3245 N. WASHINGTON ST. - CHANDLER, ARIZONA 852251121  bumrmmunnfd
Website: www.radsafe.com FAX (480} B3P.5446

June 29, 2001

Ms. Barbara Sylvester

Brown and Caldwell

3636 North Central Avenue, Suite 200
Phoenix, AZ 85012

Dear Ms. Sylvester:

Results of the radiochemical analysis performed on your samples are provided in the
attached tables. Many of the samples had significant concentrations of **Ra and **Ra. In
addition, analysis of the counting data indicates that there may be elevated concentrations
of #*Ra in some of the samples. Ra-224 is a short-lived radium isotope from the Thorium
chain of natural radionuclides, which is only rarely found in drinking water sources.
Thorium and the daughter isotopes in this chain tend to be relatively insoluble in normal
water, so significant activities of these isotopes is quite unusual. Many of the samples
though, did have significant concentrations of 2°Ra, which is from the thorium chain.
Many of the samples also had a gross alpha concentration that was abnormally high, but
then disappeared on recounting. This is a common characteristic of Ra-224 (3.6 day half
life). A copy of the natural decay chains is attached to help you with the interpretation of
the data. '

Because of the short half-life of ?*Ra (3.6 days), this isotope is rarely identified in the lab,
but may appear in drinking water delivered to homeowners if the transit time from the
well to the home is short. Analysis for ?*Ra must be performed immediately upon receipt
of the sample with the time between sampling and receipt in the lab minimized.

If any of these sources with observable Ra-228 concentration are to be used for drinking
water sources, we recommend that they be tested for Ra-224 before being put into service.

Please contact me at (480) 897-9459 if there are any questions.

Sincerely,

Robert L. Metzger, Ph.D., C.H.P.
President



Radiation Safety Engineering, Inc.

Radiochemical Activity in Water (pCi/L)

_"~

Brown & Caldwell

3245 N. WASHINGTON ST. - CHANDLER, ARIZDNA B5225-1121
Website: www.radsafe.com

3636 N Central Avenue, Suite 200

Phoenix, AZ 85012

a
Samples Received: June }, 2001
Analysis Completed: June 29, 2001

(480} 897-94589
FAX {480) B32-5446

Gross Alpha | Uranium Adjusted Radium Radium Total
Sample ID Activity Activity Gross 226 228 Radium
method method Alpha Activity Activity Activity
600/00-02 00-07 Activity method method (pCi/L)
(pCi/L) (pCi/L) (pCi/L) 903.1 904
(pCi/L) (pCi/L)
BHP-2 64.0 £5.2 70+x1.4 57 £5.4 22+05 8.3+0.7 10.5+ 0.9 l
“ BHP-3 18.4 +2.2 60+14 124 +2.6 1.0+0.3 2003 3.0£04
BHP-4 19323 72+14 12127 2805 23+03 5.1x0.6
IE BHP-5 30433 47+ 0.5 257 £3.3 1.1+03 25 03 3.6+04
BHI-6 36.9+4.2 1.8+04 35.1+x4.2 28+05 2303 51x0.6
BHP-7 194 +2.7 54+13 14.0£2.7 1.9+£03 1.9+03

|

-

W%ijr;

Robert L. Metzger, Ph.D., C.H.P.

3.8+x04 “



Radiation Safety Engineering, Inc.

Sample ID

3245 N. WASHINGTON ST. - CHANDLER, ARIZONA 85225-1121 {480} 897-9459
Website: www.radsafe.com FAX {480) 892-54486

Radiochemical Activity in Water (pCi/L)

Brown & Caldwell
3636 N Central Avenue, Suite 200
Phoenix, AZ 85012

&
Samples Received: June 1, 2001
Analysis Completed: June 29, 2001

Gross Alpha | Uranium Adjusted Radium Radium Total
Activity Activity Gross 226 228 Radium
method method Alpha Activity Activity Activity

600/00-02 00-07 Activity method method (pCi/L)
(pCi/L) (pCi/L) (pCi/L) 903.1 904
(pCi/L) (pCi/L)
253 £3.2 18.1+2.1 72+38 1.1+£0.3 29+03

19514 50+1.2 105+1.8 0.8+0.3 4.0+ 0.4

=5

II BHP-10 104+ 1.6 — 104+T1E 0.7+0.3 0.5+ 0.1
" BHP-11 23.6 £2.6 4.4 +05 19.2+2.6 0.8+03 1.6 £0.3
BHP-12

42,6 £3.9 109+ 1.7 31.7 + 4.2 22+0.5 54 + 0.5

RobertL “ Metzgeﬁf ‘Igh D., C.HP.



