ~eported. · 

For radium-228, the method blank vas recourted due to a suspected blank IIJse positiw 1'88ult. 
The recounted method blank result was reported. · · 
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ANAL VTICAL DATA REVIEW SUMMARY 
Tier 2 Validation 

I. OVERALL ASSESSMENT OF DATA 

On the basis of thiS review, the following datannlnatlon has been made With regard to the 
overall data uaabDHy for the specified laval. 

Acceptable 
X Acceptable with Quallftc;atlon 

___ Rejac18d 

Ac:ceptad data meet the minimum requlrementa for the following EPA data category: 
· ERS Screening 

___ Nof.Mietln1tive with 10% Confonnatlon by Definitive Methodology 
Definitive, Comprallenslve Statistical Error Detennlnatlon was perfonned. 

-x=-=-- Definitive, Comprehensive Statistical Enor Detltnnlnatlon waa not perfonned. 

Any qualifications to Individual sample analysis results ara detailed In 1he appropriate 
section above or appear under the comment. sactlon below. In ca&as where several QC 
crftarfa are out of specification, It may be approprln to further qualify the data usability. 
The data reviewer must 11M profenlonal judgment and express conceina and comments 
on the data validity for each ~pacific data package. 

Comments: 
The gi"'8B atpha required datectlon limit for sample DW-15K-303 was not met due to ION sample 
volume. More sample volume could nOt be. used due to elOMdlng the ma>dmum netwaight 
limit. The sample was counted for 500 minutes. The gross alpha result for this sample was 

. reported as nondetect at an elevated detactJon limit The gross alpha detedior) lmlt of 8.47 
pCIIL for this sample is below the proposed action limit of 15 pCill in the QASP. Therefore, the 
elevated detection limit is not conside!Bd to affect the usabirtty of the data with respect to the 
project objectives. 

The detection limits for gross alpha, gi"'8S beta, and radium-228 were above the reporting limits 
.listed In the QASP. This Is not consldeted to a1fect the usability of the data as an the detedion 
limits reported are less then the proposed action levels. 

Several samples for gross alpha and gross beta were recounted to due to either high or low 
recoveries. This is not considered to afed the usability of the data as the recounted data were 
reported with acceptable JeCOveries. 
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ANALYnCALDATAR~SWSUMMARY 
Tier 2 Validation 

Location: N.ve Radlldlon Aaeument 
PAN: Not 

10. DOCUNENTAllON OF LABORATORY CORREC11VE ACnON . 

Problem: 
None 

Resoi,Uon: 

. 
·Attached are copies of all data summary sheets, with data qualifiers Indicated, and a copy 
of the_ chain of custody for the samples. 

Plge10Cif10 

, 
' 



. .- ... --··-·---·----------~---- .... - ..... ~ ........... ~ ........... ... ~ .. .. .... _ ... _ .. _ ....................... ......... ~,, •. , ........ - ... ............ _ ___ ,..., ,. ~-·-·~-i~, ....... w .... ~.-. • t..• .• · t·"--...,._.., ............. ,.. ._...._'o> 

GEL LABORATORIES LLC 
2040 S8Yage Road Charlaslan SC 29407-(843) 56&8171 - www.gel.com 

Certificate of Analysis 

Company: 
.Mckesa: 

START 3 TBAM 9 
3700 IDdasay Ave . 
Suite 102 
~earaonu. 9071:t 
..... MiDdy Soaa 
Nmde Water S.""'f'iai'I'Q5.8.G7-11-
1011 . 

Clieat Sample ID: 
SlmpJeiD: . 
Mattix: 
Collect Doe: 
Jttlccive Dale: 
CoUcctor: 