3245 N. WASHINGTON 5T, - CHANDLER, ARIZONA 85225-1121
Woebsite: www.radsafe.com

Radiochemical Activity in Water (pCi

Brown & Caldwell
3636 N. Central Ave, Suite 200
Phoenix, AZ 85012

Samples Received: June 5, 2001
Analysis Completed: July 17, 2001

Gross Alpha | Uranium Adjusted Radium Radium Total

Sample ID Activity Activity Gross 226 228 Radium
method method Alpha Activity Activity Activity
600/00-02 00-07 Activity method method (pCi/L)

(pCi/L) (pCi/L) (pCi/L) 903.1 904

(pCi/L) (pCi/L)

OWB-1 104 + 1.6 -~ 0.8 +0.1 0.6 + 0.3 14 £03
OWB-4 39.0 £ 3.6 5.0=x 0.6 34.0 £ 3.6 56 £ 0.5 1.3+ 0.3 6.9 + 0.6
OWB-5 164 + 2.1 6.5 = 0.6 99 + 22 1.3+ 0.2 1.5+ 04 28+ 04
BHP-13 281 £ 29 3.1x04 252 + 2.9 22 +0.2 29+ 04 5.1 = 0.6

— Analysis not required.

f;wmaﬁ /;;U#’“

Pierre Pouquette,

Btaff Chemist




Radiation Safety Engineering, Inc.

3245 N. WASHINGTON ST. - CHANDLER, ARIZONA 85225-1121
Website: www.radsafe.cam

{480) BB7-9459
FAX {480} B92-5446

Radiochemical Activity in Water (pCi/L)

Brown & Caldwell
3636 N. Central Ave, Suite 200
Phoenix, AZ 85012

Samples Received: June 5, 2001
Analysis Completed: June 29, 2001

Gross Alpha | Uranium Adjusted Radium Radium Total

Sample ID Activity Activity Gross 226 228 Radium
method method Alpha Activity Activity Activity
600/00-02 00-07 Activity method method (pCi/L)

(pCi/L) (pCi/L) (pCi/L) 903.1 204

(pCi/L) (pCi/L)

OWB-3 82x14 - - 1.3x0.2 0.8 03 21=x04
CHI1-R 12318 - - 2003 <05 20+03
CHI1-B 84 +1.4 - - 0.8 x0.1 < 04 08 %01
CH2-R 11.3 = 1.0 8.1+ 0.7 3212 2503 2304 4.8 + 0.5

— Analysis not required or requested.

N

Robert L. Metzger, PR.D., C.H.P.




Radiation Safety Engineering, Inc.

3245 N. WASHINGTON ST. «- CHANDLER, ARIZONA 85225-1121 (480} 897-9459
Website: www.radsafe.com ' FAX (480) 892-5446

Radiochemical Activity in Water (pCi/L)

Brown & Caldwell
3636 N. Central Ave, Suite 200
Phoenix, AZ 85012

Samples Received: June 5, 2001
Analysis Completed: June 29, 2001

Gross Alpha | Uranium Adjusted Radium Radium Total

Sample ID Activity Activity Gross 226 228 Radium
method method Alpha Activity Activity Activity
600/00-02 00-07 Activity method method (pCi/L)

(pCGi/L) (pCi/L) (pCi/L) 903.1 904

(pCi/L) (pCi/L)

CH2-G 153 £ 29 8.5+ 07 6.8 + 3.0 22+03 14 =04 26 +05
CH2-B 13.5 + 1.1 29 + 04 10.6 £ 1.2 2503 3.5+ 05 5.0 0.6

vy

N Y
Robert L. Metzger, #D., C.H.P.




Radiation Safety Engineering, Inc

3245 North Washington Street
Chandler, AZ 85225
07/17/01

Quality Assurance Report
Brown & Caldwell
BHP-2 through BHP-12

Standards
Ratio of O/E Acceptable
Analysis (O/E %= 20) limits
Alpha 0.92 0.85— 115
Beta NA 0.85-1.15
Uranium 091 0.85-1.15
Radon NA 0.85—1.15
Radium-226 0.90 0.85-1.15
Radinm-228 0.98 0.85-1.15
Strontium NA 0.85-1.15
Tritium NA 0.85—1.15
Blanks
Analysis Observed FExpected Acceptable
Alpha 02+0.2 <1.0 <1.0
Beta NA <3.0 <3.0
Uranium <0.1 <0.8 <08
Radon NA < 150 <200
Radjum-226 <0.1 <0.7 <09
Radium-228 <04 <0.7 <09
Strontium NA <0.8 <09
Tritium NA < 400 <500
NA Not applicable.
2Ty
Al i P s 7T

Pierre Pouquette, Sff’éff Chemist




Radiation Safety Engineering, Inc
3245 North Washington Street
Chandler, AZ 85225
07/17/01

Quality Assurance Report
Brown & Caldwell
OWB-1, OWB-4, OWB-5, & BHP-13

Standards
Ratio of O/E Acceptable
Analysis (O/E £ 20) limits
Alpha 0.99 0.85-1.15
Beta NA 0.85-1.15
Uranium 0.91 0.85-1.15
Radon NA 0.85-1.15
Radium-226 0.90 0.85-1.15
Radium-228 0.98 0.85-1.15
Strontium NA 0.85-1.15
Tritium NA 0.85 - 1.15
Blanks
Analysis Observed Expected Acceptable
Alpha <0.2 < 1.0 <1.0
Beta NA <3.0 <3.0
Uranium <0.1 <0.8 <0.8
Radon NA < 150 < 200
Radium-226 <0.1 <07 <09
Radium-228 <04 <0.7 <09
Strontiumn NA <0.8 <09
Tritium NA <400 < 500

NA Not applicable.

o fa At

Pierre Pouquette,éétaff Chemist




Radiation Safety Engineering, Inc
3245 North Washington Street
Chandler, AZ 85225
07/17/01

Quality Assurance Report
Brown & Caldwell
OWB-3, CH1-R, CHI-B, & CH2-R.

Standards
Ratio of O/E Acceptable
Analysis (O/E = 20) limits
Alpha 1.03 0.85-1.15
Beta NA 0.85-1.15
Uranium 0.91 0.85-1.15
Radon NA 0.85-1.15
Radium-226 0.90 0.85-1.15
Radium-228 0.98 0.85-1.15
Strontium NA 0.85-1.15
Tritium NA 0.85-1.15
Blanks
Analysis Observed Expected Acceptable
Alpha 02+0.1 <1.0 <1.0
Beta NA <3.0 <3.0
Uranium <0.1 <0.8 <0.8
Radon NA < 150 < 200
Radium-226 <0.1 <0.7 <09
Radium-228 <04 <0.7 <09
Strontium NA <08 <09
Tritium NA <400 < 500

NA Not applicable.

Ve, ”. i
,{fj, F —F i
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Pierre Pouquette, Staff Chemist




Radiation Safety Engineering, Inc

3245 North Washington Street
Chandler, AZ 85225
07/17/01

Quality Assurance Report
Brown & Caldwell
CH2-G & CH2-B

Standards
Ratio of O/E Acceptable
Analysis (O/E « 20) limits
Alpha 0.99 0.85-1.15
Beta NA 0.85-1.15
Uranium 0.91 0.85-1.15
Radon NA 0.85 - 1.15
Radium-226 0.90 0.85-1.15
Radium-228 0.98 0.85 - 1.15
Strontium NA 0.85-1.15
Tritium NA 0.85- L.15
Blanks
Analysis Observed Expected Acceptable
Alpha <02 < 1.0 <1.0
Beta NA <3.0 <3.0
Uranium <0.1 <0.8 <0.8
Radon NA < 150 <200
Radium-226 <0.1 <07 <09
Radium-228 <04 <0.7 <0.9
Strontium NA <0.8 <09
Tritium NA <400 <500

NA Not applicable.

e
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Pidrre Pouquette, Sffaff Chemist




Thorium Series (4n)*

Major radiation energies (MeV)

Nuclide His;g:é“l Half-11fe and intensitiest
@ B ¥
B33y Thoriua 1.41x10%°y 3.95 (24%) -
4.0 (76%)
23%Ra Mesothorium I 6.7y - 0.055 (l00%) -
#38Ac Mesothorium IT 6.13h - 1.18 {35%) 0.34ct  (15%
1.75 2% 0.908 (25%)
2,09 (127) 0.96¢ (20%)
238y Radiothorium 1.910y 5.34 (28%) —an 0.084 (L.6%)
5,43 (1% 0.214  (0.3%)
224Ra Thorium X 3.64d 5.45 (67%) - 0.241 (3.7%
5.68 (94%)
A32Ra Emanation 558 6.29 {L00%) .- 0.55 (0.07%)

Thoreon {Tn)

3ipo Thorium & 0.158 6.78 (100%) “e- -
2iZen Thorium B 10. 64k - D.346 (817%) 0.239 (47%)
0.586 {14%) 0.300 (3.2%
Thorium 60, 6m 6.05 (25%) 1,55 (5%) 0.040 (2%
6.09 (0% 2,26 (55%) 0.727 (70
1.620 (1.8%
Thorium C' 304ns 8.78 (100%) —-- “en
Thorium C" 3.10m .- 1.28 (25%) 0.511 €23%)
' 1,52 (217) 0.583 (86%)
1.80 (50%) 0.860 (127)
. 2.614  (100%)
23%ph Thorium D Stable e - ———

*This expression describes the mass pumber of any member in this series, where n is an integer.
Example: “aoTh (4n)..... L4(58) = 232
tIntensities refer to percentage of disintegrations of the nuclide itself, not to criginal parent of serjes.
#Complex energy peak which would be incompletely resolved by instruments of moderately low tesolving power such as scintillators.