DW-14K313 
204360001 
W.ter 
07-MAR~ 08:3.5 
10-MAR...()I 
ClieDt 

_ :blO..FIDw~C...,tfnc 

OFPC. Gro~t AlB. UquJd 
AJpha lJ 
Beta u 

us +1-3~1 4.96 
4.40 +1-JUJ. 4. 72 

CFPC, Ra2Ut Llqrdd 
Racllum-221 t.:n +1-0.m 1.12 
lbdlbdhaD-~ 

lJa6 caz. R4226, llqldd 
Rldium-226 u 0.288 +1-0.2:16 

BPA900.0 

2 
3 

EPA 904.0 Modified 

.EPA 903.1 Modified 

~ 18of67 

.5.00 
5.00 

3.00 

1.00 

pCiiL lA:f rtl$-1.. DXBS 03125101 I 040 1364811 1 
pCiiL &a" ~-x 

pCiiL BXFI 03rrl/08 1215 736412 2 

pCiiL t>XM 03/17/0t! 1735 735004 3 
2 

1S (154-12SlJI) 

0 
0 
0 
0 
·0 
D 
0 
D 
0 
D 

D 

c 
0 
0 
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GEL LABORATORIES LLC 
2040 Savage Read Charteatan SC 29407- (843) 55H171 • www.gel..ccm 

Certificate of AnaiJSis 

C:ampm,y: START 3 TBAM 9 
Add&as : 3700 iDdDsby Ave. 

· · Sualm 
lAbwood. CaJU'omia 90712 

Cmact: Ma. MIDdy Soq 

Plojeel: · H ... WU.8-.,.a.nc'I'OSe.o7·U· 
GIOl 

Clicnt~ID: DW-JSk-303 
~leiD: 204360002 
Mlilrix: WIIB 
Collecl Dale: 07-MAR.-08 IO:al 
bcdve~ 
Cdle«*r. 

~ Qad&er hlalt 

.Bad c;.. Pllw l'roporticiMI ~ 
GPPC. 01011/t/B,lilpdd 
Alpha 
BCil 
GPPC.Illali.Uqllid 
Radlum-228 
·W:Ridfam.%26 
LMau CdL Ra224l/Jpllll 
Jladha-2.26 

1 

2 
3 

u O.t9S 
13.8 

3.73 

1.19 

BPA90Q..O 
EPA 904.0 Modified 

BPA 903.1 Modifted 

.. 
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10-MAR...()S 
Oicnt 
u.c.tUlty DL 

-t/-4.80 8.47 
+1-3.62 S.JO 

+1-1.16 1.32 

+1-0.4.24 0..459 

RL 

5.00 pCiiLI,U"' f\15"' \... DXB5 03J2.W8 2032 136488 I 
~.oo paiL :r f.)-L 

3.00 pCiiL BXFI 03127/DB 121S 736482 2 

UlO DXM olJ17101l t73S '73S004 3 
2 

(lSS-12.5,.) 

"'''1.1~ 

B . . 



.... _____ ,..._ .. ~ ........... .. • ., _ __ , -·--¥-••• · • ....... .. .. . •• • ••···-··· ·-· .. -· · ·• • ·• r-·--· .......... ·· • •~· ·p···- -··· _ ..... ..... 40 - · . ... -. • •• ____ .. .~ .. - ---•· .................... _,., .... "" •"'• .............. -.· . _,,....., __ 

GEL.LABORATORIES LLC 
2040 Sa118Q8 Road Chadeaton sc 29407- (843) 658-8171 - www.gel.com 

Cel.1ificate of Analysis 

Company : START 3 TEAM 9 
A.dd.la$ : 3700 IDdulby Ave.. 

Suilc 102 
Labwood, eautonu. 90712 

Coaact: Mi. MiDdy be 
Project Na~o WIIIII'Se ..... 'ft5.e.I7·U-

8011 

DW-14T-S86 
204~ 
WIDr 
·07-MAR.-08 )0:57 
10-MAB.~B · 
Cliart 

~ U.aca11dbtJ DL 
tid G.~ Proportic.! CcJundDe 
GFPC. Grttu AlB, liquid. 
Alpha 4AS 
Bela 7.8S 
OPPC. R422lJ, l.lqiUd 
Rlclium-228 2.2S 
.......... 226 
LMctu Cell. Rra26. liqwid 
Rldi1Dil-226 

1 

2 

3 

Blrium-133 'I'Iacer 

J.l9 

BPA900.0 
BPA 904.0 Modified 

BPA 903.J Modified 
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+1-2..48 3.57 
+/-2.12 3.05 