Data taken from: Lederer, C. M,, Hollander, J, M., and Perlman, I., Table of Isotopes (6th ed,; New York: John Wiley & Sons,
Inc., 1967} and Hogan, 0, K., Zigman, P, E., and Mackin, J. L., Bega Spectra {(USNRDL-TR-B0O2 {Washington, D.C.:
U.5. Atomic Energy Commisaion, 1964]).

110




112

Uranium Series (4n + 2}

Majq,rj radiation energles {MeV)
Nuciide His;:;:cal Half-11fe " and intensitiest
-4 B ¥
agou Uranium I 4.51x10%y.. 4.15 (25%) - e
l 4.20 (75%)
A3%th Uranium ¥ 24.14 - 0.103 (21%) 0.063ct (3.5%)
©.193 (797%) 0.093c (47T
Z34pa™ Uranium ¥ 1.17m “— 2.29 {98%) 0.765 (0.30%)
99.87% |  0.137 1001 (0.60%)
B3%pa | Uranium Z 6.75h - 0.53 (667) 0.100 (50%)
1.13 (13%) 0.70 (247)
0.90 (70%)
2iu Uranium IT 2.47x10%y 4.72 (28%) --- 0.053  (0.2%)
4.77 (72
3301y Icnium 8.0 x10%y 4.62 (24%) -—— 0.068  (0.6%)
4.68 (76%) 0.142 (0.07%)
22%Ra Radium 1602y 4.60 (6%) --- 0.186 %%
4.78 (95%)
3w Emanation 3.823d 5.49 (100%} - 0.510 (0.07%)
Radon {Rn)
2i%Fo Radium & 3.05m 6.00  (~L00%) 0.33 (~0.019%) SO
Radium B 26.8m - 0.65 (50%) 0.295 (197)
0.71 {40%) 0.352 (36%)
0.98 (6%}
Astatine ~2s5 6.65 (6%) ? (~0.17) -
6.70 (94%}
Radium € 19.7m 5.45 (0.012%) 1.0 (23%) 0.609 {477
5.51 (0.008%) 1.51 (40%) 1.120 (17%)
3.26 {19%) 1.764 (17%)
Radium C' 164ps 7.69 {100%) - 0.799 (0.0L4%)
2811 | Radium C" 1.3m --- 1.3 (257) 0.296 (8O
1.9 (56%) 0.795  (100%)
2.3 (15%) 1.31 (21%)
3i%en Radium D 21y 3.72 (.000002%} 0.016 (857) 0.047 (&%)
1 0.061 {15%)
ReE4-H Radium E 5.01d 4.65 (.00007%) 1.161 {~100%} e
000137 4,69 (.00005%)
2%ro Radium F 138.4d 5.305  (100%) —u- 0.80340.0011%)
a0¢T1 Radium E® 4.19m - 1.571 (1007} P
a5 Radium G Stable --- - ---

*This expression describes the mas

Example:

Data taken from; Table of Tsoropes and USNRDL-TR-B0Z.

g number of dnhy member in this series, where # is an integer.
T95Pb (4o + 2)......8(51) + 2 = 206
tIntensities refer to percentage of disintegrations of the nuclide irself, not to original parent of series.

$Compiex energy peak which would be jncomplelely resolved by instrumants of moderately low resolving power such as scintillastors.




Actinlum Series (4n + N*

Historical

Major radiation energies {MeV)

Nuclide name Half-1life and intensitiest
o B Y
235y Actinouranium 7.1 X10%y 4,37 (18%) - 0.143 (11%)
4.40 (57%) 0.185 (54%)
4,58¢# (8%) 0.204 (5%}
23lTh Uranium Y 25.5n —o- 0.140 (45%) 0.026 (2%
0.220 (15%) 0.084c  (10%)
0.30% (40%)
23ipy Protoactinium 3.25x10%y 4.95 (227) - 0.027 (6%
5.01 (247) 0.29¢ {8%)
5.02 (23%)
22T Ac Actinium 21.6y 4.86c (0.18%) 0.043  {~99%) 0.070 {0.08%)
98. 6% 1.47% ’ 4.95¢  (L.2%)
A2 Radicactinium 18.2d 5.76 (21%) —-- 0.050 (8%)
5.98 (24%) 0.237¢  (15%)
6.04 (23%) 0.31e¢ (8%)
333gr | Actinium K 22m S.44 (~0.005%) 1.15 {~100%) 0.050 (40%)
0.080 {137)
0.234 (4%
aggRa Actinium X 11.43d 5.61 (26%) - 0.14%9¢ {10%)
5.71 (54%) 0.270 {10%)
5.75 (9% 0.33c {6%)
21%Rn Emanation 4.08 6.42 (8%) --- 0.272 (9%)
Actinon (An) 6.55 (117} 0.401 {5%)
6.82 (B1%)
23%Pa Actinlum A 1.78ms 7.38  {~100%) 0.74 (~.00023%) .
~100% .00023%
2ilpn Actinium B 36.1lm —— 0.29 (1.4%) 0.405  {3.4%)
0.56 (9.4%) 0.427  (1.8%)
1.39  (87.5%) 0.832  (3.4%)
2l5At Astatine ~0.1ms B.01  (~100%) - -
Actinium C 2.15n 6.28 {16%) 0.60  {0.28%) 0.351 (14%)
6.62 (84%)
Actinium C* 0.52s 7.45 (99%) v 0.570 (0.5%)
0.90 €0.5%)
Actinium C" 4.7%m — 1.44  (99.8%) 0.897 {0.16%)
Actinium D Stable - - .

*This expression describes the masg number of any member in this series, where n is an integar.
...... 4{51) + 3 = 207

Example:

aTey

as {4n + 3}
tIntensizies refer to percentage of disintegrations of the nuclide Itself, net to original parent of series.

+Complex energy peak which would be incompletely resoived by instruments of moderately low reselving pover such as scintiliators.

Data taken from: Table of Isotopes and USNRDL-TR-80Z.
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Client Information

Radiation Safety Engineering, Inec.
3245 North Washington Street

Lab No.

.)J «\/“/ £ /‘t, L) S v

Company
Date

Name Bo b S“:'i”e ler Chandler, Arizona 85225
Company 3 [ Coddinell )
: Analysis Request S
Address 3036 A Conhall Ay vy /3
Y T U
AR Phx . E50(R
Phone (02 222 <MT& .
PWS# . W /ﬂ’_ by ) = g N b
. / ﬁ’ & b 3 5 3 al o = 2
Sampler Sig. /&( Af{,g_ Y& I S = b B 4 = = 0 ) a 9 o =
Phone # /7 o B | M ¥ & el cl o ER | & g
CEJ'E " 7] :——} ;_) . '-" . E 8 — 5 P
‘ 2 8 el a | e | 2| & T &3] 8 | 5| 8
Sample ID Collection Medla | "= g = 5 2 B ‘ Cz = 9 g
{IH > E Q L\j O L] ) A LN -g m
& (;lwiw i Ao 2 é a
et 138} i
Location Date | Time =
(DWR#)
/,\(’J ’/’./ - 1 e B
' L%H-P"\ | fo-H-ol | Ol (2‘;‘2) v N
ABRC Y g { 0 20 ( v
QHe | 2 \ Ol \ v
) e
B 1k } SRS i{-/ v
'8
. AL .
e o RS G :‘Jf(ot‘_\ Gifedn &2@)2 v
Sample Receipt Invoice to: Relinguished by: - / 77— ' e
_ JBHY pece s Qe e Signature NS T i/ 1
Total No. of Containers TUO0 pM e cla. (2.0 Printed Name Leoeb ey ec Suy [ der .
: St (.2 o Company Kyt - (e dd oA
s E €y 7t afe " .
Chain of Custody Seals honlzend,. 02 89 7l | bate (eftfal
) — | Received by: A ;:/
Container Condition Instructions/Conents Signhature w -
2 Printed Name L AN E L L AN

Radiation Safety Engineering, Inc.

€ ST fel
;7

* DW = Drinking Water, WW = Waste Water,




Client Information

Radiation Safety Engineering, Inc.
3245 North Washington Streel

Nmne Bocb S‘“r’"‘e e Clandler, Arizona 85225
Company 03 [ Coddinell
Analysis Request
Address a3l Al Condue \}2 Ao . y ! 0y Yy
b LQC: et T
o s Pho, EH0ilE
Phone Coe 222 W46 .
b "
PWSH . 5 ) . g . 3 5
] e 3 | =} [y =] =] .
Sampler Sig. 7//1 / ﬁr\> % Y o LY IE h= o) o0 q © xR = <
Phone # ! o 5 T n o Rk t o o E 2 & = 8
sl | sl 2o lel el 258l 8| 5| 8
Sample 1D Collection ”ﬁji}“ S E S 5 g = e o O g i 3 E
& Wi+ C) ] ] *g v ;:"2
; _ . O1her ) i
Location Date | Time
(DWR#)
."'/
Byelre lg-t-oll/oee | Flg v
WL B l TN N N U IR ) . e
Buel- o \ s VAU I
B 2 ) 12000 \ v
BHA-H  |p-Y-oo | B30 .~\?Lu v