+f..().7~ O.IJO 

+/...().376 G..340 

RL 

s.oo 
s.oo 

3.00 

'""1.00 

pCiiL.:r {\'frL. DXBS 03I1AM 2032 736488. I 
pCiiL,TJ:) .. r 
pCML BXFl Ol/27108 1215 736482 2 

pCiiL DXM 03/17108 173!S 73!1004 3 
2 

0 
c 
0 

0 

c 
I 

D 

0 
0 
c 
0 
0 
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0 
R 

u 
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GEL LABORATORIES LLC 
2040 savage Road Charle8ton SC 29407 • (843) 666-8171 • www.get.cam 

Certificate of Analysis 

Ccmpuly : START 31'BAM 9 
Addleu : 3100 ~Ave. 

S.JielOl 
l..alcnood, OHfomla 90712 

Coalacl: M1. MiDdy Sq 
Project: ,... Water~~·ll· 

M1 

Oimt~ID: DW·PB.()30'708 
SampleiD: 204360004 
Matrix: Water 
CoDect Dale: 07-MAR-oB i2:30 
Rccc1ve DMe: 10-MAR.OS 
Collrdot. Client 

l"aruuada- QllaliDer --.Jt v..a.taiDtJ DL 

Bad O.lllow Plvponicul c.m«tna 
GFPC. Orv.u AlB. 1/qfdd 
AJpba 
8da 
GFPC. &1228. Liquid 
Radim.221 
lbd---126 
Luuu Cdl. RIJ226, Ulpd.d 
Rldium--226 

Barium· Ill TbCa' 

u 0.807 
u ..0.443 

u 0.657 

u G.S44 

I!PA900.0 
BPA 904.0Modificcl 
EPA 903.1 Modified 
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+1~12 U6 
-+/.0.794 1.42 

-+/.0.623 1.00 

-+J-03TT 0.550 

Proiec:c: 
ClicotiD: 

RL Dr 

.5.00 pCiiL 

.5.00 pCIIL 

3.00 pCiiL 

1.00 pCiiL 

CTEP.002ll8 
C'l'BB)Ql 

~ ,_ Bacda r.wa-1 

DXBS WlAID8 20S9 7l64l8 I 

BXFI 03127108 12.15 736412 2 

DXM 03117108 18tS 73~ 3 
l 

' 79 (JS .... l2S .. ) 



c=lc:::lc=Jc::=J~CJCJc=J ~c:JLJiiiilc::::J 
vv·IJIIJXJW 

c::::l c::::J c:....J c....__:] t==J 

Pap: I ot \ OEL Labolllorics, LI..C 

ProJeott: ' GEL Chain of Custody and Analytical Request 2040&a,..Road 
'OBL Quote I: . ChatlatOA. SC29407 

I
COCNumberC

11
: GELWorkOnkrNambcr. mt 131 ~o , Pbone:(843)S5ti.S111 

PONambet: Cilf\J"f lO Fllt:(843l?66·H78 

ClleatName: ~1) y7!.}'!11! Phoru:ft:ql):-S~ I S.aapleAaalfeiiRecl•catal ttl (Pi!llnthe nwnbero~coiiUiiners for cad! lest) 

Project/Site Name· Fa fl: Slae•l4 cw. <-Preservative T)lpo (6) . 
Alllpi6be 

Adcbess: CRIIdtrecls 

Collecced by: Sond Rcsull8 To: 

SampleiD 
·For~·~lllftturtl#op..,_. 

bw ... J<Jk 3t3 
f) &AI - l S' t<=303 
OtAI- IL.fr-5'i L, 

-

~ A,A..n.·vi),. •• ,. l. I/) II 
l:.l i)w ... FgYo3o1-oi 

----~~~~~~~~--~--~ 

~ QCCocll l'"u:ld """"" <-......., ~= Ill I'UicndCJI MaiM 

~/:1 168 los;ss-t 4i I Li I l I I~ I)( 
l.?l11o~·fo•oo.ti3XI tLI I I I rx I)( 
3J:;,to3Tfo'51 r 3Xflt..."l l·ln Y'lx 
~~i\~ I I ~1\L I I I I F~fi 
3/r fo 9ll2.3ol "1 )<: lll- I~ IX 