Sample Receipt

luvoice (o

Relinguished by:

R /
. i " p.C ..

i/ Ve

_BAY ey K?.::__;EL';,.[__LJ _| Signature
Total No. of Comainers TH0n pooi cle. O Printed Name T/ 15 ot b oo e 3\,\( ayde
C ol o | Company 3 tesn o d 1d el
‘ . gt e @ 45 7ot Jate (o -ty
Chain of Custody Seals zerl, AL 89 v | Date
[ o '_ Received by:
_QQ?ta_mer Condition Instructions/Comments Signature : ¢ :
Ozl Printed Name ___sda A6 £, LN
Lab No. @ 3for 9 [ 2o Company Radiation Safety Engineering, Inc. "~
...... Date D6/ 08 Of
77
* DW = Drinking Water, WW = Waste Water.




Client Information

Radiation Safety Engincering, Inc.
3245 North Washington Street

Name Bocks Shl,fue Ster Chandler, Arizona 85225
Company Q3 [ Coddmell i
— : : Analysis Reguest .
Address Sa3l A Cabed Ape oy G/3
W ()
l)i Fm (‘)L\ p (6 6(})‘ T
one (W02 222 14Tl .
PWS# 5 . & = . o i
@ e o s} = ) o) = o
Sampler Sig. //;“/ ﬁ’f\) U ﬁ. Ly o = 0 o0 o & D = <
=g L —
Phone # o 5 < & e g e el “ E 2 ¥ = 2
- ) :_) ;_) 1 1 ! ~— .
B i vy Y] @ o y = o)) c
Sample 1D Collection Media é E" S & ' = & S % T g 3
l& . (we | B 8 5 Q G B Ug{ ) - o
Wiy * ol —~ =
Location - O1 her) ,‘_% 2
Date [me
(DWR#)
g )
PHe - 77 G-H-otl 3o TAG v’
o
\ al ]
} v
(Q_—\(lf(()ﬁ \,//

Sample Receipt Invoice to:

Total No. of Containers 18400 pf orecte. O

B s e,

Relinguished by:

N 2
J/La

Coi s

I

Chain of Custody Scals

InstructionsfComments

Container Condition

-

Lab No. pdut = T2

Signature
Printed Name / 9 0x?  Codd
Company Gy b %LJ (o Fer
iz o B9 /0 | Date Co = -]
Received by: ;’ 1; 2 /
Sighature i 2 .
Printed Name AN 1 L L ELANS
Company Radiation Safety Engineering, Inc. -

Date 05/0‘//0‘/

* DW = Drinking Water, WW = Waste Walcr,




- Client Information

Gk oo Sy (e ster

Name

Company o 5 L
3GIe A Coandrode

Radiation Safety Engineering, Inc.
3245 North Washington Street
Chandler, Arizona 85225

Analysis Request

gHe ﬁc,&uml‘h (fjcu-gc\,lo(»g,

INob Al ogrele. ad

sl soo

UoCeon P

%570

Instructions{Comiments
Fo (L

3dst 5642

Address et Sy el 200
Ol A2 EO90¢ T
Phone GD o 222 447G
PWS# ' o - a7 =] b
N el B | s | o | B | B 2l oo | 2
Sampler Slg% M@/ =z 8 = ] = = 0 o0 s § =y =
< - M = = N o e 7 A
Phone # a0 § " =) & ol . E o < g
i - ) 71 2 8 E o ;cé" p{?, s 3 g 5 =
Sample ID Collection “("[gqif ER: 2 3 b & O g g g
=} O =] 1) w2
& Wi * a0 = = “ é‘

Location Date | Time Other) 2

(DWR#)

= ) |65 Jomol o |

OB +6 { 0920 v

BHPHZ \ g 900 v~

ous G- 4 6 -5-c| 0930 Ml v

I
Invoice to:

* DW = Drinking Water, WW = Waste Water.




Client Information Radiation Safety Engineering, Inc.
3245 North Washington Street
Name Sarbaces Sy (uibi‘zr‘ Chandler, Arizona 85225

¥

Coznpany Brovon el [ L{S m,‘c/l(n_/'k
Address 363G A Vﬂmir A \Z(;,QC) N \Z(oq-&

Ot Sl Zo0

Analysis Request

e - e B AR IO T
Phone ' ;uz 5 2322 HAY Tl -
PWS# . . " —
P < < E = > & .
. R = o = =) a o) =
Sampler Sig. PA///M,/{J//Z/{ - 5 3 = g g8 g 0 & g 3 > = 2
Phone # 4 S .- < " H 5 el e o E 3 v g= ';
g2l g | 8| 22l e | & | F|&5] %) 5| &
Sample ID Collection HeaLa E g = 5 L g, O g i 3 3
o O o Q v v ]
& w1 A0 & 2 3
Location Date | Time | =
(DWR#)
- / e
(NP} 1 G %o | UBOU | 0L v /.:Q 6 50
OB+ 5 ( 0% 30 e |/ A9 - 4 /
GHPeH \ g Joo \/ / ;‘? é}%?
v/ ‘ ! ; : \ é: -
Ou(S""‘y G- D) 0930 f:?!{l / / Q() é

Sample Receipt: o0 Invoice to: Relinquished by: = 7
L SRR, ; L el IR 3Ho ‘C)C&Ql_mg QO(M?CJ{D(-&J Signature .
N0 Al oren ll. Qd Printed Name"
sl zoo Company
Lo Pz 65 To Date

Received by:

Instructions/Comments Signature — L : 
D0 ot Printed Name _cAwWN/E K~ HEECAN
3l 5642 Company ~ __Radiation Safety Engineering, Inc.

Date _ ‘;’f‘;"ﬂl 3

* DW = Drinking Water, WW = Waste Water.



Client Information

Radiation Safety Engineering, lnc.
3245 North Washington Street

Name Ve b ige e S (Ug e Chandler, Artzona 85225
7
Comipany Bev Ve UL i S
_ A i £ A Analysis Request
) ol Ji M Cuvbe oA
Address e e AE 2 oo
B s 2 Y 2 YA
Phone e p e 222 AT .
% _ . b
. : o o = 3 N N o '
Sampier Sig. .-.2 bﬁz,_/(/i E,L,) = 8 sy ] o [=) \D on a 2 0 =
Phone # 7 S wS | 4 2 g <l o\ o £3| & g 8
© CERRY 7 - - 0 4 x | E2| & | = g
5 B, i 4 - S0 c
Sample ID Collection Media | "2 g = 5 2 2. a - © B s S 3
W oS! Q) o 3! e o & = 3
& W+ 0o b 5 22
ey . s O ey ) A
Location Date | Time
(DWR#) | -
tes@~-3 16 5 | roso | A v
CHIFa { Ji6 o v
CHIFE \ o4 v
C,H—l“"e_ G- ot 30 1o -

S__aj_np!e Rec_gipt‘

Total No. of Containers

Chain of Custody Seals

Invoice to;
l}“o "“C‘u ‘flf"—\ G.’( ']('\!"( Lo

—ll"f(_)l_l /1; ! ¢ €. 12,]

MR S

[ A ey Jod

Relinquished by:

e LT

Signature J Ll

Printed Name __/. 2y i 8wt St
Company Wdsvn oo Coaldignt €
Date ' (o - % O

.Contain_ér Condition

Lab No. |

Instructions/Comments
P A %

Aeled He,47

Received by:
Signature
Printed Name
Company
Date

e

ZANIE. R, FEECAN

. N 7, «
Radiation Safety Engineering, Inc,

G-5-9]

* DW = Drinking Water, WW = Waste Waler.




Client Information Radiation Salety Engineering, Inc. S
- 3245 Notth Washington Street '
Name N (Ul{_')&u, Clumdler, Arvizona 85225
7
Compan o o Vo .
pany . RTIREN t-\,fuﬂp«i- ‘cz ce b Analysis Request
e E(CI NPT A SR VRR VRO -
Address M e AT 2w
N A 6y 2
Phone GBS 222 TG )
PWSH 5 ) . g o B 3 by
= £ o | E B o
Sampler Slg : “’/',/a;_ /l/Z f/k 2 3 L o = = e o0 g S <@ = . <
Phone # 4 by - M = c - “ A E 2 2 [= =
- g .2 0 w | D D J ' T Ec| o : g
- | 28| 2 e = o o & Sg| = g -
Sample ID Collection mear | =2 8 = G 2 . £l 5 3 -
£ o O & 5] %) b q é
& B+ Iag ] [ = o~ :
N . e [FINTRI e
Location Date | Time
(DWR#)
CHY-C | o p 735 |43 v
GHP -3 ( (4o
|
- : N
IGCIRREIRN| /"}{{ -
Sample Receipt Invoice to: Relinguished by: -71"
_ - BUC (gl 42 gedabo | Signature w[ //;1 /.// v}
Total No. of Containers 4oL A 16 Od Printed Name __/ v Gan & Lot St
Lo oG sl i Cornpany ‘.hJ aodt Lyt Zc\,fdmc,ﬂ
Chain of Custody Scals SeCoe, D2 60 Jorl Date o - o
. . Received by: //
Container Condition Instructions/Comments Signature /6
- R o4 Printed Name CAWNIE B A ECAN
Lab No. Jetel a7 Company Radiation Safety Engineering, Inc.
Date &S~ of

* DW = Drinking Water, WW = Waste Water.