c;;;;o 

CommeDU 
Note: ex.tra tample is 
required for samplo 

specificQC 

kk/Mrib 

""Rf-o SAMPL~ 

TATReci~Nonnall Rl&sll: Spedfy: (81111Je!:t1A~}1Fu.Rcsults: Yes I No C.irc:le Dellwrable: Cor A I 0C SIIINIWY I Levell I L8Yel2 I Level 3 I L.ove14 
Rlurutrlll: ;.r. tlwe any known halattJ.J oppllcd/Jle to then samplu? If to, pltl48e Ust lhtt hoz4rtb iallliSik CaUI!Sitloo Tunc ZI!DS 

Bascem PacUlc: 
CGitraJ 01bct 
Mowt!aln ---

CIWD eteustodJ Slpmnt ·· Sutple Sblppbl1aad Delivery Dstldll 

"'7~ · 1~m;~;,~~~-IJ(J;)_;:::) Ji, :GSLPM: 

IMdhod oiShipsMnt. Due ShilllltCl: 
...-;;:-..... 

12 12~-~-~--16~ 
r 

I" \ l <tAJrbillf: 

3 3 IAir!JIU: 

1.) Olllsal~...._..,,.a.ntDIIInnW 
2.) QC<l*M 1'1 • Nalnllllanlple, T8•Trlfl81ri. IFD• Field Duplle*.ll • lqulfnlealal ... M8 • Maltlll S~SM!plc.MIO• Macrlx s,lb ~ ... c. G • 0,. C~Campallc 
.S.t field Fl.,. F« a.pd ..-, ~• •· Y • fllr;ra lht....,st -lleld m.-ler•lf • h-.,le -not rwld ro~~cn~t. 
4.1 Matrl"CGdc DW.Drlnklaa Waltr. ow~.~ w-. ww-w-w-. w-w-.s~.WI.so-w-~~.&SIIIflet,SWoiW w-. o-oil.,.fillw, ,..w;,.. tJ-1Jdni..Hef8l,N-N..J 
$.) ....... ~~ ~IIICIIIN~(Le.IHQ,.OIIIIII74fiA)aNI_.,IIt_.,_PIII"i1Wfilr-"1Lc. llfU •16Difliii'U1tl.t ·I). 
6.) l'laa'411ve1)pr: lfA • H~ Add, NJ., ~ Adci,SJI• s.dlulll ~4c. SA• S.IAirlt ~hi,M • ~ Atld.HX • Hcanc,IIT •S ...... thiolulfllt.lfllll ,.-..III'C II Mdad•lee Reid lllank 

WBffE • LABORATORY YELLOW • FILE PIHK•CLIENT 

Far lAb Rllt:tiM"'J VIe Only 

Cwtody Slallnl4ftf'l 
YES NO 

Coolr T11mp: 
~- c 
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APPENDIXC 

PHOTODOCUMENTATION 
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Photo No. 

1 

Oescri ption: 

Date: 
2126/08 

Sampling activities at 
16T-514 water source 
(Pinedale Chapter 
House). 

Photo No. 

2 

Description: 

Sampling activities at 16-
4-10 water source. 

PHOTOGRAPHIC LOG 

Navajo Radiation Assessment- Water Source Sampling 
Navajo Nation Reservation 
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Photo No. 

3 

Description: 

Date: 
2/27/08 

161-521 water source. 

Photo No. 

4 

Description: 

Date: 
2/29/08 

3A-155 (Tohatchie) water 
source. 
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Photo No. 

5 

Description: 

Date: 
3/4/08 

Site 4 Cane Valley water 
source. 

Photo No. 

6 

Description: 

Date: 
3/5/08 

Project 12-7-12 (Allison) 
water source. 
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Photo No. 

7 

Description: 

Date: 
3/5/08 

Project 12-4-12 (Hidden 
Spring) water source. 

Photo No. 

8 

Description; 

Date: 
3/7/08 

15K-303 (Pipeline) water 
source. 

PHOTOGRAPHIC LOG 

Navajo Radiation Assessment -Water Source Sampling 
Navajo Nation Reservation 