)
C%/)K Radiation Safety Engineering, Inc.

! E 3245 N. WASHINGTON ST. - CHANDLER, ARIZONA 85225-1121
Website: www.radsafe.com

{4B0) 897-9459
FAX {480} 892-5446

Radiochemical Activity in Water (pCi/L)

Brown & Caldwell
3636 N Central Avenue, Suite 200
Phoenix, AZ 85012

FEs
Samples Received: July 18, 2001
Analysis Completed: July 27, 2001

Gross Alpha | Uranium Adjusted Radium Radium Total
Sample ID Activity Activity Gross 226 228 Radium
method method Alpha Activity Activity Activity
600/00-02 00-07 Activity method method (pCi/L)
(pCi/L) (pCi/L) (pCi/L) 903.1 904
(pCi/L) (pCi/L)

OWB-2 6.5+ 1.2 -— — < 0.3 <04 <04

BHP-1

144 £ 2.0

09+ 0.2

< 0.4

0.9+0.2

M19.3

133 +1.8

< 0.4

<04

<04

- Analysis neither required nor requested.

Pierre ?ouquette; Staff Chemist




Radiation Safety Engineering, Inc
3245 North Washington Street
Chandler, AZ 85225
7/31/2001

Quality Assurance Report
Sample ID: OWB-2, BHP-1, & M19.3

Standards
Ratio of O/E Acceptable
Analysis (O/E £ 20) limits
Alpha 1.03 0.85-1.15
Beta NA 0.85-1.15
Uranium NA 0.85-1.15
Radon NA 0.85-1.15
Radium-226 1.05 0.85-1.15
Radium-228 1.02 0.85-1.15
Strontium NA 0.85-1.15
Tritium NA 0.85-1.15
Blanks
Analysis Observed Expected Acceptable
Alpha < 0.4 < 1.0 <1.0
Beta NA < 3.0 <3.0
Uranium NA < 0.8 <0.8
Radon NA < 150 < 200
Radium-226 <{.2 <0.7 <09
Radium-228 <0.3 <0.7 <0.9
Strontium NA < 0.8 <09
Tritium NA < 400 < 500

NA Not applicable.

L £

Pierre Pouquette,

dfaff Chemist




Client Information

Radiation Safety Engineering, Inc.
3245 North Washington Street

Name G v Su ]Uq,f,\r(_) Chandler, Arizona 85225
'
Cotnpan - -k . .
pany g’éf e (‘Zj xzii Analysis Request ¥ // I
sl Pl +, £ -
Address LT o0 p?m EE0( L
Phone el 200 i) .
PWSH# | y =
; iR = t o] =] = (=N o 3
Sampler Sig. &l @/ﬁ L E g =) I E E O o g 9 < = 2
Phone # / on & < M N > & a o = 8 v = =
= .8 I i NS} o) ; & aw £ & S o
d o a & & — ) ;:2 s 8 o oo 8 -8
Sample ID Collection Media —é g < 5 2 E. 2. b K- a3
{1y 8 h e} 1) v 2] ] [
& wir | QO = s 2
Location Date Time Other) 0
(DWR#)
% 18
QLA -2 [T1-tcuf 084D m / /"' b -
) = Y /
HHd- | 12— |01 0 /I)Q v / .)L;g -
. 2
MQ5 7ozt Oy i)CQ \./ / 7 J? 7
Sample Receipt Invoice to: Relinquished by: //( / / / /
BHE ooy Jutt *)L'viij(.gjy(m{y b:bnaturu 7 - { /$§
Total No. of Containers - b b ow A Printed Name / (ﬁ&)&xu 1 {
O oon baaneed e

Chain of Custody Seals

96351 | Company

BTN 4 Cq,\awcu

Dale =L OV

o . Pot 3406 (Y42 Received by: /{,,) ]b%_——
Container Condition Instructions/Comments Signature /ﬁgﬁ% ot
Printed Name __Z " 0n G w772
Lab No. Company Radnilon Safety Engineering, Inc.
Date 10 ] Y'¢t)
w/client/forms

* DW = Drinking Water, WW = Waste Water.




